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Dedicated to
My Mother, Mrs Bharati Saxena

and all the Mothers
Who have undergone much pain and suff erings for their children.

A mother is the most trusted friend we have, when trials, heavy and sudden, fall upon us;
When adversity takes the place of prosperity; when friends who rejoice with us in our sunshine, desert us;

When troubles thicken around us, still she will cling to us
and counsel to dissipate the clouds of darkness, causing peace to return to our hearts;

and has proven time and time again that no matter whatever circumstances may come between mother and 
her children, their lives are interwoven forever. 

— Washington Irving





Preface

Father, lead me day by day, ever in thy own sweet way.
Teach me to be pure and good and tell me what I ought to do.

—Amen

I strongly believe that no task whatsoever in this world can be accomplished without His permission and divine interven-
tion. With this in mind, I have started this preface with a small prayer of thanks to the Almighty, which I was taught in my 
childhood.
 The concept of a bedside book is not new, but is a novel one and unique in itself. It may sound funny, but when I told a 
non-medical editor from a reputed publishing house that I was writing a book titled, “Bedside Obstetrics and Gynecology”, 
he laughed asking whether the book is meant to remain at the bedside of the patient or the doctor? Jokes apart, who else other 
than the medical personnel would know the importance of the education which takes place at the patient’s bedside. In today’s 
world of scientifi c advancement and technology, the clinical art of medicine is sadly dying off ...
 The doctors today do not believe in auscultating the patient’s chest or merely palpating the patient’s abdomen. A stetho-
scope can diagnose a consolidated lung suggestive of Kochs at a much earlier stage than a chest X-ray or even a broncho-
scopic-guided biopsy.  Hence, it is important for the medical personnel to become acquainted with the skills of taking history 
and performing a clinical examination. The purpose of the book is to promote the art of good history taking and clinical 
examination, and reaching the fi nal diagnosis by obtaining only a few selective investigations or special evaluations. The book 
highlights the classical and systematic approach towards diagnosis of the disease. Each case study has been carefully designed 
to simulate the clinical practice scenarios as far as possible in order to evoke the right patient approach and clinical decision 
making. Unlike the small clinical vignettes described in most other books, detailed explanation of the pathology relevant to the 
case study in question has been described in all the chapters. One of the key features of this book is its versatility. Not only will 
the book be useful to the undergraduates who are required to get acquainted with the clinical examination skills but also for the 
busy postgraduates who are in the rush to go through the clinical scenarios.
 I believe that writing a book involves a continuous learning process. Though extreme care has been taken to 
maintain accuracy while writing this book, constructive criticism shall be greatly appreciated. Please e-mail me your 
comments at richasaxena@womanhealthsimplifi ed.com. Also, please feel free to refer your patients to my website titled 
www.womanhealthsimplifi ed.com for obtaining information related to various health-related issues of women.
 I wish to express my thanks and appreciation to all the related authors and publishers whose references have been used 
in this book. It is needless to say that this book would not have been possible without the encouragement and support of 
Shri Jitendar P Vij (Chairman and Managing Director) and Mr Tarun Duneja (Director-Publishing) of M/s Jaypee Brothers 
Medical Publishers (P) Ltd, New Delhi. Last but not the least, I would like to thank the entire team of Jaypee Brothers Medical 
Publishers who worked sincerely on this book, especially the production manager and coordinators, who streamlined the proc-
ess of publishing and the entire team of creative designers, artists, operators and the editorial board who worked hard on this 
book. May God bless them all!

Richa Saxena
e-mail: richasaxena@womanhealthsimplifi ed.com

website: www.womanhealthsimplifi ed.com
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Introduction

As previously described, this book emphasizes the patient rather than the disease. For example, a patient may be presenting 
with jaundice, fever, and malaise, but the actual diagnosis may turn out to be hepatitis. So simply knowing about hepatitis is 
not enough, one needs to have the ability to diagnose the condition based on the fi ndings of history and clinical examination. 
Promoting clinical acumen is the basic purpose of this book. Each chapter has been written keeping in mind the clinical pres-
entation of the patient. Various clinical scenarios have been divided into seven sections in all, out of which the fi rst three deal 
with obstetrics and last four with gynecology. All the chapters have been divided into various subparts with the help of the 
symbols as described below:

Case Presentation
A typical patient presenting 

with a relevant pathology

Introduction
A brief introduction related to 
etiology and pathogenesis of 
the disease in consideration

History
The distinctive clinical features, 

complaints and the probable risk factors 
with which the patient presents

General Physical 
Examination
The typical clinical fi ndings of 
the relevant disease on general 
physical examination (GPE)Specific Systemic 

Examination
The typical fi ndings of the relevant 

disease on specifi c systemic 
examination, particularly abdominal 

and pelvic examination

Differential Diagnosis
Other diseases which must be 
ruled out before arriving at 
the exact diagnosis



xi

Introduction

Bibliography
List of references to enable 
the readers gain deeper 
insight of the subject

Management
Plan of management of the 

relevant disease

Treatment
Most appropriate 

treatment strategy for 
the diagnosed disease

Complications
The complications which are 
likely to occur if the disease 
remains untreated

Important Questions 
and Answers

Relevant information which could 
not be included in the above 

mentioned sub-headings

Investigations
The investigations which 
may be ordered to confi rm 
the correct diagnosis







 Case Study
A 34-year-old primigravida patient is seen at the antenatal 
clinic at 37 weeks gestation. She is clinically well and reports 
normal fetal movements. The fetal heart rate is 144 beats 
per minute. The S-F height which was 35 cm at the time of 
previous antenatal visit, last week, is presently 34 cm. Also 
at the time of previous visit, the fetal head was freely bal-
lotable above the pelvic brim and presently is just 2/5 above 
the brim. The patient is reassured that she and her fetus are 
healthy and she is asked to attend the antenatal clinic again in 
a week’s time.

 Introduction
The common symptoms of pregnancy are amenorrhea, 
morning sickness, breast tenderness and increased urinary 
frequency. During pregnancy the vaginal mucosa appears 
bluish or purple-reddish in color due to vascular congestion 
“Chadwick’s sign.” If the history and examination suggest 
that a patient is pregnant, the diagnosis is easily confi rmed by 
urine pregnancy test. The test becomes positive by the time 
the fi rst menstrual period is missed.

 It is customary to divide the entire period of gestation into 
three trimesters: First trimester (until 14 weeks); second tri-
mester (15–28 weeks); third trimester (29–42 weeks).
 A positive pregnancy test is, however, produced by both 
an intrauterine and an extrauterine pregnancy. Extrauterine 
pregnancy if undiagnosed can present as an obstetric emer-
gency. Therefore, it is important to establish whether the 
pregnancy is intrauterine or not on the clinical examination 
(table 1.1). If the clinical examination appears to be sugges-
tive of extrauterine pregnancy, the diagnosis needs to be con-
fi rmed by ultrasound examination.

 History

Frequency of Antenatal Visits

There is no fi xed timing or frequency for antenatal visits. The 
number of antenatal visits may vary from center to center. 
Increased number of visits may be required in a patient with 
high risk of complications. Nevertheless there should be at 
least four antenatal visits during normal pregnancy: First visit 
at 16 weeks, second visit between 24–28 weeks, third visit at 
32 weeks and fourth visit at 36 weeks.

History at the Time of First Antenatal Visit
The aim of history taking is to determine the period of ges-
tation and thereby expected date of delivery. History taking 
also helps in determining if the pregnancy is associated with 
any high risk factors. Taking appropriate history helps the 
obstetrician determine the further management and mode of 
delivery. A full history comprising of the following needs to 
be elicited: 
• Menstrual history
• Previous obstetric history 
• Present obstetric history 
• Medical history
• Treatment history 
• Surgical history 
• Family history 

Table 1.1: Differentiating between intrauterine and
extrauterine pregnancy

  Intrauterine Extrauterine
  pregnancy pregnancy

Size of the Appropriate for Uterine size is
uterus the duration of smaller than the
  pregnancy period of gestation
Pain abdomen Absent Present
Vaginal bleeding Absent Present
Vaginal/abdominal Absent Present
tenderness
Bimanual vaginal No adnexal Tender, vague 
examination tenderness adnexal mass, 
  or mass thickening or 
   fullness is present
Cervical excitation Absent Present

Normal Pregnancy1
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• Social history
• Personal history

Menstrual History
It is important to elicit the proper history regarding the last 
normal menstrual period (LMP). 
 It is also important for the obstetrician to fi nd out if the 
previous cycles were normal and regular or not. It may be 
diffi cult to establish the LMP accurately when the woman had 
been previously experiencing irregular cycles. The obstetri-
cian must also enquire about the length of periods and amount 
of bleeding. Excessive amount of menstrual blood loss in pre-
vious cycles may be associated with anemia.
 LMP can be used for calculating the expected date of 
delivery (EDD). To calculate the expected date of deliver, 
seven days are added to the fi rst day of LMP and then nine 
months are added to this date. For example, if the LMP was 
on 2-2-2009, the EDD will be on 9-11-2009. If the LMP was 
27-10-2008, the EDD will be 3-8-2009. This method of esti-
mating EDD is known as the Naegele’s rule. This rule can 
also be applied by adding seven days to the fi rst day of LMP, 
subtracting three months and then adding one year to this. 
The rule should be used to measure the duration of preg-
nancy, only if the patient had been having regular menstrual 
cycles previously.
 The history of using steroidal contraception prior to con-
ception is important as in this case EDD may not be accu-
rately determined with help of Naegele’s rule. This is so as 
ovulation may not immediately resume following withdrawal 
bleeding; there may be a delay of 2–3 weeks.

Previous Obstetric History
The woman’s past obstetric history must be denoted by the 
acronym GPAL, where G stands for gravida, P for parity, A 
for number of abortions and L for number of live births. It 
is also important to ask the woman, how long she has been 
married.
 Gravida: This refers to the number of pregnancies, 
including the present pregnancy the woman has ever had. 
This is irrespective of the fact whether the pregnancies were 
viable at the time of birth or not.
 Nulligravida: This implies a woman who has never been 
pregnant. 
 Primigravida: This stands for a woman who is pregnant 
for the fi rst time (Gravida 1). 
 Multigravida: This stands for a woman who has had at 
least one previous pregnancy, irrespective of whether was 
viable or not (depending on the number of previous preg-
nancies, she could be gravida 2, 3, or more). For example, 

a woman has had three previous pregnancies and is now preg-
nant for the fourth time will be gravida 4. 
 Abortions: Number of the pregnancies which have ter-
minated before reaching the point of viability. The obstetri-
cian must give their exact gestational period and also men-
tion whether they were spontaneous or induced abortions; the 
reason for the induced abortion also needs to be asked. 
 Viabality: Refers to the ability of the fetus to live outside 
the uterus after birth. 
 Parity: Refers to the number of previous viable preg-
nancies (including infants who were either stillborn or born 
alive). Parity is determined by the number of viable pregnan-
cies and not by the number of fetuses delivered. Thus parity 
does not change even if twins or triplets are born instead of 
a singleton fetus. Previous multiple viable pre gnancies are 
shown as twins +1, triplets +2; etc. 
 For example, if one of the viable pregnancies of this 
female produced twins, alive or still born, she will be gravida 
4, para 2+1. 
 If the first viable pregnancy produced twins and the 
second viable pregnancy produced quadriplet, she will be 
gravida 4 para 2+1+3. 
 Nullipara: A women who has never carried a previous 
pregnancy to a point of viability (para 0).
 Primipara: Woman who has had one previous viable 
pregnancy (para 1). For example if the woman is gravida 4 
and only 2 of the previous pregnancies of this woman were 
viable, she would be gravida 4, para 2. 
 Multipara: Woman who has had two or more previous 
viable pregnancies (para 2, 3, or more). 
 Grand multipara: Woman who has had 5 or more previ-
ous viable pregnancies (para 5, 6 or more) 
 A woman is considered as a high risk mother, if she is 
either a primigravida or nullipara over the age of 30 or if she is 
a young teenaged primigravida or if she is a grand multipara.
 It is important to take the history of previous pregnancies 
including history of previous abortions (period of gestation 
< 24 weeks), precipitate labor, preterm pregnancies (period 
of gestation < 37 completed weeks), abnormal presenta-
tions, preeclampsia or eclampsia, cesarean section, retained 
placenta, postpartum hemorrhage, stillbirths, history of epi-
siotomies, perineal tears, and history of receiving epidural 
anesthesia during the previous pregnancies. History about 
any episodes of hospitalization during previous pregnan-
cies can be helpful. History of complications during previ-
ous pregnancy such as preeclampsia, placenta previa, abrup-
tion placenta, IUGR, polyhydramnios or oligohydramnios is 
important because many complications in previous pregnan-
cies tend to recur in subsequent pregnancies. For example, 
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patients with a previous history of perinatal death or spon-
taneous preterm labor are at high risk of perinatal death or 
preterm labor during their future pregnancies respectively. 
Patients who develop preeclampsia before 34 weeks gesta-
tion have a greater risk of preeclampsia in further pregnan-
cies. Multiple pregnancy, especially the previous history of 
nonidentical twins tend to recur in subsequent pregnancies. 
It is also important to take the history of previous pregnancy 
losses. A history of three or more successive fi rst trimester 
miscarriages suggest a possible genetic abnormality in the 
father or mother. Previous mid trimester miscarriages could 
be associated with cervical incompetence. Patient may often 
forget to give the history about previous miscarriages and 
ectopic pregnancies. Therefore the obstetrician needs to ask 
specifi cally about the history of previous miscarriages and 
ectopic pregnancies. Approximate birth weights of previous 
children and the approximate period of gestation, especially 
if the infant was low-birth weight or preterm, are useful. 
Low-birth weight at the time of birth is indicative of either 
intrauterine growth restriction or preterm delivery. On the 
other hand, large sized infants point towards the possibility of 
maternal diabetes. 
 It is important to know if the woman has had a long labor 
during her previous pregnancy, as this may indicate cepha-
lopelvic disproportion. History of previous birth in form of 
assisted delivery, including forceps delivery, vacuum applica-
tion and cesarean section, suggest that there may have been 
cephalopelvic disproportion. In case of previous cesarean 
delivery, a detailed history of the previous surgery needs to 
be taken. The patient should always be asked if she knows the 
reason for having had a cesarean section. She should be asked 
to show the hospital notes related to the surgery. This may 
help provide some information regarding the type of incision 
made in the uterus, any complications encountered during the 
surgery, etc. Detailed history of the previous live births as 
well as of previous perinatal deaths is important. The follow-
ing points need to be elicited:

The birth weight of each infant born previously
This is important as previous low birth weight infants or 
spontaneous preterm labors tend to recur during future preg-
nancies. Also, history of delivering a large sized baby in the 
past is suggestive of maternal diabetes mellitus or gestational 
diabetes, which may recur during subsequent pregnancies.

Method of delivery of each previous infant
The type of previous delivery is also important because a for-
ceps delivery or vacuum extraction may suggest that some 
degree of cephalopelvic disproportion may have been present. 

If the patient had a previous cesarean section, the indication 
for the cesarean section must be determined. 

History of previous perinatal deaths
Previous history of having had one or more perinatal deaths 
in the past places the patient at high risk of further perinatal 
deaths. Therefore, every effort must be made to fi nd out the 
cause of any previous deaths. If no cause can be found, then 
the risk of a recurrence of perinatal death is even higher. 

The Present Obstetric History 
Regarding the present pregnancy, the following points need 
to be considered:
• The fi rst day of the last normal menstrual period must 

be determined as accurately as possible. The obstetrician 
must ask the patient how long she had been married or has 
been in relationship with the present partner. The obste-
trician must also ask the women if she had previously 
received any treatment for infertility. The patient must be 
asked if the present pregnancy is a planned one; and since 
how long she had been planning this pregnancy. Did she 
ever use any contraceptive agents in the past? 

• The obstetrician needs to take the history of any medi-
cal or obstetric problems which the patient has had since 
the start of this pregnancy, for example, pyrexial illnesses 
(such as infl uenza) with or without skin rashes; symptoms 
suggestive of a urinary tract infection and history of any 
vaginal bleeding. 

• Enquiry must be also made regarding normal symptoms 
related to pregnancy, which the patient may be experi-
encing, for example, nausea and vomiting, heartburn, 
constipation, etc. 

Medical History 
Patients must be specifi cally asked about the previous medi-
cal history of diabetes, epilepsy, hypertension, renal disease, 
rheumatic disease, heart valve disease, epilepsy, asthma, 
tuberculosis, psychiatric illness or any other signifi cant ill-
ness she may have had in the past. She should also be asked 
if she had any allergies (specifi cally allergy to penicillin) in 
the past.

Treatment History
The woman must be asked if she has previous history of 
allergy to any drugs, history of receiving immunization 
against tetanus or administration of Rh immune globulins 
during her previous pregnancies. The patient must be asked 
if she had received any treatment in the past (e.g. hypoglyce-
mic drugs, antihypertensive drugs, etc). Certain drugs may be 



Section 1  Normal and Abnormal Presentations

6

1

teratogenic to the fetus during the fi rst trimester of pregnancy, 
e.g. retinoids, which are used for acne and anticoagulant 
drugs like warfarin. Also certain drugs which the women may 
be regularly taking prior to pregnancy are relatively contra-
indicated during pregnancy, e.g. antihypertensive drugs like 
ACE inhibitors, β-blockers, etc.
 History regarding any previous hospital admission, 
surgery, blood transfusion, etc also needs to be taken. It is 
important to elicit the patient’s medical history as some medi-
cal conditions may become worse during pregnancy, e.g. a 
patient with heart valve disease may go into cardiac failure, 
while a hypertensive patient is at high risk of developing 
preeclampsia. 

Surgical History
The woman must be enquired if she ever underwent any 
surgery in the past such as cardiac surgery, e.g. heart valve 
replacement; operations on the urogenital tract, e.g. cesarean 
section, myomectomy, cone biopsy of the cervix, operations 
for stress incontinence and vesicovaginal fi stula repair, etc. 

Family History 
Family history of medical condition such as diabetes, mul-
tiple pregnancy, bleeding tendencies or mental retardation 
increases the risk of development of these conditions in the 
patient and her unborn infant. Since some birth defects are 
inherited, it is important to take the history of any genetic dis-
order, which may be prevalent in the family.

Social History
It is important to elicit information regarding the patient’s 
social circumstances. The patient should be specifi cally asked 
if she has been smoking or consuming alcohol. Smoking 
and alcohol both may cause intrauterine growth restriction. 
Additionally, alcohol may also cause congenital malforma-
tions. The mother should be asked if she has social or family 
support to help her bring up the baby, for example a working 
mother may require assistance to help her plan the care of her 
infant. Social problems like, unemployment, poor housing and 
overcrowding increase the risk of mother developing medical 
complications like tuberculosis, malnutrition and intrauterine 
growth restriction. Patients living in poor social conditions 
need special support and help. Sometimes it may become 
diffi cult to ask the patient directly regarding her socio-eco-
nomic status. In these cases taking the history regarding the 
occupation of the husband or partner is likely to give clues 
regarding the patient’s socio-economic history. Classifi cation 
of the women based on their socio-economic status is usu-
ally done using the Kuppuswamy Prasad’s classifi cation 
system (1961), which is based on the per capita monthly
income.

Personal History

Behavioral factors (smoking or tobacco usage, alcohol usage, 
utilization of prenatal care services, etc). 

Family Planning
The patient’s family planning needs and wishes should be 
discussed at the fi rst antenatal visit. If she is a multipara 
having at least two live babies, she should be counseled and 
encouraged for postpartum sterilization. In case the woman is 
not willing to undergo permanent sterilization procedure, the 
patient’s wishes should be respected; she can be offered tem-
porary methods of contraception like OCP’s, cu-T, etc.

 General Physical Examination
The general appearance of the patient is of great importance 
as it can indicate whether or not she is in good health. A 
woman’s height and weight may refl ect her past and present 
nutritional status. 
 The signs which must be carefully looked for in a preg-
nant woman include the following: 
• Pallor 
• Edema 
• Jaundice 
• Enlarged lymph nodes (neck, axillae and inguinal areas) 
• The thyroid gland: The obstetrician must look for an obvi-

ously enlarged thyroid gland (goiter).
 In case, there is obvious enlargement of the thyroid gland 
or it feels nodular, the patient must be referred for further 
investigations.

Examination of the Breasts 
The breasts should be examined with the patient both sitting 
and lying on her back, with her hands above her head. 

Inspection
Both the breast must be inspected for the presence of any 
obvious gross abnormalities. The obstetrician must particu-
larly look for any distortion of the breasts or nipples. The nip-
ples should be specifi cally examined with regard to their posi-
tion and deformity (if any), discharge, inversion and areola. 
Presence of any eczema of the areola must also be noted. 

Palpation
Both the breasts must be palpated with the palm of the hand 
rather than fi ngers for the presence of any lumps, masses, etc. 
 In case there is presence of a breast lump or a blood 
stained discharge from the nipple, the patient must be sent for 
a surgical referral and further investigations for diagnosis of a 
likely malignancy. 
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 Whenever possible, all HIV negative pregnant women 
must be advised and encouraged to breast feed. The clinician 
must make special efforts to emphasize the importance of 
breastfeeding and to teach its advantages to the women. 

Hoffman’s exercises
In case the nipples are found to be inverted or fl at, this condi-
tion must be treated as soon as possible so that the patient may 
be able to breast feed successfully in future. The easiest way 
of correcting inverted nipples involves the use of Hoffman’s 
exercises, which are performed as described below:
• The thumbs are placed on either side of the base of the 

nipple
• The thumbs are then moved towards the periphery of 

the areola. This is done in both vertical and horizontal 
directions. 

This exercise must be repeated several times per day through-
out pregnancy in order to bring the nipples in their normal 
position. The patient should be taught to do these exercises 
herself. 

 Specifi c Systemic Examination
During pregnancy a detailed abdominal and vaginal examina-
tion may be required. Besides this, the other body systems 
like the respiratory system and the cardiovascular system 
must also be briefl y examined. In case any pathological sign 
is observed, a detailed examination of the respective body 
system must be carried out. 

ABDOMINAL EXAMINATION IN 
ANTENATAL PERIOD
General Examination of the Abdomen 

Even in the present time of technological advancements, the 
obstetricians must not underestimate the importance of clini-
cal abdominal examination. In the Western countries techno-
logical gadgets like ultrasound and cardiotocography have 
largely replaced the abdominal examination. In developing 
countries, many hospitals do not have facilities for electronic 
monitoring. When intermittent auscultation is used to moni-
tor the baby, the contractions are not constantly monitored, 
as they would be with continuous electronic monitoring. In 
these cases, the clinician needs to assess the abdominal con-
tractions through the method of abdominal palpation. The 
abdominal examination should comprise of the following:
• Estimation of height of uterine fundus
• Obstetric grips (Lepold’s maneuvers)
• Uterine contractions
• Estimation of fetal descent
• Auscultation of fetal heart

 Each of these would be described below in details:

Preparation of the Patient for Examination
• Before starting the abdominal examination, the clinician 

should ensure that the patient’s bladder is empty; she should 
be asked to empty her bladder in case it is not empty. 

• The patient must lie comfortably on her back with a pillow 
under her head. She should not lie in a left lateral position. 

Inspection of the Abdomen 
The following should be specifi cally looked for at the time of 
abdominal inspection: 

The shape and size of the distended abdomen 
• In case of a singleton pregnancy and a longitudinal lie, the 

shape of the uterus is usually oval. 
• The shape of the uterus will be round with a multiple preg-

nancy or polyhydramnios. 
• The fl attening of the lower part of the abdomen suggests 

a vertex presentation with an occipito-posterior position 
(ROP or LOP). 

• A suprapubic bulge is suggestive of a full bladder. 

The presence or absence of scars
In case scar marks as a result of previous surgery are visible, 
a detailed history must be taken. This should include the rea-
sons of having the surgery and the type of surgery performed 
(myomectomy or previous LSCS). In case the scar is related 
to previous LSCS, detailed history as described in chapter 7 
needs to be taken. 

Presence of stria gravidarum and linea nigra
In many pregnant women, a black-brownish colored line 
may sometimes develop in the midline of the abdomen. This 
is known as linea nigra. In many woman, in later months of 
pregnancy, stretch marks called stria gravidarum may develop 
over the skin of abdomen, breast or thighs.

Abdominal Palpation 
Besides the fetal and uterine palpation, other abdominal 
organs like the liver, spleen and kidneys must also be specifi -
cally palpated. Presence of any other abdominal mass should 
also be noted.
 The presence of an enlarged organ, or a mass, should be 
appropriately followed up.

Examination of the Uterus and the Fetus
• The clinician must fi rstly check whether the uterus is lying 

in the midline of the abdomen or it is dextroratotated either 
to the right or the left. In case the uterus is dextrorotated, 
it needs to be centralized. 
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• The wall of the uterus must be palpated for the presence 
of any irregularities. An irregular uterine wall may 
be suggestive of either the presence of myomas or a 
congenital abnormality such as a bicornuate uterus. 
Uterine myomas may enlarge during pregnancy and 
become painful. 

Determining the Fundal Height
In the fi rst few weeks of pregnancy, there is primarily an 
increase in the anterior posterior diameter of the uterus. By 
12 weeks, the uterus becomes globular and attains a size of 
approximately 8 cm. On the bimanual examination, the uterus 
appears soft, doughy and elastic. In the initial stages of preg-
nancy the cervix may appear fi rm. However with increasing 
period of gestation, the cervix becomes increasingly softer 
in consistency. From the second trimester onwards, the uter-
ine height starts corresponding to the period of gestation. The 
rough estimation of fundal height with increasing period of 
gestation is shown in fi gure 1.1.

Measurement of Symphysio-Fundal Height 
(Figure 1.2)
After centralizing the dextrorotated uterus, the upper border 
of the fundus is located by the ulnar border of left hand and 
this point is marked by placing one fi nger there. The distance 
between the upper border of the symphysis and the marked 
point is measured in cm with help of a measuring tape. After 
24 weeks, the symphysio-fundal height, measured in centi-
meters corresponds to the period of gestation up to 36 weeks. 
Though a variation of 2 cm (more or less) is regarded as 
normal, there are numerous conditions where the height of 
uterus may not correspond to the period of gestation.

 However estimation of period of gestation from the 
fundal height is not a fool proof method as there are certain 
conditions where height of the uterus can be more than the 
period of gestation as well as the conditions where height of 
the uterus is less than the period of gestation.

Determining the size of the uterus through estimation 
of fundal height

• After centralizing the dextrorotated uterus with right hand, 
the upper border of the uterus is estimated with the ulnar 
border of the left hand. Anatomical landmarks used for 
determining the size of uterus through estimation of fun-
dal height mainly include the symphysis pubis and the 
umbilicus:

 – If the fundus is palpable just above the symphysis 
pubis, the gestational age is probably 12 weeks. 

 – If the fundus reaches half way between the symphysis 
and the umbilicus, the gestational age is probably 16 
weeks. 

 – If the fundus is at the same height as the umbilicus, 
the gestational age is probably 22 weeks (one fi nger 
under the umbilicus = 20 weeks and one fi nger above 
the umbilicus = 24 weeks). 

 – The distance between the xiphisternum and umbilicus 
is divided into three equal parts. Upper one-third cor-
responds to 28 weeks; upper two-third corresponds to 
32 weeks whereas the tip of xiphisternum corresponds 
to 36 weeks. At 40 weeks due to the engagement of 
fetal head, the height of the uterus reduces slightly and 
corresponds to the level of 32 weeks.

 At every antenatal visit from 28 weeks gestation 
onwards, the wellbeing of the fetus must be assessed. Having 

Fig. 1.1: Abdominal measurement of period of gestation Fig. 1.2: Measurement of sympysio-fundal height
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Fig. 1.3: Types of fetal lie

determined the height of the fundus, the clinician needs to 
assess whether the height of the fundus corresponds to the 
patient’s dates and to the size of the fetus. From 18 weeks, the 
S-F height must be plotted on the S-F growth curve to deter-
mine the gestational age. This method is, therefore, only used 
once the fundal height has reached 18 weeks. In other words 
when the S-F height has reached two fi ngers width under the 
umbilicus. 

Palpation of the Fetus
The lie and presenting part of the fetus only becomes impor-
tant when the gestational age reaches 34 weeks. The follow-
ing must be determined: 

Fetal lie

Fetal lie refers to the relationship of cephalocaudal axis or 
long axis (spinal column) of fetus to the long axis of the cen-
tralized uterus or maternal spine. The lie may be longitudinal, 
transverse, or oblique (table 1.2, fi gure. 1.3).
 Longitudinal lie: The fetal lie can be described as longi-
tudinal when the maternal and fetal long axes are parallel to 
each other. 
 Transverse: The fetal lie can be described as transverse 
when the maternal and fetal long axes are perpendicular to 
each other. 
 Oblique lie: The fetal lie can be described as oblique when 
the maternal and fetal long axes cross each other obliquely 
or at an angle of 45°. The oblique lie is usually unstable and 
becomes longitudinal or transverse during the course of labor.

Fetal presentation
Fetal presentation can be described as the fetal body part 
which occupies the lower pole of the uterus and thereby fi rst 

Table 1.3: Types of fetal presentation

Type of fetal Presenting part
presentation

Cephalic presentation Fetal head
Breech presentation Fetal podalic pole (either buttocks or 

lower extremities)
Shoulder presentation Fetal shoulders

Table 1.2: Types of fetal lie

Type of fetal lie Description

Longitudinal lie Spinal columns of mother and fetus are parallel 
to each other

Transverse lie Spinal columns of mother and fetus are per-
pendicular to each other

Oblique lie Spinal columns of mother and fetus cross each 
other obliquely at an angle of 45°.

enters the pelvic passage. Fetal presentation is determined by 
fetal lie and may be of three types: Cephalic, podalic (breech), 
or shoulder (table 1.3 and fi gure 1.4 A). 
 Cephalic or the head presentation is the commonest 
and occurs in about 97% of fetuses. Breech and shoulder 
presentations are less common and may pose diffi culty for 
normal vaginal delivery. Thus, these two presentations are 
also known as malpresentations. As described previously, in 
cephalic presentation, the fetal head presents fi rst. Depending 
on the part of fetal head presenting fi rst, cephalic presentation 
can be divided as follows (table 1.4).
 Vertex or occiput presentation: When the head is 
completely fl exed onto chest, smallest diameter of the fetal 
head (suboccipitobregmatic diameter) presents. In these 
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Fig. 1.4A: Various types of fetal presentation

Fig. 1.4B: Occipitoposterior position

cases, the occiput is the presenting part. Usually the occiput 
presents anteriorly. In some cases occiput may be present 
posteriorly (fi gure 1.4B). This type of presentation is known 
as occipitoposterior position. Though most of the cases with 
occipitoposterior position undergo normal vaginal delivery, 
labor is usually prolonged in these cases. In some cases with 
occipitoposterior presentation, cesarean delivery may be 
required. 
 Face presentation: When the fetal head is sharply 
extended, occiput and the back are in contact with one 
another. In these cases face is the foremost part of fetal head 
inside the birth canal and it presents fi rst. 
 Brow presentation: When the fetal head is only partially 
extended, fetal brows are the foremost part of fetal head 
inside the birth canal and they present fi rst. Brow presenta-
tion is usually transient because with the progress of labor, 
as further extension of neck takes place, brow presentation 
almost invariably gets converted into face presentation. If the 
brow presentation remains pesistent, the labor gets arrested 
and a cesarean section is invariably required.
 Sinciput presentation: When the fetal head is only par-
tially fl exed, the anterior fontanelle or bregma is the fore-
most inside the birth canal and it presents. With progress of 
labor, as the fl exion of neck takes place, sinciput presentation 
almost invariably gets converted into vertex presentation. 
 Compound presentation: Compound presentation is 
a term used when more than one part of the fetus presents 
(fi gure 1.4C). For example, presence of fetal limbs alongside 
the head in case of a cephalic presentation or one or both arms 

Fig. 1.4C: Compound presentation

Table 1.4: Fetal presenting parts

Fetal presentation Fetal presenting part

Cephalic Vertex: completely fl exed fetal head 
Sinciput: Defl exed fetal head

 Brow: Partially extended fetal head
 Face: Completely extended fetal head
Breech Sacrum
Shoulder Fetal back
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in case of breech presentation. This can commonly occur in 
case of preterm infants.

Presenting part
This can be defi ned as the part of fetal presentation which is 
foremost within the birth canal and is therefore fi rst felt by 
the obstetrician’s examining fi ngers (table 1.4).

Fetal attitude
Fetal attitude refers to the relationship of fetal parts to each 
another. The most common fetal attitude is that of fl exion in 
which the fetal head is fl exed over the fetal neck; fetal arms 
are fl exed unto chest and the fetal legs are fl exed over the 
abdomen.

Denominator
Denominator can be described as an arbitrary fi xed bony 
point on the fetal presenting part (table 1.5).

Fetal position
Fetal position can be defi ned as the relationship of the denom-
inator to the different quadrants of maternal pelvis (anterior, 
transverse and posterior). Since the presenting part would be 
either directed to the left or right side of maternal pelvis, six 

Table 1.5: Fetal denominators in relation to fetal
presenting parts

Fetal presenting part Denominator

Vertex Occiput
Face Mentum
Brow Frontal eminence
Breech Sacrum
Shoulder Acromion

Fig. 1.5: Various positions possible in case of vertex presentation

Table 1.6: Various fetal positions in relation to
the fetal denominator

Fetal denominator Fetal positions

Occiput Left occiput anterior, right occiput anterior, 
left occiput transverse, right occiput trans-
verse, left occiput posterior and right occiput 
posterior

Mentum Left mentum anterior (LMA); RMA; LMT; RMT; 
LMP; RMP

Sacrum Left sacral anterior (LSA); RSA; LST; RST; 
LSP; RSP

Acromion Dorso-anterior (R or L); Dorso-posterior 
(R or L); Dorso-superior (R or L) and Dorso-
inferior (R or L)

positions would be possible for each of the fetal presentation 
(table 1.6 and fi gure 1.5). For e.g. with vertex position, the 
six positions that would be possible are left occiput anterior 
(LOA), right occiput anterior (ROA), left occiput transverse 
(LOT), right occiput transverse (ROT), left occiput posterior 
(LOP) and right occiput posterior (ROP). The fetal position 
give an idea regarding whether the presenting is part directed 
towards the front, back, left or right of the birth passage.

Diagnosis of Fetal Presentation
and Position
It is most important for the obstetrician to correctly identify 
the fetal presentation and position. This is usually done by 
performing Lepold’s maneuvers on abdominal examination 
or via vaginal examination. 

Obstetric Grips or Lepold’s Maneuvers of 
Abdominal Palpation (Figure 1.6)
Obstetric grips which help in determining fetal lie and pre-
sentation are also known as Lepold’s maneuvers. Lepold’s 
maneuvers basically include four steps and must be per-
formed while the woman is lying comfortably on her back. 
The examiner faces the patient for the fi rst three maneuvers 
and faces towards her feet for the fourth. Obstetric grips must 
be conducted when the uterus is relaxed and not when the 
woman is experiencing contractions. 

Maternal position 
The mother should be comfortable lying in supine position 
and her abdomen is to be bared. She should be asked to semi-
fl ex her thighs in order to relax the abdominal muscles. 
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 These maneuvers can be performed throughout the 
third trimester and between the contractions, when the 
patient is in labor. These grips help in determining fetal 
lie and presentation. The head feels hard and round, and is 
easily movable and ballotable. The breech feels soft, board 
and irregular and is continuous with the body. Besides 
estimating the fetal lie and presentation, many an experienced 
obstetricians are also able to estimate fetal size and weight 
through these maneuvers. These maneuvers can be used 
by experienced clinicians as an effective screening tool for 
detecting fetal malpresentation, particularly in settings where 
ultrasound may not be readily available. However, it may 
be diffi cult to feel the fetus well when the patient is obese, 
when there is a lot of liquor or when the uterus is tight, as in 
some primigravidas. The following obstetric grips/Lepold’s 
maneuvers are carried out:

Fundal grip (Lepold’s fi rst maneuver)
This is conducted while facing the patient’s face. This grip 
helps the obstetrician to identify which of the fetal poles 
(head or breech) is present at the fundus. The fundal area 
is palpated by placing both the hands over the fundal area. 
Palpation of broad, soft, irregular mass is suggestive of fetal 
legs and/or buttocks, thereby pointing towards head presenta-
tion. Palpation of a smooth, hard, globular, ballotable mass 
at the fundus is suggestive of fetal head and points towards 
breech presentation. 

Lateral grip (Lepold’s second maneuver)

This grip is also conducted while facing the patient’s face. 
The hands are placed fl at over the abdomen on the either 
side of the umbilicus. Lateral grip helps the clinician in 
identifying the position of fetal back, limbs and shoulder 
in case of vertex or breech presentation. The orientation of 
the fetus can be determined by noting whether the back is 
directed vertically (anteriorly, posteriorly) or transversely. In 
case of transverse lie, hard round globular mass suggestive of 
fetal head can be identifi ed horizontally across the maternal 
abdomen. The fetal back can be identifi ed as a smooth curved 
structure with a resistant feel. The position of the fetal back on 
the left or right side of the uterus would help in determining 
the position of the presenting part. The fetal limbs would be 
present on the side opposite to the fetal back and present as 
small, round, knob like structures. After identifying the back, 
the clinician should try to identify the anterior shoulder, 
which forms a well-marked prominence just above the fetal 
head.

Pelvic grips
Second pelvic grip (Pawlik’s grip) or Third Leopold’s maneu-
ver: This examination is done while facing the patient’s face. 
The clinician places the outstretched thumb and index fi nger 
of the right hand keeping the ulnar border of the palm on 
the upper border of the patient’s pubic symphysis. If a hard 
globular mass is gripped, it implies vertex presentation. A soft 
broad part is suggestive of fetal breech. If the presenting part 
is not engaged, it would be freely ballotable between the two 
fi ngers. If the presenting part is deeply engaged, the fi ndings 
of this maneuver simply indicate that the lower fetal pole is 
in the pelvis. Further details would be revealed by the next 
maneuver. In case of transverse presentation the pelvic grip is 
empty. Normally the size of head in a baby at term would fi t 
in the hand of the examining clinician. 
 First pelvic grip (Fourth Leopold’s maneuver): The objec-
tive of the step is to determine the amount of head palpable 
above the pelvic brim in case of a cephalic presentation. First 
pelvic grip is performed while facing the patient’s feet. Tips 
of three fi ngers of each hand are placed on the either side of 
the midline in downwards and backwards direction in order 
to deeply palpate the fetal parts present in the lower pole of 
the uterus. The fi ngers of both the hands should be placed 
parallel to the inguinal ligaments and the thumbs should be 
pointing towards the umbilicus on both the sides. In case of 
vertex presentation a hard smooth globular mass suggestive 
of fetal head can be palpated on pelvic grip. In case of breech 
presentation broad soft, irregular mass is palpated.

Fig. 1.6: Lepold’s maneuvers
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Special Points about the Palpation of the Fetus

Assessment of fetal size

While palpating the fetus, the obstetrician must try to assess 
the size of the fetus itself. A note should be made regarding 
the expected fetal weight. This should be later compared with 
the actual weight of the baby at the time of delivery. Regular 
use of this practice greatly helps in improving the accuracy of 
fetal weight estimation. The obstetrician should observe if the 
uterus appears to be full with fetus or the fetus feels smaller 
than what is expected for the particular period of gestation. 
A fetus which feels smaller than expected could be indica-
tive of intrauterine growth retardation or oligohydramnios or 
wrong dates. A fetus which feels larger than expected could 
be indicative of fetal macrosomia (particularly in association 
with gestational diabetes); polyhydramnios or multifetal ges-
tation. In multifetal gestation, though the uterine size is larger 
than the period of gestation the size of individual fetuses per 
se is small.
 If the clinician feels that the size of the head appears to 
be smaller in relation to the period of gestation, he/she must 
try to assess the size as well as hardness of the fetal head. The 
fetal head feels harder as the pregnancy gets closer to term. 
A relatively small fetal head with a hard feel is suggestive of 
intrauterine growth retardation rather than prematurity. 

Engagement
With the progress of second stage of labor, there is progres-
sive downwards movement of the fetal head in relation to the 
pelvic cavity. Engagement is said to have occurred when larg-
est diameter of presenting part passes through pelvic inlet. 
Engagement of the fetal presenting part is of great importance 
as it helps in ruling out feto-pelvic disproportion. Engagement 
of fetal presenting part is evident from abdominal and vaginal 
examination. Vaginal examination reveals the descent of fetal 
head in relation to the ischial spines (would be described with 
the vaginal examination).

Abdominal assessment of fetal descent 
(fi gures 1.7A and B)

The assessment of fetal descent through the abdominal exam-
ination is done by using the Fifth’s formula. In this method, 
number of fi fths of fetal head above the pelvic brim is esti-
mated. The amount of fetal head that can be palpated per 
abdominally is estimated in terms of fi nger breadth which 
is assessed by placing the radial margin of the index fi nger 
above the symphysis pubis successively. Depending upon the 
amount of fetal head palpated per abdominally, other fi ngers 
of the hand can be placed in succession, until all the fi ve fi n-
gers cover the fetal head.

Fig. 1.7A: Abdominal examination for fetal descent

Fig. 1.7B: Stages of fetal descent through the pelvic cavity

 A free fl oating head would be completely palpable per 
abdomen. This head accommodates full width of all the fi ve 
fingers above the pubic symphysis and can be described 
as 5/5. A head which is fi xing but not yet engaged may be 
three fi fths palpable per abdominally and is known as 3/5. A 
recently engaged fetal head may be two fi fths palpable per 
abdominally and is known as 2/5, while a deeply engaged 
fetal head may not be palpable at all per abdominally and 
may be described as 0/5.

Assessment of the Amount of Liquor Present
Under normal circumstances, the amount of liquor decreases 
as the pregnancy approaches term. The amount of liquor can 
be clinically assessed by feeling the way that the fetus can be 
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Table 1.8: Causes of oligohydramnios

Intrauterine growth retardation
Placental dysfunction: Presence of amnion nodosum (squamous 
metaplasia of amnion) on the placenta
Premature rupture of the membranes
Birth defects, especially those involving the kidneys and urinary 
tract, e.g. renal agenesis or obstruction of the urinary tract (pos-
terior urethral valves)
Postterm pregnancy (> 40 weeks)
Chronic maternal disorders including gestational diabetes mellitus, 
preeclampsia, chronic hypertension, systemic lupus erythematosus 
(SLE), etc.
Medications including angiotensin-converting enzyme (ACE) 
inhibitors (like captopril); prostaglandin inhibitors (aspirin, etc).

balloted while being palpated. Reduced degree of fetal bal-
lotment at the time of abdominal palpation is indicative of 
reduced amount of amniotic fl uid or oligohydramnios. On the 
other hand, increased degree of fetal ballotment at the time 
of abdominal plapation is suggestive of increased amount 
of amniotic fl uid or polyhydramnios. Some of the causes 
for polyhydramnios and oligohydramnios are enumerated 
in tables 1.7 and 1.8 respectively. In both the cases an ultra-
sound examination needs to be performed by a trained person 
to exclude multiple gestation, a congenital abnormality in the 
fetus or IUGR. 

Uterine Contractions
Typically by placing hands on the patient’s abdomen and feel-
ing her uterus contract, the clinician will get an idea regard-
ing her uterine contractions. The parameters to be assessed 
include, number of uterine contractions in a 10 minutes 
period, duration of contractions, regularity of contractions 
and intensity of contractions. Another important parameter 
to assess is whether the contractions result in dilatation of the 
cervix. One way to determine the intensity of a contraction is 
by comparing the fi rmness of the uterus to areas on the clini-
cian’s face. For example, the cheek could be considered as 
mild, the tip of the nose as moderate and forehead as strong. 
In the early stages of labor, the frequency of the uterine 

Fig. 1.8A: Location of fetal heart rate

Fig. 1.8B: Location of fetal heart rate in LOA position

contractions may be after every 10–15 minutes, lasting for 
about 30–60 seconds. However as the labor progresses, 
the frequency and duration of uterine contractions greatly 
increases with contractions occurring after every 1–2 minutes 
and lasting for about 60–120 seconds.

Auscultation of Fetal Heart
The fetal wellbeing is usually assessed by listening to the 
fetal heart. The auscultation of fetal heart will also give some 
idea regarding the fetal presentation and position. The region 
of maternal abdomen where the heart sounds are most clearly 
heard would vary with the presentation and extent of descent 
of the presenting part (fi gures 1.8A and B). The fetal heart is
most easily heard by listening over the back of the fetus. The 
fetal heart rate can be monitored either through electronic 
fetal monitoring, using an external fetal monitor or through 
intermittent auscultation, using a Doppler instrument or 

Table 1.7: Causes of polyhydramnios

Multiple gestation
Maternal diabetes
Twin to twin transfusion syndrome
Fetal Parvovirus B19 infection
Rh blood incompatibilities between the mother and the fetus
Fetal congenital abnormalities (e.g. birth defects involving the 
gastrointestinal tract and central nervous system (e.g. esophageal 
atresia, spina bifda, anencephaly, etc).
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Pinard’s fetoscope or even an ordinary stethoscope. Normal 
fetal heart rate varies from 100 to 140 beats per minute with 
the average being 120 beats per minute.
 Auscultation of fetal heart rate is particularly important 
in cases whether the woman is unable to perceive the fetal 
movements. To make sure that the clinician is not accidentally 
listening to mother’s heart instead of fetal heart, the maternal 
pulse must also be simultaneously palpated. In normal cases 
the fetal heart rate must be auscultated as described:
• During the first stage of labor: Every thirty minutes, 

followed by every 15 minutes during the second stage of 
labor.

• In high risk cases (e.g., preeclampsia), the fetal heart rate 
must be auscultated every 15 minutes during fi rst stage 
and every 5 minutes during the second stage of labor.

EXAMINATION OF THE PATIENT IN LABOR

Abdominal Examination in Labor
The abdominal examination forms an important part of every 
complete physical examination in labor. The abdominal 
examination must be done at the time of admission and each 
time before a vaginal examination is performed. The param-
eters to be assessed at the time of abdominal examination of a 
patient who is in labor is similar to those observed at the time 
of antenatal examination and have been described before. 
Aditionally, descent and engagement of the fetal head, assess-
ment of fetal position and uterine contractions is especially 
important when the patient is in labor. The amount of descent 
and engagement of the head is assessed by feeling how many 
fi fths of the head are palpable above the brim of the pelvis 
(fi gures 1.7A and B).

Uterine Contractions 
Uterine contractions usually follow a rhythmic pattern, with 
periods of contractions followed by periods of relaxation 
in between, which would allow the woman to rest. During 
the phase of relaxation, restoration of placental circulation 
occurs, which is important for the baby’s oxygenation. The 
uterus appears to be hard during the strong uterine contrac-
tions and it may be diffi cult to palpate the fetal parts. Causes 
for abnormal hardness of the uterus are enumerated in 
table 1.9. Commonest causes for abnormal hardness and ten-
derness of the uterus, include abruption placenta or a ruptured 
uterus. Some of the features of uterine contractions which 
need to be assessed are described below: 

Duration of uterine contractions
Length of the uterine contractions is assessed by placing a 
hand on the abdomen and feeling when the uterus becomes 

Table 1.9: Causes for abnormal hardness of the uterus

Some primigravidas
At the time of strong uterine contractions
Abruption placenta
Rupture of the uterus

Table 1.10: Grading the duration of contractions

Duration of contraction Grading of contractions

Contraction lasting less than Weak contractions
20 seconds
Contractions lasting for Moderate contractions
20–40 seconds
Contractions lasting Strong contractions
more than 40 seconds

hard and when it relaxes. Depending upon the time dura-
tion for which the contractions last, they can be classifi ed as 
strong, moderate and weak contractions. Grading of the dura-
tion of uterine contractions is described in table 1.10.

Strength of contractions
The strength of contractions or intensity is assessed by mea-
suring the degree of hardness, the uterus undergoes at the 
time of contraction. Experienced obstetrician can estimate 
the intensity of uterine contractions by palpating the uterine 
fundus during the contractions. During a mild contraction, the 
uterine wall can be indented, whereas during a strong con-
traction, it cannot be indented.

Frequency of uterine contractions
This measures the number of times, the uterine contractions 
occurs in a period of 10 minutes. 
 Commonest causes for abnormal hardness and tenderness 
of the uterus include abruption placenta or a ruptured uterus. 

VAGINAL EXAMINATION

Prerequisites for a Vaginal Examination

• The patient must be carefully explained about the exami-
nation, prior to performing the examination. 

• Adequate permission must be taken from the patient. 
• There should be a valid reason for performing the 

examination. 
• A vaginal examination must always be preceded by an 

abdominal examination. 

Indications for a Vaginal Examination in Pregnancy
Indications for performing a vaginal examination during the 
various periods of pregnancy are enumerated in table 1.11.
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Contraindications to a Vaginal Examination in 
Pregnancy
Antepartum hemorrhage (see chapter 4) and preterm rup-
ture of the membranes without contractions are conditions 
in which the vaginal examination is contraindicated. In these 
cases a sterile speculum examination can be done to confi rm 
or exclude rupture of the membranes.

Preparation for Vaginal Examination
• The patient’s bladder must be empty. 
• The procedure must be carefully explained to the patient. 
• The patient must be placed in either the dorsal or lithot-

omy position. In clinical practice, dorsal position is most 
commonly used because it is more comfortable and 
less embarrassing than the lithotomy position. Also the 
lithotomy position usually requires equipment like lithot-
omy poles and stirrup, which is not the case with dorsal 
position. 

• If the membranes have not ruptured or are not going to 
be ruptured during the examination, an ordinary surgical 
glove can be used and there is no need to swab the patient 
with antiseptic solution. However, if the membranes have 
ruptured or are going to be ruptured during the examina-
tion, vaginal examination in labor should be performed 
as a sterile procedure. Therefore, in these cases a sterile 
tray which contains sterile swabs, sterile gloves, sterile 
instruments for performing ARM (preferably Kocher’s 
forceps), an antiseptic vaginal solution (betadine) or ster-
ile lubricant (savlon) is required. 

• The clinicians before performing the vaginal examination 
must either scrub or thoroughly wash their hands and wear 
sterile gloves. The patient’s vulva and perineum must be 
swabbed with savlon or betadine solution. This is done by 
fi rst swabbing the labia majora and groin on both sides 
and then swabbing the introitus while keeping the labia 
majora apart with the thumb and forefi nger. 

• A vaginal examination must be preceded by the inspection 
of the external and internal genitalia, for signs of sexual-
lly transmitted diseases (STD) such as presence of sin-
gle or multiple ulcers, a purulent discharge or enlarged 
inguinal lymph nodes. The vulva must also be carefully 
inspected for any abnormalities, e.g. scars, warts, vari-
cosities, congenital abnormalities, ulcers or discharge. 
Vagina and cervix can be inspected by performing a per 
speculum examination. The vagina must be assessed for 
the presence or absence of the following features: Vaginal 
discharge; a full loaded rectum, vaginal stricture or sep-
tum or prolapse of the umbilical cord through the vaginal 
introitus. 

• Presence of a wart-like growth or an ulcer on the cervix 
may be suggestive of cervical carcinoma. The cervical 
surface can also be assessed while performing a vaginal 
examination. A bimanual examination helps in assess-
ing the cervical dilatation and effacement, the size of the 
uterus and masses in the adnexa (ovaries and fallopian 
tubes).

 In the fi rst trimester of pregnancy, a bimanual examina-
tion helps in assessment of the uterine size in comparison 
with the period of amenorrhea. After the fi rst trimester the 
uterine size is primarily assessed on abdominal examination. 
Lastly, the fornices are palpated to exclude any masses, the 
commonest of which is an ovarian cyst or tumor. 
 Special care must be taken, when performing a vaginal 
examination late in pregnancy, especially in the presence of 
a high presenting part. The non engagement of the present-
ing part could due to an undiagnosed placenta previa. If this 
is suspected, the fi nger must not be inserted into the cervical 
canal. Instead, the presenting part is gently palpated through 
all the fornices. If any bogginess is noted between the fi ngers 
of the examining hand and the presenting part, the examina-
tion must be immediately abandoned and the patient must be 
referred urgently for an ultrasound examination. 

Table 1.11: Indications for a vaginal examination in pregnancy

At the time of fi rst ANC visit Subsequent antenatal visits At the time of labor

Diagnosis of pregnancy Investigation of a threatened abortion Assessment of the ripeness of the cervix
  prior to induction of labor
Assessment of the gestational age Confi rmation of preterm rupture of the Performance of artifi cial rupture of the 
 membranes with a sterile speculum membranes to induce labor
Detection of abnormalities in the Confi rmation of the diagnosis of preterm labor Detection of cervical effacement and/or 
genital tract  dilatation
Investigation of a vaginal discharge Identifi cation of the fetal presenting part in Identifi cation of the fetal presenting part  
 the pelvis
Cervical examination Performance of a pelvic assessment Performance of a pelvic assessment
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Table 1.12: Parameters to be observed while performing
a vaginal examination

Consistency of cervix
Cervical dilatation
Cervical effacement
Fetal presentation 
Position
Assessment of fetal membranes
Assessment of liquor
Fetal descent (Station of fetal head)
Molding of fetal skull
Pelvic assessment 

Fig. 1.9: Cervical dilatation 

Fig. 1.10: Cervical effacement

Parameters to be Observed during 
Vaginal Examination
The parameters to be observed while performing a vaginal 
examination are described below in table 1.12.
 Cervical dilatation (fi gure 1.9) must be assessed in centime-
ters and is best measured by assessing the degree of separation 
of the fi ngers on vaginal examination. 
 The cervix undergoes progressively shortening or efface-
ment in early labor (fi gure 1.10). The cervical effacement is 
measured by assessing the length of the endocervical canal. 

This refers to the distance between the internal os and the 
external os on digital examination. In an uneffaced cervix, 
the endocervical canal is approximately 3 cm long. However, 
when the cervix becomes fully effaced there will be no endo-
cervical canal, only a ring of thin cervix. The cervical efface-
ment is measured as a percentage. 

Fetal Presentation
An abdominal examination performed earlier helps in determining 
the fetal lie and the presenting part. The presenting part of the 
fetus can be confi rmed on vaginal examination. The presenting 
part could be head, breech or shoulder. If the head is presenting, 
the exact fetal presen tation, e.g. vertex, brow or face needs to 
be determined.

Features of a vertex presentation
The posterior fontanelle is normally felt. It is a small trian-
gular space. In contrast, the anterior fontanelle is diamond 
shaped. If the head is well fl exed, the anterior fontanelle will 
not be felt. If the anterior fontanelle can be easily felt, the 
head is defl exed. 

Features of a face presentation
On abdominal examination the presenting part is the head. 
However, on vaginal examination: 
• Instead of a fi rm skull, something soft is felt. 
• The gum margins distinguish the mouth from the anus. 
• The cheek bones and the mouth form a triangle. 
• The orbital ridges above the eyes can be felt. 
• The ears may be felt. 

Features of a brow presentation
The presenting part is high. The anterior fontanelle is felt on 
one side of the pelvis, the root of the nose on the other side 
and the orbital ridges may be felt laterally. 
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Features of a breech presentation
On abdominal examination the presenting part is the breech. 
(Soft and triangular). On vaginal examination: 
• Instead of a fi rm skull, something soft is felt. 
• The anus does not have gum margins. 
• The anus and the ischial tuberosities form a straight line. 

Features of a shoulder presentation
On abdominal examination the lie will be transverse or 
oblique. Features of a shoulder presentation on vaginal exam-
ination will be quite easy if the arm has prolapsed. The shoul-
der is not always that easy to identify, unless the arm can be 
felt. The presenting part is usually high. 

Fetal Position 
Fetal position refers to relationship of the designated land-
mark on the fetal presenting part with the left or right side 
of the maternal pelvis. Fetal position has been described in 
details before in the text (fi gure 1.5). 

Assessment of the Membranes 
Drainage of liquor indicates that membranes have ruptured. 
However, even if the liquor is obviously draining, the obste-
trician must always try to feel for the presence of membranes 
overlying the presenting part. If the presenting part is high, 
it is usually quite easy to feel intact membranes. However, 
it may be diffi cult to feel the membranes, if the presenting 
part is well applied to the cervix. In this case, one should wait 
for a contraction, when some liquor often comes in front of 
the presenting part, allowing the membranes to be felt. If the 

membranes are intact, and the patient is in the active phase 
of labor, the membranes should be ruptured. However, if the 
presenting part is high, there is always the danger that the 
umbilical cord may prolapse, with the artifi cial rupture of 
membranes (ARM). Following precautions should therefore 
be taken while performing an ARM in a patient with high pre-
senting part:
• Before doing an ARM, the fetal head must be stabilized 

using the abdominal hand in order to minimize the chances 
of cord prolapse.

• Fetal heart rate should be heard following the ARM. 
Decline in fetal heart rate could be indicative of fetal dis-
tress resulting from cord prolapse.

• A vaginal examination must be performed following ARM, 
in order to exclude the possibility of cord presentation. 

 Membranes are normally not ruptured in HIV positive 
patients unless there is poor progress of labor. 

The Condition of the Liquor When the 
Membranes Rupture 
An important parameter which must be assessed at the time 
of assessing the membranes is the condition of liquor fol-
lowing the rupture of membranes. Clear colored liquor fol-
lowing the rupture of membranes is indicative of a normal 
healthy fetus. Greenish colored liquor is suggestive of pres-
ence of meconium. The presence of meconium may change 
the management of the patient as it indicates the presence of 
fetal distress. In these cases, it may be required to expedite 
the delivery.

Determining the Descent and 
Engagement of the Head
The engagement of the fetal head is assessed on abdominal 
and not on vaginal examination. However the vaginal exami-
nation does help in assessing the descent of fetal presenting 
part. The level of the fetal presenting part is usually described 
in relation to the ischial spines, which is halfway between the 
pelvic inlet and pelvic outlet. When the lower most portion 
of the fetal presenting part is at the level of ischial spines, 
it is designated as “zero” station. The ACOG has devised a 
classifi cation system that divides the pelvis above and below 
the spines into fi fths. This division represents the distance 
in centimeters above and below the ischial spine. Thus, as 
the presenting fetal part descends from the inlet towards the 
ischial spine, the designation is –5, –4, –3, –2, –1, then 0 sta-
tion. Below the ischial spines, the fetal head passes through 
+1, +2, +3, +4 and + 5 stations till delivery (fi gure 1.11). +5 
station represents that the fetal head is visible at the introi-
tus. If the leading part of the fetal head is at the zero station or 
below, the fetal head is said to be engaged. This implies that Fig. 1.11: Fetal descent
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Fig. 1.12: Pattern of molding in different types of cephalic presentations

Fig. 1.13: Grade I molding of fetal scalp bones

Table 1.13: Degree of molding of fetal skull

Degree of molding  Description

0 (normal)  Normal separation of the bones with open 
sutures

1+ (mild molding) Bones touching each other
2+ (moderate molding) Bones overlapping, but can be separated 

with gentle digital pressure
3+ (severe molding) Bones overlapping, but cannot be sepa-

rated with gentle digital pressure

the biparietal plane of the fetal head has passed through the 
pelvic inlet. However in the presence of excessive molding or 
caput formation, engagement may not have taken place even if 
the head appears to be at zero station.

Molding 
Molding is the overlapping of the fetal skull bones at the 
regions of the sutures, which may occur during labor due to 
the head being compressed as it passes through the pelvis of 
the mother. Molding results in the compression of the engag-
ing diameter of the fetal head with the corresponding elon-
gation of the diameter at right angles to it (fi gure 1.12). For 
example, if the fully fl exed fetal head engages in the suboc-
cipitobregmatic diameter, this diameter gets compressed. At 
the same time, the mentovertical diameter (which is at right 
angles to the suboccipitobregmatic diameter) gets elongated.

The diagnosis of molding 
In a cephalic (head) presentation, molding is diagnosed by 
feeling overlapping of the sutures of the skull on vaginal 
examination and assessing whether or not the overlap can be 
reduced (corrected) by pressing gently with the examining 
fi nger. 
 The presence of caput succedaneum (soft tissue edema 
of fetal scalp) can also be felt as a soft, boggy swelling, 
which may make it diffi cult to identify the presenting part of 
the fetal head clearly. With severe caput, the sutures may be 
impossible to feel. 

Grading the degree of molding (fi gure 1.13)
The occipitoparietal and the sagittal sutures are palpated and 
the relationship or closeness of the two adjacent bones is 
assessed. The degree of molding is assessed according to the 
scale described in table 1.13. 

PELVIC ASSESSMENT

While assessing the pelvis, it is important to adopt a step-by-
step method to assess the pelvis i.e. fi rst assessing the size 
and shape of the pelvic inlet, then the midpelvis and lastly the 
pelvic outlet. 
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Assessment of Pelvic Inlet

For assessment of pelvic inlet, the sacral pro montory and the 
retropubic area are palpated. 

Assessment of Midpelvis
For assessment of the midpelvis, the curve of the sacrum, the 
sacrospinous ligaments and the ischial spines are palpated. 

Assessment of the Pelvic Outlet
For assessment of the pelvic outlet, the subpubic angle, inter-
tuberous diameter and mobility of the coccyx are determined. 
 The obstetrician must begin the pelvic assessment by 
starting with the sacral promontory and then following the 
curve of the sacrum down the midline. In an adequate pelvis, 
the promontory cannot be easily palpated, the sacrum is well 
curved and the coccyx cannot be felt. In case of an inad-
equate pelvis, the sacral promontory is easily palpated and 
prominent, the sacrum is straight and the coccyx is promi-
nent and/or fi xed. After assessing the sacrum, the obstetrician 
must move his/her fi ngers lateral to the midsacrum where 
the sacrospinous ligaments can be felt. If these ligaments 
are followed laterally, the ischial spines can be palpated. In 
an adequate pelvis, the sacrospinous ligaments are three cm 
or longer, i.e. at least two of the obstetrician’s fi ngers can 
be placed over the sacrospinous ligaments. In case of an 
inadequate pelvis, it may not be possible to place two fi n-
gers over the sacrospinous ligaments; the ligaments usually 
allow less than 2 fi ngers. Also, the ischial spines may appear 
sharp and prominent. Next the retropubic area is palpated. 
For this the obstetrician must put two examining fingers 
with the palm of the hand facing upwards, behind the sym-
physis pubis. The hand is then moved laterally to both sides. 
In case of an adequate pelvis, the retropubic area is fl at. In 
case of an inadequate pelvis, the retropubic area is angulated. 
To measure the subpubic angle, the examining fi ngers are
turned so that the palm of the hand faces downwards. At 
the same time, the third fi nger is also held out at the vagi-
nal introitus and the angle under the pubis is felt. If three 
fi ngers can be placed under the pubis, the subpubic angle 
is approximately 90°, which can be considered as adequate 
(fi gure 1.14). If the subpubic angle allows only 2 fi ngers, the 
subpubic angle is about 60°, which is indicative of an inad-
equate pelvis. Finally, as the obstetrician’s hand is withdrawn 
from the vaginal introitus, the intertuberous diameter is mea-
sured with the knuckles of the closed fi st of the hand placed 
between the ischial tuberosities. If the pelvis is adequate, the 
intertuberous diameter allows 4 knuckles. In case of an inad-
equate pelvis the intertuberous diameter allows less than four 
knuckles. 

Abdominal Method for Assessment of 
Pelvic Disproportion
In case the pelvis appears to be inadequate at the time of 
vaginal examination, the abdominal method can be used 
for assessment of pelvic disproportion. In this method, the 
patient is placed in dorsal position with the thighs slightly 
fl exed and displaced. The obstetrician grasps the fetal head 
using the left hand. The index and middle fi ngers of the right 
hand are then placed above the pubic symphysis, while keep-
ing the inner surface of the fi ngers in line with the anterior 
surface of the pubic symphysis. As the left hand pushes the 
fetal head downwards and backwards, any degree of overlap-
ping of the head over the symphysis pubis is noted. The fol-
lowing conclusions can be reached depending upon the fi nd-
ings on abdominal examination:
• No disproportion: If the head can be pushed down the pel-

vis without any overlapping of the parietal bones on the 
symphysis pubis, feto-pelvic disproportion can be ruled 
out.

• Moderate disproportion: If the head can be pushed down 
a little, but there is a slight overlapping (approximately 
0.5 cm) of the parietal bones evidenced by the touch on the 
under surface of the fi ngers.

• Severe disproportion: Head cannot be pushed down and 
instead the parietal bones overhang the symphysis pubis, 
displacing the fi ngers.

Abdominal Vaginal Method 
(Muller Munrokerr Method)
Muller Munrokerr method is a bimanual method (fi gure 1.15) 
for assessing the pelvis and is superior to the abdominal 
method alone. 

Procedure
• The patient is asked to empty her bladder.
• She is then placed in the lithotomy position

Fig. 1.14: Assessment of pubic angle
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• After taking all aseptic precautions an internal examina-
tion is done.

• The obstetrician introduces two fingers of the right 
hand inside the vagina with tips of the fi ngers placed at 
the level of ischial spines and thumb above the symphysis 
pubis. 

• The fetal head is then grasped by the left hand and pushed 
in a downwards and backwards direction into the pelvis. 
If the head can be pushed down upto the level of ischial 
spines and there is no overlapping of the parietal bones 
over the symphysis pubis, it implies that there is no 
disproportion.

 The following conclusions can be reached depending 
upon the fi ndings on abdominal vaginal examination:

• No disproportion: Fetal head can be pushed down up to 
the level of ischial spines without any overlapping of the 
parietal bones. 

• Slight or moderate disproportion: The head can be pushed 
down a little but not up to the level of ischial spines and 
there is only a slight overlapping of the parietal bones.

• Severe disproportion: The fetal head cannot be pushed 
down and instead the parietal bone overhangs the sym-
physis pubis displacing the thumbs. 

 Management
Management comprising of investigations and definitive 
obstetric management is discussed below.

 Investigations
The investigations which need to be done at the time of fi rst 
antenatal visit have been enumerated in table 1.14.

Pregnancy Test 

The test is based on the detection of human chorionic gonad-
otrophin (hCG) in the patient’s urine. hCG is a glycoprotein 
hormone produced by the trophoblastic cells and prevents the 
involution of corpus luteum during early pregnancy. Corpus 
luteum is the principal site of progesterone production during 
the fi rst six weeks of gestation. In normal pregnancy β hCG 
levels start increasing from the day of implantation and reach 
their peak by 60–70 days. Thereafter, the levels start decreas-
ing until a nadir is reached by 14–16 weeks of gestation. 
During early pregnancy, the doubling time of β hCG is nearly 
1.4–2.0 days. The earliest that the β hCG test can be expected 
to be positive is 8–10 days following ovulation. The test nor-
mally becomes positive by the time a pregnant woman fi rst 
misses her period. If the test is negative and the woman is 
not having her period yet, the test should be repeated after 
48 hours. 
 The pregnancy test must be performed on a fresh urine 
specimen (fi rst morning specimen). 
 The pregnancy test can be considered as negative if only 
the control band nearest the upper blue part of the test strip 
becomes pink. It can be considered as positive if two pink 
bands are visible and as uncertain if none of the pink bands 
are seen. Uncertain test implies that either the test was not 
performed correctly or the test strip is damaged. In these 
cases, the test must be repeated with another test strip. 
 If possible, all patients should have a midstream urine 
specimen examined for asymptomatic bact eriuria. 

Ultrasound Examination 
With the advent of transvaginal ultrasound, the gestational 
sac can be visualized as early as 4–5 weeks of gestation. A 
fi rst trimester ultrasound examination helps in estimation the 
period of gestation. Ultrasound screening at 11 to 13 weeks 
may also be useful for the measurement of nuchal thickness, 
which may be a useful screening test for Down syndrome.
 A second trimester ultrasound examination performed 
between 18–22 weeks is helpful in excluding multiple 

Fig. 1.15: Muller Munrokerr method

Table 1.14: Routine investigations to be done
during the fi rst antenatal visit

Determination of the patient’s blood group (ABO and Rh)
Hemoglobin estimation
Urine test for protein and glucose is to be done at every visit
A serological screening test for syphilis
A rapid HIV screening test after pretest counseling and written 
consent
Wet smear of any symptomatic vaginal discharge (i.e. itching, 
burning or offensive) must be examined under a microscope
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pregnancy, placental localization, period of gestation and 
screening for gross fetal abnormalities. 
 An ultrasound examination done after the second trimes-
ter is too unreliable to be used to estimate the duration of 
pregnancy. However it may help in confi rming the fetal pre-
sentation, placental localization, amount of liquor, etc.

 Treatment/Obstetric Management

Factors Important for the Normal Progress of Labor

Five important factors are responsible for the normal progress 
of labor. These include the passage, the fetus, the relation-
ship between the passage and the fetus, the forces of labor 
and psychosocial considerations. This can be remembered 
by the mnemonic called the 5 “P”s of Labor: Passageway, 
Passenger (fetus), Power (uterine contractions), Position and 
Psychologic responses.

The Maternal Pelvis (Passageway) 
The birth passage comprises of three parts: Namely the 
pelvic inlet, pelvic cavity (midpelvis), and the pelvic outlet. 
The bony pelvis can be classifi ed into four types: Gynecoid, 
android, anthropoid, and platypelloid. Of these, the gynecoid 
type of pelvis is most common, with the diameters favorable 
for vaginal delivery. The anterior view of maternal gynecoid 
pelvis is shown in fi gure 1.16. Gynecoid pelvis is an ideal 
type of pelvis and is characterized by the presence of the fol-
lowing features:
• The pelvic brim is almost round in shape, but slightly oval 

transversely.
• Ischial spines are not prominent.
• Sub-pubic arch is rounded and measures at least 90° in 

size.
• Obturator foramen is triangular in shape
• Sacrum is wide with average concavity and inclination.
• Sacro–sciatic notch is wide.
 The pelvic brim (fi gure 1.17) divides the pelvis into two: 
False pelvis and true pelvis. The boundaries of the pelvic 
brim or inlet include the following: Sacral promontory, sacral 
alae, sacro-iliac joints, ileopectineal lines, ileopectineal emi-
nence, upper border of superior pubic rami, pubic tubercles, 
pubic crest and upper borders of pubic symphysis. 
False pelvis: False pelvis lies above the pelvic brim and has 
no obstetrical signifi cance. 
True pelvis: True pelvis lies below the pelvic brim and plays 
an important role in the childbirth and delivery. The true 
pelvis forms a bony canal through which the fetus passes at 
the time of labor. It is formed by the symphysis pubis anteri-
orly and sacrum and coccyx posteriorly. The true pelvis can 
be divided into three parts: Pelvic inlet, cavity and outlet. 

Pelvic inlet

Pelvic inlet is round in shape and is narrowest Anterior pos-
teriorly and widest in the transverse diameter. The fetal head 
enters the pelvic inlet with the longest diameter of the fetal 
head (A-P diameter) in the widest part of the pelvic inlet 
(transverse diameter) (fi gure 1.18). 
 The plane of the pelvic inlet (also known as superior 
strait) is not horizontal, but is tilted forwards. It makes an 
angle of 55° with the horizontal. This angle is known as the 
angle of inclination. Radiographically this angle can be mea-
sured by measuring the angle between the front of the ver-
tebra L5 and plane of inlet and subtracting this from 180°. 
Increase in the angle of inclination has obstetric signifi cance 
as this may result in delayed engagement of the fetal head and 
delay in descent of fetal head. Increase in the angle of inclina-
tion also favors occipitoposterior position. On the other hand, 
the reduction in the angle of inclination may not have any 
obstetric signifi cance. 
 The axis of the pelvic inlet is a line drawn perpendicu-
lar to the plane of inlet in the midline (fi gure 1.19). It is in 

Fig. 1.16: Anterior view of maternal pelvis

Fig. 1.17: Boundaries of the pelvic brim 
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Fig. 1.18: Entry of fetal head into the maternal pelvis

Fig. 1.19: Different planes and axes of the pelvis
AB – Horizontal line; GB – Plane of inlet; FE – Plane of obstetric outlet; 
DC – Axis of the inlet; GH – Axis of obstetrical outlet

Fig. 1.20: Medial view of maternal pelvis (from left)downward and backward direction. Upon extension, this 
line passes through the umbilicus anteriorly and through the 
coccyx posteriorly. For the proper descent and engagement of 
fetal head, it is important that the uterine axis coincides with 
the axis of inlet. 

Diameters of the pelvic inlet 
Anterior posterior (AP) diameter (fi gure 1.20): 
• Anterior posterior diameter (true conjugate or anatomical 

conjugate = 11 cm): This is measured from the midpoint of 
sacral promontory to the upper border of pubic symphysis. 

• Obstetric conjugate (10.5 cm): The obstetric conjugate is 
measured from the midpoint of sacral promontory to the 
most bulging point on the back of symphysis pubic. This 
is the shortest anterior posterior diameter of the pelvic 
inlet and measures about 10.5 cm. 

• Diagonal conjugate (12.5 cm): It is measured from the 
tip of sacral promontory to the lower border of pubic 
symphysis. 

 Out of three AP diameters of pelvic inlet, only diagonal 
conjugate can be assessed clinically during the late pregnancy 
or at the time of the labor. Obstetric conjugate can be calcu-
lated by subtracting 1.5–2 cm from the diagonal conjugate. 
Also the true conjugate can be inferred by subtracting 1.2 cm 
from the diagonal conjugate. 

Measurement of the diagonal conjugate
After placing the patient in dorsal position and taking all 
aseptic precautions two fi ngers are introduced into vagina. 
The clinician tries to feel the anterior sacral curvature with 
these fi ngers (fi gure 1.21). In normal cases it will be diffi -
cult to feel the sacral promontory. The clinician may be 
required to depress the elbow and wrist while mobilizing the 
fi ngers upwards in order to reach the promontory. The point 
at which the bone recedes from the fi nger is sacral promon-
tory. A marking is placed over the gloved index fi nger by the 
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index fi nger of the other hand. After removing the fi ngers 
from the vagina, the distance between the marking and the tip 
of the middle fi nger is measured in order to obtain the mea-
surement of diagonal conjugate. In clinical situations it may 
not always be feasible to measure the diagonal conjugate. In 
these cases if the middle fi nger fails to reach the sacral prom-
ontory or reaches it with diffi culty, the diagonal conjugate can 
be considered as adequate. Under normal circumstances, an 
adequate pelvis would be able to allow an average-sized fetal 
head to pass through. 

Transverse diameter of pelvic inlet 
• Anatomical transverse diameter (13 cm): It is the distance 

between the farthest two points on the ilio-pectineal line 
(fi gure 1.22). It is the largest diameter of the pelvic inlet 
and lies 4 cm anterior to the promontory and 7 cm behind 
the symphysis. 

• Obstetric transverse diameter: This diameter passes 
through the midpoint of true conjugate and is therefore 
slightly shorter than the anatomical transverse diameter. 

Oblique diameters of pelvic inlet
There are two oblique diameters, right and left (12cm). The 
right oblique diameter passes from right sacro-iliac joint to 
the left ilio-pubic eminence, whereas the left diameter passes 
from left sacro-iliac joint to the right ilio-pubic eminence.

Pelvic cavity 
This is bounded above by the pelvic brim and below by the 
plane of least pelvic dimension, anteriorly by the symphy-
sis pubis and posteriorly by sacrum. The plane of least pelvic 

dimension extends from the lower border of pubic symphysis 
to the tip of ischial spines laterally and to the tip of 5th sacral 
vertebra posteriorly. 
 Plane of cavity (Plane of greatest pelvic dimensions): 
This plane passes between the middle of the posterior surface 
of the symphysis pubis and the junction between 2nd and the 
3rd sacral vertebra. Laterally it passes through the center of 
acetabulum and the upper part of greater sciatic notch. Since 
this is the roomiest plane of pelvis, it is also known as the 
plane of greatest pelvic dimensions. This is almost round 
in shape. Internal rotation of the fetal head occurs when the 
biparietal diameter of the fetal skull occupies this wide pelvic 
plane while the occiput is on the pelvic fl oor i.e. at the plane 
of least pelvic dimensions.

Diameters of pelvic cavity
Anterior posterior diameter (12 cm): It measures from the 
midpoint on the posterior surface of pubis symphysis to the 
junction of second and third sacral vertebra. 
Transverse diameter (12 cm): It is the distance between two 
farthest points laterally. Since there are no bony landmarks, the 
diameter cannot be exactly measured and can be roughly esti-
mated to be about 12 cm. 

Pelvic outlet
Anatomical outlet: It is a lozenge shaped cavity bounded by 
anterior border of symphysis pubis, pubic arch, ischial tuber-
osities, sacrotuberous ligaments, sacrospinous ligaments and 
tip of coccyx.
 Plane of anatomical outlet: It passes along with the 
boundaries of the anatomical outlet and consists of two tri-
angular planes with a common base which is the bituberous 
diameter.
 Anterior sagittal plane: Its apex is at the lower border of 
the symphysis pubis. 
 Anterior sagittal diameter (6-7 cm): It extends from the 
lower border of the pubic symphysis to the center of bituber-
ous diameter.

Fig. 1.21: Measurement of diagonal conjugate

Fig. 1.22: Superior view of pelvic inlet
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Midpelvis

Midpelvic plane: This plane is bounded anteriorly by the 
lower margin of symphysis pubis. It extends through the 
ischial spines to the junction of S4 and S5 or the tip of fi fth 
sacral piece, depending upon the structure of the sacrum. If 
this plane meets at the tip of the S5 sacral piece, this plane 
becomes same as that of the plane of least pelvic dimensions; 
otherwise it forms a wedge posteriorly. 

Diameters of midpelvis
Anterior posterior diameter (11.5 cm): It is measured from 
the lower border of the symphysis pubis to the junction of S4 
and S5 or the tip of S5, which ever is applicable. 
Bispinous or transverse diameter (10.5 cm): It is the distance 
between two ischial spines.
Subpubic angle: It is the angle between two pubic rami. It 
varies from 85 ± 5°.

Waste space of Morris
Normally the width of the pubic arch is such that a round disc 
of 9.4 cm (diameter of a well fl exed head) can pass through 
the pubic arch at a distance of 1 cm from the midpoint of 
the inferior border of the symphysis pubis. This distance is 
known as the “waste space of Morris” (fi gure 1.24). In case 
of an inadequate pelvis with narrow pubic arch, the fetal head 
would be pushed backwards and the waste space of Morris 
would increase. As a result, reduced space would be available 
for fetal head to pass through, due to which the fetal head 
would be forced to pass through a smaller diameter termed 

Table 1.15: Summary of the measurement of the diameters
of the pelvis

Diameter Pelvic brim Pelvic cavity Pelvic outlet

Anterior posterior 11 cm 12 cm 13 cm
Oblique 12 cm 12 cm -
Transverse 13 cm 12 cm 11 cm

Fig. 1.23: Obstetric axis

 Posterior sagittal plane: Its apex lies at the tip of the 
coccyx.
 Posterior sagittal diameter (7.5-10 cm): It extends from 
the tip of the sacrum to the center of bituberous diameter. 
Obstetric outlet: It is bounded above by the plane of least 
pelvic dimensions, below by the anatomical outlet, anteriorly 
by the lower border of symphysis pubis, posteriorly by the 
coccyx and laterally by the ischial spines. 

Diameters of pelvic outlet
Anterior posterior diameters of pelvic outlet include the 
following:
• Anatomical anterior posterior diameter (11 cm): It extends 

from tip of the coccyx to the lower border of symphysis 
pubis.

• Obstetric anterior posterior diameter (13 cm): It extends 
from the lower border of symphysis pubis to the tip of 
coccyx (as it moves backwards during the second stage of 
labor).

 Transverse diameter of the pelvic outlet inlude the 
following:
• Bituberous diameter (11cm): It extends between the inner 

aspects of ischial tuberosities
• Bispinous diameter (10.5 cm): It extends between the tips 

of ischial spines.

Summary of the measurement of the diameters of the 
pelvis

Important diameters of pelvis are summarized in table 1.15.

Pelvic axis 
Anatomical axis: This is an imaginary line joining the central 
points of the planes of inlet, cavity and outlet. This axis is 
C-shaped with concavity directed forwards. It has no obstet-
ric signifi cance.
Obstetric axis: It is an imaginary line which represents the 
direction in which the head passes during the labor. It is 
J-shaped and passes downwards and backwards along the 
axis of the inlet till the ischial spines are reached after which 
it passes downwards and forwards along the axis of pelvic 
outlet (fi gure 1.23).
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Fig. 1.25: Important sutures and bones of fetal skull

Fig 1.26: Important sutures and fontanelle in the fetal skull

Fig 1.27: Anterior and posterior fontanelle in fetal head

Fig. 1.24: Waste space of Morris

as the “available anterior posterior diameter.” This is likely 
to injure the perineum or sometimes cause the arrest of fetal 
head.

Passenger: Fetus
Obstetrically, the head of fetus is the most important part, 
since an essential feature of labor is an adaptation between 
the fetal head and the maternal bony pelvis. Only a compara-
tively small part of the head of the fetus at term is represented 
by the face; the rest is composed of the fi rm skull, which is 
made up of two frontal, two parietal and two temporal bones, 
along with the upper portion of the occipital bone and the 
wings of the sphenoid. The bones are not united rigidly but 
are separated by membranous spaces, the sutures. The fetal 
skull has four main sutures (fi gures 1.25 and 1.26) and are as 
follows: 
• Sagittal or longitudinal suture: Lies longitudinally across 

the vault of the skull in midline. It lies between the two 
parietal bones. 

• Coronal suture: These sutures are present between the 
parietal and frontal bones and extend transversely on 
either side from the anterior fontanelle. 

• Lambdoid suture: This suture separates the occipital bone 
from the two parietal bones and extends transversely both 
on the right and left side from the posterior fontanelle. 

• Frontal suture: This suture is present between the two 
halves of the frontal bone in the skull of infants and chil-
dren and usually disappears by the age of six.

 Where several sutures meet, an irregular space is formed, 
which is enclosed by a membrane and is designated as a fon-
tanelle. The greater or anterior fontanelle is a lozenge-shaped 
space situated at the junction of the sagittal and coronal 
sutures (fi gures 1.26 and 1.27). The lesser, or posterior fonta-
nelle is represented by a small triangular area at the intersec-
tion of the sagittal and lambdoid sutures. Both may be felt 
readily during labor, and their recognition gives important 
information concerning the presentation and position of the 
fetus. The two main fontanelles having obstetric signifi cance 
in the fetal head are anterior fontanelle (bregma) and posterior 
fontanelle (lambda). Anterior fontanelle is formed by join-
ing of four sutures: Frontal suture (anteriorly); sagittal suture 
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Table 1.16: Obstetric signifi cance of the anterior fontanelle

Palpation of anterior fontanelle indicates degree of fl exion of 
fetal head
It facilitates molding of fetal head
The membranous nature of anterior fontanelle helps in accom-
modating the rapid growth of brain during neonatal period
Floor of the anterior fontanelle refl ects the intracranial status: The 
fl oor may be depressed in case of dehydration and elevated in 
case of hydrocephalus or other conditions with raised intracranial 
tension.

Fig. 1.28: Important landmarks of fetal skull

(posteriorly) and coronal sutures on the two sides (laterally). 
The palpation of anterior fontenelle on vaginal examination is 
of great obstetric signifi cance (table 1.16). On the other hand, 
posterior fontanelle is formed by the joining of three sutures: 
Sagittal suture (anteriorly) and lambdoid sutures on the two 
sides.

Presenting Parts of Fetal Skull (Figure 1.28) 
These include the following:
 Vertex: This is a quadrangular area bounded anteriorly by 
bregma (anterior fontanelle) and coronal sutures; posteriorly 
by lambda (posterior fontanelle) and lambdoid sutures; and 
laterally by arbitrary lines passing through the parietal emi-
nences. When vertex is the presenting part, fetal head lies in 
fl exion. 
 Face: This is an area bounded by the root of the nose 
along with the supraorbital ridges and the junction of the chin 
or fl oor of mouth with the neck. Fetal head is fully extended 
during this presentation. 
 Brow: This is an area of forehead extending from the root 
of nose and superaorbital ridges to the bregma and coronal 

Fig. 1.29: Diameters of fetal skull

sutures. The fetal head lies midway between full fl exion and 
full extension in this presentation. 
 Some other parts of fetal skull, which are of signifi cance, 
include the following:
 Sinciput: Area in front of the anterior fontanelle corre-
sponding to the forehead. 
 Occiput: Area limited to occipital bone. 
 Mentum: Chin of the fetus. 
 Parietal eminences: Prominent eminences on each of the 
parietal bones. 
 Subocciput: This is the junction of fetal neck and occiput, 
sometimes also known as the nape of the neck. 
 Submentum: This is the junction between the neck and 
chin. 

Important Diameters of Fetal Skull

Anterior posterior diameters

The important anterior posterior diameters of the fetal 
skull are suboccipitobregmatic (9.4 cm); suboccipitofrontal 
(10 cm); occipitofrontal (11.2 cm); mentovertical (13.9 cm); 
submentovertical (11.3 cm) and submentobregmatic (9.4 cm). 
These diameters are described in table 1.17 and fi gure 1.29.

Transverse diameters
Biparietal diameter (9.5 cm): It extents between the two pari-
etal eminences. This diameter nearly always engages.
Supersubparietal diameter (8.5 cm): It extents from a point 
placed below one parietal eminence to a point placed above 
the other parietal eminence of the opposite side
Bitemporal diameter (8 cm): Distance between the antero-
inferior ends of the coronal sutures.
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Fig. 1.30: Engaging diameters of fetal head depending on the position of presenting part

Table 1.18: Plane of engagement of fetal head depending
upon its attitude

Attitude of head Plane of shape Engagement

Complete fl exion Biparietal- Almost round
 suboccipito-bregmatic
Defl exion Biparietal-occipitofrontal Oval 
Incomplete extension Biparietalmentovertical Bigger oval
Complete extension Biparietal- Almost round
 submentobregmatic

Table 1.17: Anterior posterior diameters of the fetal head which may engage

Diameter Extent Length Attitude of head Presentation

Suboccipitobregmatic Extends from the nape of the neck to the 9.4 cm Complete fl exion Vertex
  center of bregma
Suboccipitofrontal  Extends from the nape of the neck to the anterior 10 cm Incomplete fl exion Vertex
  end of anterior fontenelle or center of sinciput
Occipitofrontal Extends from the occipital eminence to the root 11.2 cm Marked defl exion Vertex
  of nose (glabella)
Mentovertical Extends from midpoint of the chin to the 13.9 cm Partial extension Brow
  highest point on sagittal suture
Submentovertical Extends from the junction of the fl oor of the mouth 11.3 cm Incomplete extension Face
  and neck to the highest point on sagittal suture
Submentobregmatic Extends from the junction of the fl oor of the mouth 9.4 cm Complete extension  Face
  and neck to the center of bregma

Bimastoid diameter (7.5 cm): Distance between the tips of 
the mastoid process. This diameter is nearly incompressible.
 The fetal head is said to be engaged when maximum 
transverse diameter of fetal head can pass through the pelvic 
brim. The shape and the diameter of the circumference of 
the fetal skull varies with the degree of fl exion and hence the 
presentation. A normal pelvis would be easily able to permit 
the engagement of the fetal skull in vertex and face presenta-
tions. This is so as in case of vertex and face presentations, 
the engaging anterior posterior diameters of fetal skull are 
respectively suboccipitobregmatic (9.4 cm) and submento-
bregmatic (9.4 cm) (table 1.18). However the passage of the 
fetal head in brow presentation would not be able to take 
place in a normal pelvis as the engaging anterior posterior 

diameter of fetal skull is mentovertical (13.9 cm) in this case. 
Therefore arrest of labor occurs when the fetal head is in 
brow presentation (fi gure 1.30). 
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LABOR AND ITS STAGES (TABLE 1.19)

First Stage
The fi rst stage of labor begins with the onset of regular uter-
ine contractions and ends with complete dilatation and efface-
ment of cervix. The obstetrician needs to determine whether 
the woman is having true or false uterine contractions. True 
uterine contractions are regular; tend to become stronger with 
the passage of time, are usually experienced at lower back 
and radiate to abdomen, and tend to become more intense 
with walking, cervical changes, and with fetus moving to 
lower pelvis.
 On the other hand, false contractions comprise of irregu-
lar contractions which stop with walking, and other measures 
used for providing comfort (e.g. hot fomentation, etc) and 
are usually experienced in the abdominal region. First stage is 
divided into two phases:
 Latent phase (preparatory phase): It begins with onset 
of regular contractions, with contractions occurring after 
every 15 – 20 min, lasting 20 – 30 seconds. Gradually the 
frequency of contractions increase and they can occur after 
every 5 – 7 min, lasting for 30 – 40 seconds duration. This 
phase ends when cervix becomes about 3 – 5 cm dilated. The 
latent phase lasts for approximately 8 to 9 hours in the primi, 
and less than 6 hours in multigravida. Prolonged latent phase 
can be defi ned as greater than 20 hours in primigravida and 
greater than 14 hours in the multigravida. 
 Active phase: This phase begins when the cervix is 
about 4 cm dilated and ends when it becomes fully dilated. 
The normal rate of cervical dilatation during this stage is 
approximately 1 to 1.5 cm /hour. The intensity of contrac-
tions increases with the contractions occurring after every 
2 to 3 minutes and lasting for about 40 – 60 seconds. This 
stage lasts for an average of 4.6 hours in a primigravida and 
approximately 2.4 hours in multigravidas.
 There could be two types of problems in the active phase: 
Protraction disorders and arrest disorders. Protraction disor-
ders can be defi ned as slow rate of cervical descent or dilata-
tion which is < 1.2 cm dilatation per hour or less than 1 cm 
descent per hour in primigravidas. For multiparas, protraction 
can be defi ned as dilatation of less than 1.5 cm per hour or 

descent of less than 2 cm per hour. Arrest is defi ned as com-
plete cessation of dilatation or descent. Arrest of dilatation is 
considered when two hours pass without any accompanying 
cervical changes. Arrest of descent is considered when one 
hour passes without any fetal descent. In both cases of pro-
traction or arrest disorders, a feto-pelvic examination must 
be done to diagnose CPD. Recommended therapy for pro-
tracted disorders is expectant management, whereas oxytocin 
infusion must be used in cases of arrest disorders in absence 
of CPD.

Second Stage of Labor 
The second stage of labor begins when the cervical dilata-
tion and effacement is complete and ends with the delivery 
of the fetus. Its mean duration is 50 minutes for nullipara 
and 20 minutes for multipara. During this stage, the woman 
begins to bear down. The abdominal muscles contract, which 
help in the descent of fetal head. When the crowing of fetal 
head has occurred at vulvar opening, birth of the baby is 
imminent. 

Mechanism of Normal Labor (Figure 1.31)
In normal labor the fetal head enters the pelvic brim most 
commonly through the available transverse diameter of the 
pelvic inlet. This is so as the most common fetal position is 
occipitolateral (transverse) position. In some cases the fetal 
head may enter through one of the oblique diameters. The 
fetal head with left occipitioanterior position enters through 
right oblique diameter, whereas that with right occipitoante-
rior position enters through left oblique diameter of the pelvic 
inlet. Left occipitoanterior position is slightly more common 
than the right occipito anterior position as the left oblique 
diameter is encroached by the rectum. The engaging AP 
diameter of the fetal head is suboccipitobregmatic (9.4 cm) in 
position of complete fl exion. The engaging transverse diam-
eter of the fetal head is biparietal diameter (9.5 cm). As the 
occipitolateral position of the fetal head is the commonest, 
the mechanism of labor in this position would be discussed. 
The cardinal fetal movements during the occipitolateral posi-
tion comprise of the following: Engagement, fl exion, descent, 
internal rotation, crowning, extension, restitution, external 
rotation of the head and expulsion of the trunk.
 Engagement: In primigravida, the engagement of fetal 
head usually occurs before the onset of labor, while in mul-
tigravida, it may occur only during the fi rst stage of labor, fol-
lowing rupture of membranes.
 Descent: Descent of the fetal head is a continuous pro-
cess that occurs throughout the second stage of labor in such 
a way that towards the end of second stage crowning of fetal 
head occurs. 

Table 1.19: Four stages of labor 

Stage of labor Time of onset

First stage Occurs between onset of true labor and the point 
of complete cervical dilation and effacement

Second stage The expulsion of the fetus
Third stage Delivery of placenta
Fourth stage 1st hour following delivery of placenta
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Fig. 1.31: Mechanism of normal labor

 Flexion: In normal cases, increased fl exion of fetal chin 
against chest, help in presenting the smallest fetal diam-
eter. Flexion of the head occurs as it descends and meets 
the pelvic fl oor, bringing the chin into contact with the fetal 
thorax. Adequate fl exion of the fetal head produces the small-
est diameter of presentation, i.e. the suboccipitobregmatic 

diameter, which may change to the larger occipitofrontal 
diameter, when the fetal head is defl exed.
 Internal rotation: Fetal head must rotate to accommodate 
the pelvis. The head rotates as it reaches the pelvic fl oor. In 
the occipitolateral position, there is anterior rotation of the 
fetal head by 2/8th of the circle in such a way that the occiput 
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Fig. 1.32A: Baby’s head visible through the vaginal introitus Fig. 1.32B: Crowning of the fetal head

rotates anteriorly from the lateral position towards the pubic 
symphysis. In case of anterior oblique position, rotation will 
be by 1/8th of the circle placing the occiput behind the pubic 
symphysis. There always occurs some descent with internal 
rotation. Torsion of fetal neck is a phenomenon which will 
inevitably occur during internal rotation of the fetal head. In 
case of occipitolateral position, the internal rotation of the 
fetal head by 2/8th of the circle is likely to cause the torsion 
of fetal neck by 2/8th of the circle. Since the neck would not 
be able to sustain this much amount of torsion, there would 
be simultaneous rotation of the fetal shoulders in the same 
direction by 1/8th of the circle. This would cause the tor-
sion on the fetal neck to get reduced to 1/8th of the circle and 
would place the shoulders in an oblique diameter, i.e. right 
oblique with right occipitolateral and left oblique with left 
occipitolateral. 
 Crowning: With the increasing descent of the fetal head, 
crowning occurs. During this stage, the biparietal diameter of 
the fetal head stretches the vaginal introitus. Even as the uter-
ine contractions cease, the head would not recede back during 
the stage of crowning (fi gures 1.32A and B).
 Extension: Fetal head pivots under symphysis pubis and 
emerges out through extension, followed by occiput, then the 
face, and fi nally the chin. 
 Restitution: Following the delivery of fetal head (fi gure 
1.32C), the neck which had undergone torsion previously, 
now untwists and aligns along with the long axis of the fetus.
 External rotation of the head: As the undelivered shoul-
ders rotate by 1/8th of the circle to occupy the anterior pos-
terior diameter of the pelvis, this movement is visible outside 

Fig. 1.32C: Delivery of the fetal head

in form of the external rotation of fetal head (fi gure 1.32D), 
causing the head to further turn to one side.
 Following the engagement of the fetal shoulders in the 
anterior posterior diameter of the pelvis anterior shoulder 
slips under symphysis pubis, followed by posterior shoulder 
(fi gures 1.32E and F). Once shoulders have delivered, the rest 
of the trunk is delivered by lateral fl exion. 
• During normal labor, in absence of any complications, 

the following vital signs must be regularly monitored 
at every four hourly intervals: Pulse, blood pressure, 
temperature and frequency, duration and intensity of 
uterine contractions, fetal heart rate, fetal presentation, 
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bladder, the patient is unable to void, catherization is 
indicated. 

• Rupture of fetal membranes is important due to three 
reasons:

 – If the presenting part is not fi xed in the pelvis, there 
is a possibility of umbilical cord prolapse and cord 
compression.

 – Labor is likely to begin soon following the rupture of 
membranes.

 – If delivery is delayed for more than twenty four hours 
following rupture of membranes, there is a high pos-
sibility of intrauterine infection. If membranes have 
ruptured for more than 18 hours, antimicrobial therapy 
must be admini stered in order to reduce the risk of 
infection. 

• During the second stage of labor, the woman must be 
encouraged to push down with each uterine contraction 
and then relax at the time the contractions stop. During 
this period of active bearing down, the fetal heart rate must 
be auscultated following each uterine contraction. Though 
FHS may be slow immediately following a contraction, it 
must recover in the time interval before the next contrac-
tion begins. 

Preparation for Normal Vaginal Delivery
• The most commonly adopted position at the time of deliv-

ery is dorsal lithotomy position. 
• Vulvar and perineal cleaning and draping with antiseptic 

solution must be done.
• The sterile drapes must be placed in such a way that only 

the area immediately around the vulva and perineum is 
exposed.

• Delivery of fetal head: With the increasing descent of the 
head, the perineum bulges and thins out considerably. As 

Fig. 1.32E: Delivery of anterior shoulder

Fig. 1.32F: Delivery of posterior shoulder

Fig. 1.32D: External rotation of head allowing delivery of 
shoulders

presence or absence of fetal membranes and any vaginal 
bleeding. 

• In normal pregnancy, there is no need to keep the patient 
confi ned to bed during the fi rst stage of labor. She should 
be encouraged to move about in the labor room or sit on a 
birthing ball. She can assume any position in which she is 
comfortable in the bed. 

• Bladder distension must be avoided as it can hinder the 
normal progress of labor. This can subsequently lead to 
bladder hypotonia and infection. If at any time during 
the abdominal examination, the bladder is palpable, the 
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the largest diameter of the fetal head distends the vagi-
nal introitus, the crowning is said to occur (fi gures 1.32A 
and B).

• As the head distends the perineum and it appears that tears 
may occur in the area of vaginal introitus, mediolateral sur-
gical incision called episiotomy may be given. Episiotomy 
is no longer recommended as a routine procedure and is 
performed only if the obstetrician feels its requirement.

•  As the fetal head progressively distends the vaginal 
introitus, the obstetrician in order to facilitate the control-
led birth of the head must place the fi ngers of one hand 
against the baby’s head to keep it fl exed and apply peri-
neal support with the other hand. Increasing fl exion of 
the fetal head would facilitate the delivery of the smallest 
diameter of fetal head. This can be achieved with help of 
Ritgen maneuver. In this maneuver, one of the obstetri-
cian’s gloved hand is used for exerting downwards and 
forward pressure on the chin through the perineum, just in 
front of the coccyx. The other hand exerts pressure superi-
orly against the occiput. This helps in providing controlled 
delivery of the head and favors extension at the time of 
actual delivery so that the head is delivered with its small-
est diameter passing through the introitus and minimal 
injury accurs to the pelvic muscultature.

• Once the baby’s head delivers, the woman must be 
encouraged not to push. The baby’s mouth and nose must 
be suctioned. 

• The obstetrician must then feel around the baby’s neck 
in order to rule out the presence of cord around the fetal 
neck. If the cord is around the neck but is loose, it should 
be slipped over the baby’s head. However, if the cord is 
tight around the neck, it should be doubly clamped and cut 
before proceeding with the delivery of fetal shoulders. 

• Delivery of the shoulders: Following the delivery of fetal 
head, the fetal head falls posteriorly, while the face comes 
in contact with the maternal anus. As the restitution or 
external rotation of the fetal head occurs, the occiput turns 
towards one of the maternal thighs and the head assumes a 
transverse position. This movement implies that bisacro-
mial diameter has rotated and has occupied the A-P diam-
eter of the pelvis. Soon the anterior shoulder appears at 
the vaginal introitus. Following the delivery of the ante-
rior shoulder, the posterior shoulder is born. The obstetri-
cian must move the baby’s head posteriorly to deliver the 
shoulder that is anterior. 

• Delivery of the rest of the body: This is followed by the 
delivery of the rest of the body. The rest of the baby’s body 
must be supported with one hand as it slides out of the 
vaginal introitus. 

• Clamping the cord: The umbilical cord must be clamped 
and cut if not done earlier. Two clamps must be placed on 
the umbilical cord and cord must be cut in between them 
with help of scissors. Delayed clamping of the cord would 
help in transferring about 80 ml of blood from the placenta 
to the neonate which would help in supplying 50 mg of 
iron to the fetus. This strategy would help in preventing 
the development of anemia.

• The baby must be placed over the mother’s abdomen and 
then handed over to the assisting nurse or the pediatrician. 

• The baby’s body must be thoroughly dried, the eyes be 
wiped and baby’s breathing must be assessed. 

• In order to minimize the chances of aspiration of amni-
otic fl uid, soon after the delivery of the thorax, the face 
must be wiped and the mouth and fetal nostrils must be 
aspirated.

• The baby must be covered with a soft, dry cloth, and a 
blanket to ensure that the baby remains warm and no heat 
loss occurs. 

• Following the delivery of baby, the placenta needs to be 
delivered. The obstetrician must look for signs of placen-
tal separation following the delivery of the baby. 

• The third stage of labor must be actively managed (as 
described in chapter 10). 

 Complications
Important complications of pregnancy which must be looked 
for include the following:

Abnormal Fetal Presentations  
• Breech presentation (chapter 2)
• Transverse lie (chapter 3)

Complications as a Result of Pregnancy
• Antepartum hemorrhage (chapter 4)
• Multifetal gestation (chapter 5)
• Rh negative isoimmunization (chapter 6)
• Previous LSCS (chapter 7)
• Gestational trophoblastic disease (chapter 8)
• Bad obstetric history (chapter 9)
• Postpartum hemorrhage (chapter 10)
• Intrauterine growth retardation (chapter 11)

Medical Disorders Related to Pregnancy
• Preeclampsia (chapter 12)
• Gestational diabetes (chapter 13)
• Anemia in pregnancy (chapter 14)
• Heart disease in pregnancy (chapter 15)
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Fig. 1.33: Symphysis-fundus growth curves

 Important Questions and Answers
Q.1. In the above mentioned case study, there has been a 
decrease in S-F height by 1 cm over the past week. Should it 
be a cause of worry? Was the obstetrician correct in assuring 
the women that everything was fi ne?
Ans. A slight decrease in S-F height at 37 weeks of gesta-
tion is a normal phenomenon, which indicates that the fetal 
head is descending normally in the pelvis. This also helps in 
ruling out the cephalo-pelvic disproportion. The obstetrician 
was absolutely correct in assuring the women that every thing 
was fi ne.
Q.2. What is the signifi cance of the fetal head which is two-
fi fths palpable above the pelvic brim?
Ans. The fact that the fetal head is two-fi fths palpable above 
the pelvic brim implies that the fetal head has begun to 
engage in the pelvic brim.
Q.3. What should be the next line of management in the 
patient described at the beginning of this chapter?
Ans. An external cardiotocographic trace should be carried 
out in this patient. The patient must be reassured that she 
and her fetus are healthy, and she must be asked to attend the 
antenatal clinic again in a week’s time.
Q.4. What symptoms or signs, which may indicate the pres-
ence of serious complications and must be discussed with 
patients? 
Ans. The below described signs and symptoms may be 
indicators of a serious problem. If the patient experiences 

any of these complaints at any time she should be asked to 
immediately contact her obstetrician or visit the hospital:
1. Symptoms and signs like painless vaginal bleeding could 

be suggestive of placenta previa. On the other hands, 
symptoms like vaginal bleeding with persistent, severe 
abdominal pain could be suggestive of abruptio placenta 
(see chapter 4). Severe abruptio placenta may be also 
associated with reduced fetal movements and/or absent 
fetal heart sounds. 

2. Symptoms and signs like persistent headache, visual dis-
turbances (fl ashes of light), and sudden severe swelling 
of the hand, feet or face may suggest severe preeclampsia 
(see chapter 12) 

3. Symptoms and signs including rupture of the membranes 
and regular uterine contractions before the expected date 
of delivery, suggest preterm labor.

4. Reduced fetal movements at any time.
5. Patient experiences rupture of membranes and fi nds the 

liquor to be stained greenish in color. This could be due to 
meconium stained liquor.

Q.5. What is symphysis-fundus growth curve? 
Ans. The symphysis-fundus growth curve helps in compar-
ing the S-F height with the period of gestation. The growth 
curve should ideally form part of the antenatal card (fi gure 
1.33). In this fi gure there are three lines of which the middle 
one represents the 50th centile, the upper one 90th centile and 
the lower one 10th centile, respectively. If intrauterine growth 
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is normal, the S-F height will fall between the 10th and 90th 
centiles. In a normal pregnancy, between 18 and 36 weeks of 
pregnancy, the S-F height normally increases at the rate of 
about 1 cm a week.
Q.6. When are fetal movements fi rst felt? 
Ans. Fetal movements felt for the fi rst time during pregnancy 
are known as quickening. These movements are usually per-
ceived by primigravida at about 20 weeks and at about 16 
weeks in a multigravida. However, the exact time when the 
fetal movements are felt may very from woman to woman. 
Q.7. What is the value of assessing fetal movements? Can 
fetal movements be used to determine the duration of preg-
nancy accurately? 
Ans. Fetal movements is an indictor for fetal wellbeing. If 
the patient has reduced perception of the fetal movements, 
the obstetrician must confi rm the fetal wellbeing using ultra-
sound examination or electronic fetal monitoring. Time of 
perception of fetal movements cannot be used for determin-
ing the period of gestation as the time of perception of fetal 
movements can greatly differ from patient to patient. 
Q.8. How is the information recorded on the antenatal card?
Ans. In the front of the antenatal card, the patient’s details 
including history, any signifi cant fi ndings on general physi-
cal, abdominal and vaginal examination, special investiga-
tions, LMP, EDD, and future plan of management needs to be 
mentioned. The back of the antenatal card is used to record 
the observations made at each antenatal visit throughout 
pregnancy. These include the following: Date of examina-
tion, blood pressure, presence of proteinuria or glycosuria on 
the urine examination with help of dipstick, fetal movements 
from 28 weeks onwards, fetal presenting part from 34 weeks 
onwards, hemoglobin concentration at 28 and 34 weeks and 
the symphysis-fundus height from 18 weeks onwards.
Q.9. What is interspinous diameter?
Ans. Interspinous diameter is the distance between the two 
ischial spines and represents the smallest diameter of the 
maternal pelvis. It corresponds to the trsansverse diameter 
of midpelvis and is also known as the plane of least pelvic 
dimensions. 
Q.10. What is the importance of interspinous diameter?
Ans. Interspinous diameter is important because of the fol-
lowing reasons:
• Internal rotation occurs at this level.
• The obstetric axis of the pelvis changes its direction; it 

marks the beginning of the forward curve of pelvic axis.
• Most cases of obstructed labor or deep transverse arrest 

(DTA) occur at this level.
• Ischial spines correspond to the zero station of fetal pre-

senting part.

• The head is considered engaged when the vault is felt at or 
below this level.

• It also corresponds to the origin of levator ani muscles and 
its ischiococcygeous part is attached to the ischial spines.

• Ischial spine can be considered as a landmark for giving 
pudental block.

• Forceps are applied only when the head is this level or 
lower.

• External os of the cervix is located at this level.
• The ring pessary should be applied above this level for the 

treatment of prolapse. 
• The plane of obstetric outlet (plane of least pelvic dimen-

sions) is at this level.
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 Case Study
A 30-year-old primi patient with 39 completed weeks of ges-
tation having breech presentation as diagnosed by ultrasound 
examination had presented for regular antenatal check-up. No 
other abnomality was detected on the ultrasound.

 Introduction

Defi nition of Breech Presentation

The fetus lies longitudinally with the buttocks presenting in 
the lower pole of the uterus (fi gure 2.1).

Types of Breech Presentation 
The different types of breech presentations are shown in 
fi gure 2.2 and are described below in details.

Frank breech
Most common type of breech presentation (50% to 70% 
cases). Buttocks present first with flexed hips and legs 
extended on the abdomen. This position is also known as the 
pike position.

Breech Presentation2

Fig. 2.1: Breech presentation

Fig. 2.2: Different types of breech presentation

Complete breech
Also known as the cannonball position, this type of presen-
tation is present in 5% to 10% cases. In this, the buttocks 
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present fi rst with fl exed hips and fl exed knees. Feet are not 
below the buttocks. 

Footling breech
One or both feet present as both hips and knees are in 
extended position. As a result, feet are palpated at a level 
lower than the buttocks.
 The denominator of breech presentation is considered to be 
the sacrum. Depending on the relationship of the sacrum with 
the sacroiliac joint, the following positions of the breech are 
possible (fi gure 2.3). These include the left sacroanterior posi-
tion (LSA); right sacroanterior position (RSA); right sacro-
posterior position (RSP) and left sacroposterior (LSP)
position. LSA position is the most common position.

 History

RISK FACTORS

Maternal Factors

Maternal risk factors for breech presentation include 
factors such as cephalo-pelvic disproportion, contracted 
maternal pelvis; liquor abnormalities (polyhydraminos, 
oligohydramnios); uterine anomalies (bicornuate or septate 
uterus); space occupying lesions (e.g. fi broids in the lower 
uterine segment); placental abnormalities (placenta previa, 
cornuofundal attachment of placenta), multiparity (especially 
grand multiparas); cord abnormalities (very long or very 
short cord); previous history of breech delivery; presence of 
pelvic tumor. 

Fetal Factors
Prematurity, fetal anomalies (e.g. neurological abnormalities, 
hydrocephalus, anencephaly and meningomyelocele), intra-
uterine fetal death, etc.

 General Physical Examination
No specifi c fi nding is observed on GPE.

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION

Abdominal Palpation

Fetal lie is longitudinal with fetal head on one side and breech 
on the other side.

First Lepold maneuver/fundal grip
Smooth, hard, ballotable structure suggestive of fetal head.

Second Lepold maneuver/lateral grip
Firm, smooth board like fetal back on one side and knob like 
structures suggestive of fetal limbs on other side.

Lepold third maneuver
If the engagement has yet not occurred, the breech is movable 
above the pelvic brim.

Pelvic examination
Head is not felt in pelvis, instead an irregular, soft, non-bal-
lotable structure suggestive of fetal buttocks and or feet may 
be felt.

Fetal heart auscultation
In case the engagement has not occurred, FHS is just heard 
above the umbilicus; if the engagement has occurred, the 
FSH is heard just below the umbilicus.

VAGINAL EXAMINATION

Soft, irregular, rounded mass may be felt; very thick meco-
nium may be present after rupture of membranes (ROM). On 
vaginal examination, anus, sacrum, external genitalia and/or 
the foot of the baby can be palpated.

 Management
Management comprising of investigations and definitive 
obstetric management is discussed next.

Fig. 2.3: Different positions of the breech 
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 Investigations

Ultrasound Examination

Ultrasound helps in confi rming the type of breech presenta-
tion (fi gure 2.4). The other things which can be seen on the 
ultrasound include the following: 
• Presence of uterine and/or fetal anomalies
• Extension of fetal head: “Star gazing sign” on ultrasound 

examination can be observed if the degree of extension of 
fetal head is more than 90°. 

• Fetal maturity
• Placental location and grading
• Adequacy of liquor
• Ruling out multiple gestation

 Treatment/Obstetric Management

MANAGEMENT DURING PREGNANCY
The management options for breech presentation include 
external cephalic version during pregnancy or delivery by 
cesarean section or a breech vaginal delivery at term (fl ow 
chart 2.1). Each of these management options would be 
described below in details.

External Cephalic Version (ECV)

Defi nition

External Cephalic Version is a procedure in which the clini-
cian externally rotates the fetus from a breech presentation 
into a cephalic presentation. The use of external cephalic 
version helps in producing considerable cost savings in the 
management of the breech fetus at term by reducing the rate 

of cesarean section. The most common indications for cesar-
ean section in obstetric practice include history of previous 
cesarean section and labor dystocia, followed by breech pre-
sentation. The procedure of ECV initially became popular in 
the 1960s and 1970s. However its use virtually disappeared 
following the reports of fetal deaths after the procedure. It 
was reintroduced in1980s and became increasingly popu-
lar in the 1990s, with increased advancement in the fi eld of 
fetal monitoring. Routine use of external version has been 
observed to reduce the rate of cesarean delivery by about two 
thirds. Therefore this procedure must become a routine part 
of obstetric practice. 
 Some clinicians are against the use of ECV due to the 
assumption that an external version converts only those 
fetuses to vertex that would have converted spontaneously 
anyway. Review of literature shows that the efficacy of 
external cephalic version varies between 48% to 77%, with 
an average of 62%. Use of ECV is associated with minimal 
risks, including complications like umbilical cord entangle-
ment, abruption placenta, preterm labor, premature rupture 
of the membranes (PROM), transient fetal heart changes and 
severe maternal discomfort. 

Timing for ECV
It is preferable to wait until term (37 completed weeks of 
gestation) before external version is attempted because of 
an increased success rate and avoidance of preterm delivery 
if complications arise. If external version is performed in 
preterm gestations, the success rate is believed to be 80%. 
However, small sized fetuses with preterm gestation may 
undergo spontaneous reversion back to breech presentation 
in about 16 % cases. A small preterm fetus has more room to 
be turned and therefore, can revert on its own. When ECV 
is performed at term, though the success rate falls to 63 %, 
the reversion rate improves to 6% to 7%. This is so the larger 
fetus has less freedom of movement and is therefore is less 
likely to revert back to breech presentation. The most impor-
tant reason to wait until the fetus is at term is to avoid iat-
rogenic prematurity in case emergency delivery is required. 
This can happen if an attempt at external version results in 
complications like active labor, ruptured membranes, fetal 
compromise, etc. ECV should not be performed in the women 
having contraindications mentioned in table 2.1.

Prerequisites for ECV
Before the performance of ECV, the following prerequisites 
should be fulfi lled:
• The place where ECV is being performed should have 

all facilities available for cesarean section or emergency 
breech vaginal delivery, in case it is required. There is 

Fig. 2.4: Ultrasound examination showing breech gestation
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Flow chart  2.1: Management options for breech presentation

always a possibility for emergency cesarean section dur-
ing the procedure in case there is a decline in fetal heart 
rate. 

• Blood grouping and cross matching should be done in 
case an emergency cesarean section is required. In case 
the mother is Rh negative, administration of 50 μg of 

anti-D immuno globulin is required after the procedure in 
order to prevent the risk of isoimmunization.

• Anesthetists must be informed well in advance. 
• Maternal intravenous access must be established. 
• The patient should have nothing by mouth for at least 8 

hours prior to the procedure.
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• An ultrasound examination must be performed to confi rm 
breech, check the rate of fetal growth, amniotic fl uid vol-
ume and rule out anomalies associated with breech.

• A non-stress test or a biophysical profi le must be per-
formed prior to ECV to confi rm fetal wellbeing.

• Though ECV can be performed by a clinician single hand-
edly, an assistant is also required.

• Before performing an ECV, a written informed consent 
must be obtained from the mother.

• A tocolytic agent such as terbutaline in a dosage of 0.25 
mg, may be administered subcutane ously. By producing 
uterine relaxation, administration of this drug is supposed 
to help increase the success rate of the procedure. The use 
of oral, parenteral or general anesthesia should be avoided 
due to an increased risk of complications. However ECV 
can be performed under epidural or spinal analgesia. The 
use of these analgesic procedures also helps in eliminating 
maternal pain that may cause bearing down and tensing of 
the abdominal muscles. The main disadvantage of these 
regional analgesic procedures is that the lack of mater-
nal pain could potentially result in excessive force being 
applied to the fetus without the knowledge of the operator. 

• Whether the process has been successful or has failed, a 
non-stress test and ultrasound examination must be per-
formed after each attempt of ECV and after the end of 
the procedure in order to rule out fetal bradycardia and to 
confi rm successful version. 

Procedure
• The patient is placed in a supine or slight Trendelenburg 

position to facilitate disengagement/mobility of the 
breech. 

• Ultrasonic gel is applied liberally over the abdomen in 
order to decrease friction and to reduce the chances of an 
over-vigorous manipulation. External version can be per-
formed by an clinician experienced in the procedure along 
with his/her assistant.

• Initially, the degree of engagement of the presenting part 
should be determined and gentle disengagement of the 
presenting part is performed if possible. 

• While performing the ECV, the clinician helps in gently 
manipulating the fetal head toward the pelvis while the 
breech is brought up cephalad towards the fundus. Two 
types of manipulation of fetal head can be performed: A 
forward roll or a backward roll. The clinician must attempt 
a forward roll fi rst and then a backward roll, if the ini-
tial attempt is unsuccessful. Though it does not matter in 
which direction the fetus is fl ipped, most physicians tend 
to start with a forward roll. 

• The forward roll (fi gure 2.5) is usually helpful if the spine 
and head are on opposite sides of the maternal midline.

• If the spine and head of the fetus are on the same side of 
the maternal midline, then the back fl ip may be attempted 
(fi gures 2.6A to C). If the forward roll is unsuccessful, a 

Table 2.1: Contraindications for ECV

Absolute contraindications Relative contraindications

Multiple gestations with Amniotic fl uid abnormalities 
a breech presenting fetus (Polyhydramnios or
 oligohydramnios)
Herpes simplex virus Evidence of uteroplacental
infection insuffi ciency (IUGR, 
 preeclampsia, etc)
Placenta previa Uterine malformation and
 fetal anomalies
Non-reassuring fetal heart Maternal cardiac disease
rate tracing
Premature rupture of membranes 
Signifi cant third trimester bleeding
(placenta previa) 
Women with a uterine scar
or abnormality

Fig. 2.5: ECV through forward roll



Section 1  Normal and Abnormal Presentations

42

2
Figs 2.6A to C: ECV through back fl ip

second attempt is usually made in the opposite direction. 
Use of an acoustic stimulator has been described by some 
researchers to help change the position of the fetal spine 
from midline to lateral, thereby improving the chances 
of success. However the advantages of the routine use 
of acoustic stimulation in the clinical practice has not yet 
been proven.

• While doing the ECV, the fetus should be moved gently 
rather than using forceful movements. 

• If unsuccessful, the version can be reattempted at a later 
time. The procedure should only be performed in a facility 
equipped for emergency cesarean section. 

• No consensus has been reached regarding how many 
external cephalic version attempts are appropriate at 
one particular time. At a particular time setting, multiple 
attempts can be made making sure that the procedure does 
not become uncomfortable for the patient. Also fetal heart 
rate needs to be assessed after each attempt at external 
cephalic version. 

• If an attempt at ECV proves to be unsuccessful, the prac-
titioner has either the option of sending the patient home 
and adopting an expectant management policy or proceed-
ing with a cesarean delivery. Expectant management also 
involves repeat attempts of ECV at weekly intervals. With 
expectant management there is also a possibility that the 
fetus would undergo spontaneous reversion into cephalic 
position.

Complications  of external cephalic version
Though external cephalic version is largely a safe procedure, 
it can have some complications, including the following:
• Premature onset of labor
• Premature rupture of the membranes

• A small amount of feto-maternal hemorrhage. This is 
especially dangerous in cases of Rh negative pregnancies 
as it can result in the development of Rh isoimmunization. 

• Fetal distress leading to an emergency cesarean delivery.
• Failure of version: The baby might turn back to the breech 

position after the external cephalic version is done. ECV 
is associated with high rate of spontaneous reversion 
into breech presentation if performed before 36 weeks of 
gestation.

• Risk of cord entanglement: If fetal bradycardia is detected 
after a successful version, it is recommended that the 
infant be returned to its previous breech presentation with 
the hope of reducing the risk of a tangled cord.

• Transient reduction of the fetal heart rate, probably due to 
vagal response related to head compression with external 
cephalic version.

Indicators of successful ECV
Some of the indicators for successful ECV include the 
following:
• Multiparity: ECV is more likely to be successful in mul-

tiparous women. 
• Nonfrank breech: ECV is more likely to be successful in 

nonfrank breech (complete breech) pregnancies in com-
parison to frank breech pregnancies. This is so as the 
splinting action of the spine in a frank breech gestation is 
likely to prevent movement of the fetus.

• Unengaged breech: Fetus in breech presentation which 
has engaged is less likely to undergo version in compari-
son to the unengaged fetus in breech presentation.

• Adequate liquor: Presence of reduced (oligohydramnios) 
or excessive liquor (hydramnios) is likely to interfere with 
successful version.

A B C
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• Fetal acoustic stimulation and transabdominal amnioin-
fusion of saline: Role of fetal acoustic stimulation and 
transabdominal amnioinfusion of saline in improving the 
success rate of ECV has yet not been proven. 

External version score
The external version score (table 2.2) helps in predicting the 
success rate of ECV. Five factors (parity, placental location, 
dilatation, station and estimated fetal weight) are used for 
calculating this score. A higher version score (greater than or 
equal to four) is associated with increased likelihood of suc-
cessful breech version. 
 The type of breech (frank, complete or footling) is not a 
factor in determining eligibility for ECV. ECV has also been 
found to be safe in those who have a history of cesarean birth 
in the past and are the candidates for vaginal birth after cesar-
ean delivery (VBAC). External version has been used suc-
cessfully in VBAC candidates without any increase in the 
incidence of adverse effects including uterine rupture. 

Areas of controversy regarding ECV
Presently it is yet not clear whether ECV should be per-
formed on a woman in active labor or a woman with a previ-
ous history of uterine incisions. Though use of ECV is largely 
considered to be safe in women with a previous history of 
cesarean section, the present evidence is scant. Further stud-
ies are required to evaluate the safety and effi cacy of ECV at 
the time of active labor and on women with a previous history 
of uterine incision. Also, it is yet not clear whether tocolysis 
should be used routinely or selectively at the time of ECV.

MANAGEMENT DURING LABOR

Mode of Delivery
There are two choices regarding mode of delivery for 
patients with breech presentation: Breech vaginal delivery 
(also known as trial of breech) or an elective cesarean sec-
tion. There has been much controversy regarding choosing 
the best option for delivery. Parents must be informed about 
potential risks and benefi ts to the mother and neonate for 

both vaginal breech delivery and cesarean delivery. Presently 
the trend for term breech presentation is elective cesarean 
section. With increase in the rates of cesarean sections for 
breech presentation, vaginal breech deliveries are being per-
formed at a much lower rate. The breech scoring system by 
Zatuchni and Andros (table 2.3) can be also used for decid-
ing whether to perform a vaginal or an abdominal delivery. 
If the women has a score of 3 or less in this scoring system, 
it means that she should probably be delivered by a cesarean 
section, which would be associated with a lower degree of 
fetal morbidity and mortality in comparison to vaginal deliv-
ery. Higher scores, although not guarantying a safe vaginal 
delivery, suggest that a trial of labor with close monitoring 
can be considered. 

Elective Cesarean Section
Vaginal breech deliveries had been routinely used in the past. 
The question regarding the use of vaginal route or abdominal 
route for delivery of the fetuses in breech presentation has 
been associated with much controversy. This controversy was 
particularly fl ared up after the declaration of the results of “the 
term breech trial” in 2000. The results of this trial showed that 
perinatal mortality and morbidity was signifi cantly lower for 
women with breech presentation undergoing planned cesar-
ean delivery in comparison to those having planned vaginal 
delivery. In breech presentation, sudden delivery of fetal head 
can cause excessive pressure on the aftercoming head of the 
breech resulting in a high risk for tentorial tears and intra-
cranial hemorrhage in comparison to the fetuses in cephalic 
presentation. However, no signifi cant difference in rates of 
maternal mortality or morbidity was observed between the 

Table 2.2: The external version score

 0 1 2

Parity 0 1 ≥2
Dilatation ≥3 cm 1 – 2 cm 0 cm
Estimated <2500 grams 2500–3500 grams > 3500 grams
fetal weight
Placenta Anterior Posterior Fundal/lateral
Station ≥ –1 – 2 ≥ – 3

Table 2.3: Zatuchni and Andros score

Parameter  0 point  1 point  2 points

Parity  Primigravida Multigravida 
Gestational  39 weeks or 38 weeks 37 weeks
age more  
Estimated > 8 pounds 7–8 pounds <7 pounds
fetal weight (3690 grams) (3176–3690 (<3176 grams)
  grams)
Previous None One Two or more
breech >
2500 grams
Cervical  2 cm or less 3 cm  4 cm or more
dilatation on
admission by
vaginal
examination
Station at the –3 or higher – 2 –1 or lower
time of
admission
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two methods in this “term breech trial”. After the declaration 
of these results, it was proposed that all breech presentations 
should be delivered abdominally to reduce the rates of peri-
natal morbidity and mortality. In the United States, the stan-
dard recommendation is to deliver breech babies by cesarean 
section. Proponents of “elective cesarean section” support 
cesarean section because of the concern for birth asphyxia 
and possibility of an unexpected arrest of fetal parts at the 
time of vaginal delivery. Increased risk of medicolegal liti-
gations is another factor associated with the rising incidence 
of elective breech cesarean deliveries. Thus, the management 
of term breech fetus has largely shifted from routine vaginal 
breech delivery to elective cesarean delivery for all. In the 
developing part of the world, it may sometimes not be pos-
sible to resort to cesarean delivery in every case of breech 
presentation. Vaginal breech delivery may become unavoid-
able in certain situations e.g. gravidas presenting in advanced 
labor with a term breech and imminent delivery or in case of 
a non-vertex second twin. Some of the absolute indications 
for cesarean section in cases of breech presentation are enu-
merated in table 2.4. 
 The proponents of the breech vaginal delivery argue that 
intrapartum, perinatal and neonatal risks associated with 
breech vaginal delivery have been overstated in several trials. 
The results of “the term breech trial” are now being consid-
ered to be deeply fl awed. The study is thought to be suffer-
ing from selection bias as the women had not been allocated 
randomly to the different modes of delivery. There was lack 
of assurance that the clinician is trained in the skills of breech 
vaginal delivery, lack of comments regarding intrapartum 
management, etc. Furthermore, the trial may have included 
pregnancies which would not usually be considered for a trial 
of labor, e.g. footling breeches.
 Also it has been argued that the same maneuvers are 
being used for the delivery of after coming head of the breech 
in cesarean delivery as in vaginal breech delivery, including 
the maneuvers like the Pinard’s maneuver, maneuvers for 

delivering the shoulders and arms, the Mauriceau Smellie 
Veit maneuver, etc. Thus the risk rate for perinatal and neona-
tal injuries should be similar in both the cases. 
 A possibility of entrapment of head can still occur during 
cesarean delivery as the uterus contracts after delivery of the 
body up to the level of shoulders. The chances of head entrap-
ment are higher with preterm breeches, especially when a 
low transverse uterine incision is used at the time of cesar-
ean section. Due to this, some practitioners have routinely 
started performing low vertical uterine incisions for preterm 
breeches prior to 32 weeks’ gestation to avoid head entrap-
ment. Low vertical incisions may require extension up to 
the corpus, thereby mandating the requirement for cesarean 
delivery for all future deliveries.
 Certain precautions which a clinician can take to prevent 
head entrapment include the following:
• At the time of cesarean delivery, the physician must try 

to keep the membranes intact as long as possible. He/she 
should move quickly once the breech has been extracted 
in order to deliver the after coming head before the uterus 
begins to contract. The clinician should make sure that not 
more than four minutes elapse from the time of uterine 
incision to the delivery of fetal head. 

• The transverse uterine incision can be extended vertically 
upward (T-shaped incision) or laterally while curving 
upwards (J-shaped incision) if any diffi culty occurs with 
delivery of the fetal head. 

• A short acting dose of nitroglycerin can be used to relax 
the uterus and cervix in order to facilitate delivery.

Trial of Breech (Vaginal Breech Delivery) 
The major difference between the breech vaginal delivery 
and normal vaginal delivery in cephalic presentation is based 
on the fact that in cephalic presentation, the head which is 
the largest and least compressible structure of the fetus is 
delivered fi rst followed by the rest of the body. Once the head 
has delivered in cases of cephalic presentation, the rest of 
the body follows without much diffi culty. On the other hand 
in breech presentation, the buttocks which are compressible 
structures are delivered fi rst followed by the head. This can 
result in the entrapment of fetal head. The criteria for defi n-
ing entrapment of fetal head are described in table 2.5. The 
maximum danger for entrapment of fetal head is case of foo-
tling presentation. In these cases the fetal leg and foot can 
deliver through partially dilated cervix followed by entrap-
ment of fetal head. Also breech presentation is a slow dilator 
of cervix. Due to an irregular-fi tting presenting fetal part, the 
risk of PROM and cord prolapse is increased. Therefore with 
breech vaginal delivery anytime during the course of vaginal 

Table 2.4: Indications for cesarean section 

Cephalopelvic disproportion
Placenta previa
Estimated fetal weight > 4 kg
Hyperextension of fetal head
Footling breech (danger of entrapment of head in an incompletely 
dilated cervix)
Severe IUGR
Clinician not competent with the technique of breech vaginal 
delivery
A viable preterm fetus in active labor
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delivery, a situation may arise when the clinician might have 
to resort to cesarean section for fetal or maternal sake. Thus 
the vaginal breech birth should take place in a hospital with 
facilities for emergency cesarean section. Vaginal breech 
delivery may become unavoidable in situations like gravidas 
presenting in advanced labor with a term breech, delivery 
appearing imminent, a nonvertex second twin, etc. Criteria 
which need to be kept in mind before deciding trial of breech 
are described in table 2.6.
 While in cephalic presentation, the head delivers gradu-
ally after undergoing molding, in breech presentation the fetal 
head delivers suddenly. As a result, sudden excessive pres-
sure on the aftercoming head of the breech is associated with 
a high risk of tentorial tears and intracranial hemorrhage in 
comparison to the fetuses in cephalic presentation. 

Mechanism of breech vaginal delivery
The breech most commonly presents in left sacroanterior 
position, which causes the bitrochanteric diameter of the but-
tocks (9.5 cm) to enter through the pelvic inlet in the right 
oblique diameter of the pelvic brim (fi gure 2.7A). Once the 
bitrochanteric diameter has passed through the oblique diam-
eter of pelvis, engagement is said to occur (fi gure 2.7B). With 
full dilatation of the cervix, the buttocks descend deeply into 
the pelvis. The descent of remaining fetal parts is however 
slow. 
 When the buttocks reach the pelvic fl oor, the anterior 
hip which reaches the pelvic fl oor fi rst, internally rotates 

through 45° so that the bitrochanteric diameter lies in the 
anteroposterior diameter of the pelvic outlet.
 With continuing fetal descend, the anterior buttock 
appears at the vulva. With further uterine contractions the 
buttocks distend the vaginal outlet. There is delivery of ante-
rior hip followed by that of posterior hip by lateral fl exion. 
The anterior hip slips out under the pubic symphysis followed 
by the lower limbs and feet (fi gure 2.7C).
 Following the delivery of buttocks and legs, sacrum 
rotates by 45° in the direction opposite to the internal rota-
tion, resulting in the external rotation of the breech. This 
causes the back to turn anteriorly (fi gure 2.7D). With con-
tinuing descend, the bisacromial diameter (12 cm) of the 
shoulders engages in right oblique diameter of the pelvis and 
descent continues (fi gure 2.7E). On touching the pelvic fl oor, 
the anterior shoulders undergo internal rotation by 45° so that 
the bisacromial diameter lies in the anteroposterior diameter 
of the outlet. Simultaneously, the buttocks and sacrum exter-
nally rotate anteriorly through 45°. 
 As the anterior shoulder impinges under the pubic sym-
physis, the posterior shoulders and arm are born over the 
perineum followed by the delivery of anterior shoulder. 
Following the delivery, anterior shoulders undergo restitu-
tion through 45° and assume a right oblique position. At the 
same time the neck undergoes a torsion of 45°. As a result the 
engaging diameter of the head (suboccipitofrontal diameter, 
10.5 cm) or suboccipitobregmatic diameter engages in the left 
oblique diameter of the pelvis (fi gure 2.7F). Descent into the 
pelvis occurs with fl exion of the fetal head. The fl exion of 
fetal head is often maintained by uterine contractions aided 
by suprapubic pressure applied by the delivery assistant at the 
time of delivery. When the head reaches the pelvic fl oor, it 
undergoes internal rotation by 45° so that the saggital sutures 
lie in the A-P diameter of the pelvis, with the occiput present 
anteriorly and brow in the hollow of the sacrum. As the nape 
of the neck impinges against the pubic symphysis, the chin, 
mouth, nose, forehead, bregma and occiput are born over the 
perineum by fl exion. 

Types of breech vaginal delivery
Three types of vaginal breech deliveries are described:
• Spontaneous breech delivery: No traction or manipulation 

of the infant by the clinician is done. The fetus delivers 
spontaneously on its own. This occurs predominantly in 
very preterm deliveries. 

• Assisted breech delivery: This is the most common mode 
of vaginal breech delivery. In this method a “no-touch 
technique” is adopted in which the infant is allowed to 
spontaneously deliver up to the umbilicus, and then 

Table 2.5: Criteria for describing entrapment
of fetal head

More than 90 seconds have elapsed between delivery of fetal 
head and the body
Need for additional or unusual maneuvers to effect the delivery 
of fetal head
In case of cesarean section, more than four minutes have elapsed 
from the time of uterine incision to the delivery of fetal head 

Table 2.6: Criteria for deciding trial of breech

37 completed weeks of gestation
Frank or complete breech
Estimated fetal weight between 1.5–3.5 kg
Well-fl exed fetal head
No feto-pelvic disproportion
No contraindication for labor or vaginal birth
No obstetric indication for cesarean section
No IUGR
Informed consent given by the patient 
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Figs 2.7A to F: Steps of breech vaginal delivery
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certain maneuvers are initiated by the obsterician to aid in 
the delivery of the remainder of the body, arms, and head. 

• Total breech extraction: In this method, the fetal feet are 
grasped, and the entire fetus is extracted by the clinician. 
Total breech extraction should be used only for a nonce-
phalic second twin (see chapter 5); it should not be used 
for singleton fetuses because the cervix may not be ade-
quately dilated to allow passage of the fetal head. 

Intrapartum care for patients undergoing breech 
vaginal delivery

• Informed consent must be taken from the patient after 
explaining that the trial of breech can fail in 20% cases, 
thereby requiring a cesarean section.

• At the time of labor, the risk factors for presence of breech 
presentation should be reviewed again (presence of pla-
centa praevia, twins, etc) and a complete abdominal and 
vaginal examination needs to be carried out. 

• Since both the mother and the fetus are at an increased risk 
during the course of breech vaginal delivery, increased 
maternal and fetal surveillance is required in patients 
undergoing breech vaginal delivery in comparison to 
those fetuses with cephalic presentation. Close monitor-
ing of maternal vital conditions and uterine contractions 
and fetal heart rate needs to be done.

• Maternal intravenous line must be set up as the mother may 
require emergency induction of anesthesia at any time.

• Women should be advised to remain in bed to avoid the 
risk of PROM and risk of cord prolapse. The fetal mem-
branes must be left intact as long as possible; they must 
not be ruptured artifi cially, but allowed to rupture on their 
own in order to prevent the hazard of overt cord prolapse. 
In case the bag of membranes ruptures spontaneously, a 
per vaginal examination must be performed immediately 
to rule out cord prolapse. 

• Active management of labor preferably using a partogram 
needs to be done.

• Close surveillance of FHR can be done using internal and 
external cardiotocographic techniques. In case electronic 
fetal monitoring facilities are not available, the fetal heart 
rate must be monitored using intermittent auscultation 
every fi fteen minutes during fi rst stage of labor and after 
every contraction during second stage of labor.

• Following rupture of membranes, a vaginal examina-
tion needs to be performed to rule out cord prolapse. It is 
advisable to do continuous fetal heart rate recording for 
fi ve-ten minutes following rupture of membranes to rule 
out occult cord prolapse.

• Breech presentation should be confi rmed by an ultrasound 
examination in the labor ward.

• Use of oxytocin induction and augmentation for breech 
presentation is controversial. Many clinicians fear that 
forceful uterine contractions induced by oxytocin could 
result in an incompletely dilated cervix and an entrapped 
head.

• An anesthesiologist and pediatrician should be present for all 
vaginal breech deliveries. A pediatrician is needed because 
of the higher prevalence of neonatal depression and the 
increased risk for unrecognized fetal anomalies. An anes-
thesiologist may be needed if intrapartum complications
develop and the patient requires general anesthesia. 

• Labor must be preferably monitored using cardiotoco-
graphic examination. 

• Mother should be in dorsal lithotomy position for breech 
vaginal delivery. 

• Lumbar epidural analgesia must be used to provide pain 
relief and to prevent voluntary bearing down efforts prior 
to complete dilatation of cervix. This would help to pre-
vent the slipping of breech through a partially dilated cer-
vix with the arrest of after coming head of the breech.

• Routine episiotomy for every breech vaginal delivery is 
not required. However if the clinician feels that the birth 
passage is too small, he/she must use their own discretion 
in giving an episotomy. 

• In case of breech footling presentation, if the fetal feet 
prolapse through the vagina, treat expectantly as long as 
the fetal heart rate is stable to allow the cervix to com-
pletely dilate around the breech.

• Delivery should be conducted in the operation theater 
by “assisted breech vaginal delivery” and an anesthetist 
stand-by.

Prerequisites for a vaginal delivery
Vaginal delivery should be undertaken if the conditions 
mentioned in tables 2.7 and 2.8 are fulfi lled. Trial of vaginal 
breech delivery however continues to be offered to women 
who fulfill the criteria mentioned in tables below. These 
women should be explained about the benefits and risks 
of both breech vaginal delivery and cesarean section and 
allowed to choose between the two. The decision for breech 
vaginal delivery or cesarean section is made based on the 

Table 2.7: Prerequisites for breech vaginal delivery

Facilities for cesarean section are available
Anesthetist, OT staff and pediatrician have been informed
Facilities are available for continuous monitoring of fetal heart rate
Adequate facilities for ultrasonography
Clinician and other health care staff, well versed in the technique of 
vaginal breech delivery and facilities for safe emergency cesarean 
delivery are available
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type of breech, degree of fl exion of fetal head, fetal size, size 
of maternal pelvis etc. 

Steps for breech vaginal delivery
• Once the buttocks have entered the vagina and the cervix 

is fully dilated, the woman must be advised to bear down 
with the contractions. 

• Episiotomy may be performed, if the perineum appears 
very tight. 

• A “no touch policy” by the clinician must be adopted until 
the buttocks and lower back deliver till the level of umbi-
licus. At this point the baby’s shoulder blades can be seen. 

• Sometimes the clinician may have to make use of 
maneuvers like Pinard maneuver and groin traction 
(will be described later), if the legs have not delivered 
spontaneously.

• The clinician should be extremely careful and gently hold 
the baby by wrapping it in a clean cloth in such a way that 
the baby’s trunk is present anteriorly. The baby must be 
held by the hips and not by the fl anks or abdomen as this 
may cause kidney or liver damage. At no point, must the 
clinician try to pull the baby out, rather the patient must be 
encouraged to push down.

• In order to avoid compression on the umbilical cord, 
it should be moved to one side, preferably in the sacral 
bay. 

• The clinician must wait for the arms to deliver spontane-
ously. If arms are felt on chest, the clinician must allow the 
arms to disengage spontaneously one by one. Assistance 
should be provided only if necessary. After spontaneous 
delivery of the fi rst arm, the buttocks must be lifted tow-
ards the mother’s abdomen to enable the second arm to 
deliver spontaneously. If the arm does not spontaneously 
deliver, place one or two fi ngers in the elbow and bend the 
arm, bringing the hand down over the baby’s face. 

• If the arms still do not deliver, the clinician must reach into 
the vagina to determine their position. If they are fl exed in 
front of the chest, gentle pressure must be applied to the 

crook of the elbow to straighten the arm and aid delivery. 
The same maneuver must be repeated with the other arm. 

• The clinician needs to be aware that there are other maneu-
vers to deliver the arms and shoulders if needed, includ-
ing Lovest’s maneuver to deliver the anterior shoulder and 
delivery of the posterior shoulders in case the Lovset’s 
maneuver fails. 

• If arms are stretched above the head or folded around the 
neck, the clinician must use a maneuver called Lovset’s 
maneuver (described later).

• Once the shoulders are delivered, the baby’s body with the 
face down must be supported on the clinician’s forearm. 
The clinician must be careful not to compress the umbili-
cal cord between the infant’s body and their arm. 

• One of the following maneuvers can be used for delivery 
of after coming head of the fetus:

Burns Marshall technique
Following the delivery of shoulders and both the arms, the 
baby must be let to hang unsupported from the mother’s 
vulva. This would help in encouraging fl exion of fetal head 
(fi gure 2.8A). The nursing staff must be further advised to 
apply suprapubic pressure in downwards and backward direc-
tion, in order to encourage further fl exion of the baby’s head. 
As the nape of baby’s neck appears, efforts must be made 
by the clinician to deliver the baby’s head by grasping the 
fetal ankles with the fi nger of right hand between the two. 
Then the trunk is swung up forming a wide arc of the circle, 
while maintaining continuous traction when doing this (fi gure 
2.8B). The left hand is used to provide pelvic support and to 
clear the perineum off successively from the baby’s face and 
brow as the baby’s head emerges out. 

Mauriceau Smellie Veit maneuver 
This is another commonly used maneuver for the delivery of 
after coming fetal head and is named after the three clinicians 
who had described the method of using this grip. This maneu-
ver comprises of the following steps:
• The baby is placed face down with the length of its body 

over the supinated left forearm and hand of the clinician. 
• The clinician must then place the fi rst (index) and second 

fi nger (middle fi nger) of this hand on the baby’s cheek-
bones and the thumb over the baby’s chin. This helps in 
facilitating fl exion of the fetal head. In the method origi-
nally described by Mauriceau, Smellie and viet, the index 
fi nger of the left hand was placed inside the baby’s mouth. 
This is no longer advocated as placing a fi nger inside the 
infant’s mouth is supposed to stimulate the vagal refl ex. 
An assistant may provide suprapubic pressure to help the 
baby’s head remain fl exed. 

Table 2.8: Indications for breech vaginal delivery 

Estimated fetal weight from 2,000 to 4,000 g (4 lb, 6 oz to 8 lb, 
13 oz)
Frank or complete breech presentation
Flexed fetal head, i.e., an extension angle of less than 90°
No major fetal anomalies or placenta previa on ultrasound 
No obstetric contraindication for breech vaginal delivery (e.g. 
CPD, placenta previa, etc)
Delivery is imminent
Presence of severe fetal anomaly or fetal death
Mother’s preference for vaginal birth
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• The right hand of the clinician is used for grasping the 
baby’s shoulders. The little fi nger and the ring fi nger of 
the clinician’s right hand is placed over the baby’s right 
shoulder, the index fi nger over the baby’s left shoulder 
and the middle fi nger over the baby’s suboccipital region 
(fi gure 2.9). With the fi ngers of right hand in this position, 
the baby’s head is fl exed towards the chest. At the same 
time left hand is used for applying downward pressure on 
the jaw to bring the baby’s head down until the hairline is 
visible. 

• Thereafter the baby’s trunk is carried in upwards and 
forward direction towards the maternal abdomen, till the 
baby’s mouth, nose and brow and lastly the vertex and 
occiput have been released. 

Delivery of aftercoming head using forceps
Nowadays forceps are commonly used to deliver the after 
coming head of the breech. Use of forceps helps in better 
maintenance of fl exion of fetal head and helps in transmitting 
the force to the fetal head rather than the neck. This helps 
in reducing the risk of fetal injuries. Prerequisites for appli-
cation of forceps are enumerated in table 2.9. For delivery 
of fetal head using forceps, the following steps are required 
(fi gure 2.10): 
• Ordinary forceps or Piper’s forceps (specially designed 

forceps with absent pelvic curve) can be used. 
• While the clinician is applying forceps, the baby’s body 

must be wrapped in a cloth or towel and held on one side 
by the assistant. 

• Left blade of the forceps is applied fi rst followed by the 
right blade and the handles are locked. 

• The forceps are used for both fl exing and delivering the 
baby’s head. 

• The head must be delivered slowly over one minute in 
order to avoid sudden compression or decompression 
of fetal head, which may be a cause for intracranial 
hemorrhage. 

Figs 2.8A and B: Burns Marshall technique

A B

Fig. 2.9: Mauriceau Smellie Veit maneuver 

Fig. 2.10: Delivery of aftercoming head of the breech using 
forceps

Table 2.9: Prerequisites for application of forceps 

Written or verbal consent to be taken from the patient
Bladder should be catheterized
Cervix should be fully dilated
Head should be in the pelvic cavity
No cephalopelvic disproportion



Section 1  Normal and Abnormal Presentations

50

2

Lovset’s maneuver 
If the baby’s arms are stretched above the head or folded 
behind the neck (nuchal displacement), the maneuver called 
Lovset’s maneuver is used for delivery of fetal arms. This 
maneuver is based on the principle that due to the curved 
shape of the birth canal when the anterior shoulder is above 
the pubis symphysis, the posterior shoulder would be below 
the level of pubic symphysis. The maneuver should be initi-
ated only when the fetal scapula becomes visible underneath 
the pubic arch and includes the following steps (fi gure 2.11):

Fig. 2.11: Lovset’s maneuver 

• First the baby is lifted slightly to cause lateral fl exion of 
the trunk.

• Then the baby which is held by pelvi-femoral grip is 
turned by half a circle, keeping the back uppermost. 
Simultaneously downward traction is applied, so that the 
arm that was initially posterior and below the level of 
pubic symphysis now becomes anterior and can be deliv-
ered under the pubic arch. 

• Delivery of the arm can be assisted by placing one or two 
fi ngers on the upper part of the arm. Then the arm is grad-
ually drawn down over the chest as the elbow is fl exed, 
with the hand sweeping over the face. 

• In order to deliver the second arm, the baby is again turned 
by 180° in the reverse direction, keeping the back upper-
most and applying downward traction and then delivering 
the second arm in the same way under the pubic arch as 
the fi rst arm was delivered. 

Delivery of the posterior shoulder
If the clinician is unable to turn the baby’s body to deliver the 
arm that is anterior fi rst, through Loveset’s maneuver, then 
the clinician can deliver the shoulder that is posterior, fi rst 
(fi gure 2.12). Delivery of the posterior shoulder involves the 
following steps: 
• The clinician must hold and lift the baby up by the ankles. 

At the same time the baby’s chest must be moved towards 
the woman’s inner thighs. The clinician must then hook 
the baby shoulder with fi ngers of his/her hand. This would 
help in delivering the shoulder that is posterior, followed 
by the delivery of arm and hand. 

Fig. 2.12: Delivery of the shoulder that is posterior 
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• Then the baby’s back should be lowered down, still hold-
ing it by ankles. This helps in the delivery of anterior 
shoulder followed by the arm and hand. 

Groin traction 
If the buttocks and hip do not deliver by themselves, the cli-
nician can make use of simple maneuvers including groin 
traction or Pinard’s maneuver to deliver the legs. Groin trac-
tion could be of two types: Single or double groin traction. In 
single groin traction, the index fi gure of one hand is hooked 
in the groin fold and traction is exerted towards the fetal trunk 
rather than towards the fetal femur, in accordance with the 
uterine contractions. In double groin traction, the index fi n-
gers of both the hands are hooked in the groin folds and then 
traction is applied (fi gure 2.13). 

Pinard’s maneuver
In this maneuver pressure is exerted against the inner aspect 
of the knee (popliteal fossa), with help of the middle and 
index fi ngers of the clinician (fi gure 2.14A). As the pressure 
is applied, the knee gets fl exed and abducted. This causes the 
lower leg to move downwards, which is then swept medially 
and gently pulled out of the vagina (fi gures 2.14B and C). 

Post-Delivery Care 
• The baby’s mouth and nose must be suctioned
• The cord must be clamped and cut.
• Active management of the third stage of labor needs to be 

done.
• The cervix and vagina must be carefully examined for 

presence of any tears and the episiotomy must be repaired.

 Fig. 2.13: Application of groin traction

Figs 2.14A to C: Pinard’s maneuver

A

B

C
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 Complications

FETAL COMPLICATIONS

Low APGAR Scores

Low APGAR scores, especially at 1 minute are more common 
with vaginal breech deliveries and could be related to birth 
asphyxia. Increased risk of birth asphyxia in cases of breech 
vaginal delivery could be due to the following causes:
• Cord compression
• Cord prolapse
• Premature attempts by the baby to breathe while the head 

is still inside the uterine cavity
• Delay in the delivery of the head often due to head 

entrapment

Fetal Head Entrapment
Fetal head entrapment may result from an incompletely 
dilated cervix and head that lacks time to mold to the maternal 
pelvis. This occurs in 0% to 8.5% of vaginal breech deliver-
ies. This percentage is higher with preterm fetuses (<32 wk), 
when the head is larger in comparison to the rest of the body. 
Dührssen incisions i.e., 1-3 cm deep cervical incisions made 
through several portions of the cervical canal to facilitate 
delivery of the fetal head) may be necessary to relieve cer-
vical entrapment (fi gure 2.15). However, severe hemorrhage 
and extension can occur into the lower segment of the uterus. 
Therefore the operator must be equipped to deal with this 
complication. 

Preterm Birth
Preterm birth (< 28 weeks) commonly occurs.

Neonatal Trauma
Neonatal trauma including brachial plexus injuries, hemato-
mas, fractures, viscereal injuries, etc can occur in about 25% 
of cases. Risks of fetal injuries may be reduced by avoiding 
rapid extraction of the infant during delivery of the body. 
Cervical spine injury is predominantly observed when the 
fetus has a hyperextended head prior to delivery. Successive 
compression and decompression of unmolded after coming 
head of the breech and increased risk of head entrapment can 
result in intracranial hemorrhage and tentorial tears. 

Cord Prolapse
Cord prolapse is a condition associated with abnormal decent 
of the umbilical cord before the descent of the fetal present-
ing part (fi gure 2.16). The cord could be lying by the side of 
the fetal presenting part or it could have slipped down below 

the present part. In extreme cases the cord could be lying 
totally outside the vagina. Cord prolapse occurs in 7.5% of 
all breeches (table 2.10). This incidence varies with the type 
of breech: 0 to 2% with frank breech, 5% with complete 
breech and 10 to 15% with footling breech. Cord prolapse 
occurs twice as often in multiparas (6%) than in primigravi-
das (3%). Management for cord prolapse is described in 
fl ow chart 2.2.

Fig. 2.15: Dührssen incision

Fig. 2.16: Cord prolapse

Table 2.10: Incidence of cord prolapse with breech
presentation

Type of breech presentation Incidence of cord prolapse

Frank breech 0.5%
Complete breech 5%
Footling breech 15%
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Flow chart 2.2: Management of cord prolapse

MATERNAL COMPLICATIONS
• Increased rate of maternal morbidity and mortality due to 

increased incidence of operative delivery.
• Traumatic injuries to the genital tract.

 Important Questions and Answers
Q.1. What information should be given to woman in the 
above mentioned case study regarding mode of delivery?
Ans. The woman should be informed about both the maternal 
and fetal benefi ts and risks of planned cesarean section versus 
planned vaginal delivery for breech presentation at term. 

This risk needs to be explained for both current and future 
pregnancies. Woman should be informed that planned cesar-
ean section for breech presentation is associated with slight 
increase in rates of maternal complications in comparison 
with planned vaginal birth. On the other hand, breech vaginal 
delivery is associated with increased rates of perinatal and 
neonatal mortality and morbidity in comparison with abdomi-
nal deliveries.

Q.2. What would be the best option for mode of delivery in 
the case presented in the beginning of the chapter? Would 
the management have been any different if the patient had 
been multiparous instead of being primiparous?
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Ans. A cesarean section was performed in the above case. 
This mode of delivery for breech presentation was decided 
after explaining both the patient and her partner about the 
maternal and fetal risks associated with both the modes of 
delivery. In this case the couple was not willing to take any 
chance of risk to the baby. Therefore they opted for a cesar-
ean delivery. Zatuchni and Andros score in this case was less 
than three, therefore the clinician was also in the favor of per-
forming a cesarean section.
 It is commonly believed that primigravidas with breech 
presentation should have a cesarean delivery, although there 
is insuffi cient evidence to support this view. The risk for cord 
prolapse is higher in multiparous women compared with 
primiparous women. This may increase the requirement for 
caserean section in case of multiparous breech pregnancies. 
Breech vaginal delivery could be performed in this case of 
breech presentation if Zatuchni and Andros score calculated 
in this case would have been more than three.
Q.3. What is the place of labor induction in case of breech 
vaginal delivery? Where should vaginal breech birth take 
place?
Ans. There is no place for induction or augmentation of deliv-
ery in case of breech prsentation. Vaginal delivery should 
take place in settings with facilities for emergency cesarean 
section. Emergency cesarean section may be required in the 
event of poor progress in the second stage of labor. Facilities 
for general anesthesia must be available in the event, intra-
uterine manipulation for performance of various maneuvers 
is required.
Q.4. If the second stage of labor is delayed in case of breech 
vaginal delivery, what should be the next step?
Ans. Cesarean section should be considered if there is delay 
in the descent of the breech at any stage in the second stage 
of labor as failure of the presenting part to descend may be a 
sign of relative fetopelvic disproportion. 
Q.5. Should routine episiotomy be performed?
Ans. There is no requirement for a routine episiotomy; episi-
otomy should be performed only when the perineum appears 
too tight and a surgical cut is required to facilitate delivery.
Q.6. How should preterm babies in breech presentation be 
delivered?
Ans. Although most clinicians prefer to use cesarean sec-
tion for the uncomplicated preterm breech deliveries, pres-
ently there is insuffi cient evidence available to justify this 
policy. The available evidence indicates that routine cesar-
ean section for the delivery of preterm breech presenta-
tion is not required. The mode of delivery of the preterm 
breech presentation should be discussed on an individual 
basis with a woman and her partner. The parents should be
informed about the perinatal risks associated with breech 

vaginal delivery. The main problem encountered during pre-
term breech delivery is entrapment of head due to the deliv-
ery of the trunk through an incompletely dilated cervix. Since 
the same maneuvers, which are used for delivery of fetal head 
during breech delivery are used for delivery of fetal head 
during the cesarean section for breech presentation, there 
appears to an equal chance of fetal head entrapment with both 
the modes of delivery.
Q.7. What is breech extraction? Should breech extraction be 
performed routinely?

Ans. Breech extraction involves immediate extraction of 
the fetus by the clinician using the vaginal route. There is 
no place for routine use of total breech extraction in modern 
obstetrics except in cases of noncephalic second twin. The 
procedure is performed as follows:
• The procedure is performed under general anesthesia. The 

cervix must be fully dilated and feto-pelvic disproportion 
must have been ruled out. 

• The bladder must be catheterized. 
• After taking complete aseptic precautions and wearing 

disinfected gloves, clinician inserts a hand into the uter-
ine cavity to grasp the baby’s foot. The foot can also be 
brought down using Pinard’s maneuver, especially in 
cases of frank breech.

• For extracting the breech successfully, it is important that 
the clinician makes no attempt to pull but applies steady, 
gentle traction in downward direction, until the lower 
parts of the scapula become visible below the pubic arch. 

• No attempt should be made at the delivery of shoulders 
and arm until axilla become visible. The same maneuvers 
as described previously must be used for the delivery of 
shoulders, arms and head.
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 Case Study
A 28-year-old primi patient with 36 completed weeks of ges-
tation having fetus with shoulder presentation (diagnosed by 
ultrasound examination at previous antenatal visit) presented 
for a routine antenatal check-up.

 Introduction

Defi nition
Transvere lie is an abnormal fetal presentation in which the 
fetus lies transversely with the shoulders presenting in the 
lower pole of the uterus (fi gures 3.1A and B). In this presen-
tation, long axis of the fetus is perpendicular to the maternal 
spine. As a result, the presenting part becomes the fetal shoul-
der. The denominator is the fetal back. Depending on whether 
the position of the fetal back is anterior, posterior, superior or 
inferior (fi gure 3.2), the following positions are possible:

Dorso-anterior
The commonest position where the fetal back is anterior.

Transverse Lie3
Dorso-posterior
Fetal back is posterior.

Dorso-superior
Fetal back is directed superiorly.

Dorso-inferior
Fetal back is directed inferiorly.
 Depending on the position of the fetal head, the fetal posi-
tion can be described as right or left.

 History

RISK FACTORS
The various maternal and fetal risk factors mentioned below 
need to be elicited in the history.

Maternal Factors
Cephalo-pelvic disproportion, contracted maternal pelvis; 
liquor abnormalities (polyhydraminos, oligohydramnios); 
uterine anomalies (bicornuate, septate); space occupying 

Fig. 3.1: Fetus in transverse lie
A B
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lesions (e.g. fi broids in the lower uterine segment); placental 
abnormalities (placenta praevia, cornuofundal attachment of 
placenta), multiparity (especially grand multiparas); presence 
of pelvic tumor. 

Fetal Factors
Prematurity, twins, hydramnios, intrauterine fetal death, fetal 
anomalies, etc.

 General Physical Examination
No specifi c fi nding was observed on GPE.

 Specifi c Systemic Examination

ABDOMINAL PALPATION
On abdominal palpation, the following findings can be 
elicited:
• Fetal lie is in the horizontal plane with fetal head on one 

side of the midline and podalic pole on the other.
• The abdomen often appears barrel shaped and is 

asymmetrical.
• Funda height is less than the period of amenorrhea.

First Lepold maneuver/fundal grip
No fetal pole (either breech or cephalic) is palpable on the 
fundal grip. 

Second Lepold maneuver/lateral grip
Soft, broad, smooth irregular part suggestive of fetal breech 
is present on one side of the midline, while a smooth hard 
globular part suggestive of the fetal head is present on the 
other side of the midline. The fetal head is usually placed at 
a level lower than the rest of the body and is usually confi ned 
to one iliac fossa. In case of dorso-anterior position, back
may be felt anteriorly in the midline on the lateral grip. In 

case of dorso-posterior position, small irregular knob like 
structures suggestive of the fetal limbs are felt anteriorly in 
the midline while performing lateral grip.

Lepold third maneuver
Pelvic grip appears to be empty during the time of pregnancy. 
It may be occupied by the shoulder at the time of labor.

Fetal heart auscultation
Fetal heart rate is easily heard much below the umbilicus in 
dorso-anterior position. On the other hand in dorso-posterior 
position, the fetal heart may be located at a much higher level 
and is often above the umbilicus.

VAGINAL EXAMINATION

On vaginal examination during the antenatal period, the 
pelvis appears to be empty. Even if something is felt on vagi-
nal examination, no defi nite fetal part may be identifi ed.
 At the time of labor, on vaginal examination, fetal shoul-
der including scapula, clavicle, humerus and grid iron feel 
of fetal ribs can be palpated (fi gures 3.3 and 3.4). Due to ill-
fi tting fetal part, an elongated bag of membranes may be felt 
on vaginal examination. If the membranes have ruptured, the 
fetal shoulder can be identifi ed by feeling the acromion pro-
cess, the scapula, clavicle, axilla, ribs and intercostal spaces. 
Ribs and intercostal spaces upon palpation give feeling of 
grid iron. If the arm prolapse has occurred, the fetal arm 
might be observed lying outside the vagina.

Fig. 3.2: Different positions of transverse lie

Fig. 3.3: Fetal shoulder presentation
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 Management
Management comprising of investigations and definitive 
obstetric management is discussed below.

 Investigations

Ultrasound Examination

Ultrasound helps in confi rming the transverse lie. The other 
things which can be observed on the ultrasound include the 
following: 
• Presence of uterine and/or fetal anomalies
• Fetal maturity
• Placental location and grading
• Adequacy of liquor 
• Ruling out multiple gestation.

 Treatment/Obstetric Management
There is no mechanism of labor for a fetus in transverse lie, 
which remains uncorrected until term. A cesarean section is 
required to deliver the baby with shoulder presentation. 

MANAGEMENT DURING PREGNANCY

The management options for transverse lie include external 
cephalic version during pregnancy or delivery by cesarean 
section (elective or an emergency). At some centers, stabi-
lizing induction is used for converting transverse to cephalic 
presentation at the time of labor. Flow chart 3.1 illustrates 

the algorithm for management of fetus in transverse lie. If 
the version is unsuccessful, the only option for delivering the 
fetus in transverse lie is performing a cesarean delivery.
 Each of these management options would be described 
below in details.

External Cephalic Version (ECV)

Defi nition

External Cephalic Version is a procedure in which the clini-
cian externally rotates the fetus from a transverse lie into a 
cephalic presentation. The use of external cephalic version 
helps in producing considerable cost savings in the manage-
ment of the fetus in tranverse lie by reducing the rate of cesar-
ean section. 

Prerequisites for ECV
Before the performance of ECV, the following prerequisites 
should be fulfi lled:
• The place where ECV is being performed should have all 

facilities available for cesarean section. There is always 
a possibility for emergency cesarean section during the 
procedure, in case there is a decline in fetal heart rate. 

• Blood grouping and cross matching should be done in 
case an emergency cesarean section is required. In case 
the mother is Rh negative, administration of anti-D immu-
noglobulin is required after the procedure in order to pre-
vent the risk of isoimmunization.

• The patient should have nothing by mouth for at least 
8 hours prior to the procedure.

• An ultrasound examination must be performed to confi rm 
the shoulder presentation, check the rate of fetal growth, 
amniotic fl uid volume and rule out presence of any associ-
ated anomalies.

• A non-stress test or a biophysical profi le must be per-
formed prior to ECV to confi rm fetal wellbeing.

• Though ECV can be performed by a clinician single hand-
edly, an assistant is usually required.

• Before performing an ECV, a written informed consent 
must be obtained from the mother.

• A tocolytic agent such as terbutaline in a dosage of 0.25 
mg, may be administered subcutaneously. By producing 
uterine relaxation, administration of this drug is supposed 
to help increase the success rate of the procedure. The use 
of oral, parenteral or general anesthesia should be avoided 
due to an increased risk of complications. 

• Whether the process has been successful or has failed, a 
non-stress test and ultrasound examination must be per-
formed after each attempt of ECV and after the end of 
the procedure in order to rule out fetal bradycardia and 

Fig. 3.4: Fetal shoulder as identifi ed on vaginal examination
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Flow chart 3.1: Algorithm for management of a fetus in transverse lie

to confi rm successful version. Some contraindications for 
the procedure are described in table 3.1.

Procedure
• The patient is placed in a supine or slight Trendelenburg 

position. 

• Ultrasonic gel is applied liberally over the abdomen in 
order to decrease friction and to reduce the chances of an 
overvigorous manipulation. External version can be per-
formed by a clinician who is experienced in the procedure 
along with his/her assistant.

• Initially, the clinician grasps the fetus from its two poles. 
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• While performing the ECV, the clinician helps in gently 
manipulating the fetal head toward the pelvis while the 
podalic pole is brought up cephalad towards the fundus 
(fi gure 3.5). 

• While doing the ECV, the fetus should be moved gently 
rather than using forceful movements. 

• If unsuccessful, the version can be reattempted at a later 
time. The procedure should only be performed in a facility 
equipped for emergency cesarean section. 

• No consensus has been reached regarding how many ECV 
attempts are appropriate at one particular time. At a par-
ticular time setting, multiple attempts can be made ensur-
ing that the procedure does not become uncomfortable for 
the patient. Also fetal heart rate needs to be assessed after 
each attempt at ECV. 

• If an attempt at ECV proves to be unsuccessful, the prac-
titioner has either the option of sending the patient home 
after fi xing the date for elective cesarean delivery or pro-
ceeding with a cesarean delivery. 

Complications of external cephalic version
Though external cephalic version is largely a safe procedure, 
it can have some complications, some of which are men-
tioned in table 3.2.

MANAGEMENT DURING LABOR

There is hardly any scope for external cephalic version in 
labor as fetal manipulation at this time is likely to rupture the 
membranes and cause drainage of amniotic fl uid, increasing 
the further risk for development of complications. Therefore 
if the maternal and fetal condition are stable, the best option 
would be to perform a cesarean section. However at some 
health care centers with limited resources, clinicians opt for 
a stabilizing induction in which ECV is used for converting 
transverse lie into a cephalic presentation and ensuring that

Table 3.1: Contraindications for ECV

Absolute contraindications Relative contraindications

Multiple gestation with a fetus Uterine malformation
presenting as a transverse lie
Herpes simplex virus infection Evidence of uteroplacental 
 insuffi ciency (IUGR,
 preeclampsia, etc)
Placenta previa Fetal anomaly
Non-reassuring fetal heart rate Maternal cardiac disease
tracing
Premature rupture of membranes
Signifi cant third-trimester bleeding
(placenta previa, etc)

Table 3.2: Complications of external cephalic version

Premature onset of labor, premature rupture of the membranes.
Feto-maternal hemorrhage (danger of development of Rh isoim-
munization in Rh negative pregnancies).
Fetal distress (e.g. cord entanglement resulting in fetal 
bradycardia).
Transient reduction of the fetal heart rate.
Failure of version: Spontaneous reversion into transverse 
presentation.

Fig. 3.5: Procedure for external cephalic version
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the fetus remains in that position by starting an oxytocin 
drip immediately following the procedure of version. The 
labor is closely monitored and an ARM is done when the 
head is engaged. Labor follows in normal fashion and is 
usually followed by a normal vaginal delivery in cephalic 
presentation.

 Complications

Maternal Complications

Arm prolapse

Due to the ill-fi tting fetal part, the sudden rupture of mem-
branes can result in the escape of large amount of liquor and 
the prolapse of fetal arm (fi gure 3.6). Prolapse of fetal arm is 
often accompanied by a loop of cord. The consequences of a 
neglected arm prolapse is shown in fl ow chart 3.2.

Obstructed labor 
If the transverse lie with or without a prolapsed arm is left 
neglected, a series of complications including obstructed 
labor can occur (fl ow chart 3.2). In primi gravidas as a result 
of obstructed labor, features of maternal exhaustion and 
sepsis are apparent. However the uterus becomes inert. On 
the other hand, in multigravidae, the uterus responds vigor-
ously in face of obstruction. In order to push out the fetus, 
the upper uterine segment thickens whereas the lower uterine 
segment distends. A retraction ring forms at the junction of 
upper and lower uterine segments (fi gure 3.7). 

Fig. 3.6: Arm prolapse Fig. 3.7: Formation of retraction ring

 If the uterine obstruction is not immediately relieved, the 
intensity of uterine contractions increases. As the frequency 
of uterine contraction increases, there is a progressive reduc-
tion in the relaxation phase. This results in setting up a phase 
of tonic contractions. Retraction of upper uterine segment 
continues, this causes the lower uterine segment to elon-
gate, become progressively thinner in order to accommodate 
the fetus which is being pushed down from the upper seg-
ment. This results in formation of a circular groove between 
the upper and lower uterine segment. This is known as the 
pathological retraction ring or Bandl’s ring. As the degree 
of obstruction increases, the retraction ring becomes more 
prominent. Eventually, there is rupture of uterus as the lower 

Fig. 3.8: Genitourinary fi stula
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Flow chart 3.2: Consequences of a neglected arm prolapse

segment gives way due to marked thinning of the uterine 
wall. There is an increased incidence of dehydration, keto-
acidosis, septicemia, rupture uterus, postpartum hemorrhage, 
shock, peritonitis, injury to the genital tract, etc. All these fac-
tors result in increased rate of both maternal and fetal morbid-
ity and mortality.

Long term complications
Long term maternal complications include development of 
genitourinary fistulas (figure 3.8), secondary amenorrhea 

(related to Sheehans syndrome associated with PPH), hyster-
ectomy etc.

Fetal Complications 

Fetal asphyxia

Tonic uterine contractions can interfere with uteroplacental 
circulation resulting in fetal distress. Other fetal complica-
tions may include preterm birth, premature rupture of mem-
branes, intrauterine fetal death and increased fetal mortality.
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 Important Questions and Answers
Q.1. What is the next step of management in the above 
described case study?
Ans. Patient was called for ECV. After failure at multiple 
attempts of ECV, she was posted for an elective cesarean 
section.
Q.2. Is there any scope for internal version for management 
of transverse lie in modern obstetrics?
Ans. There is no scope for internal version in management of 
transverse lie and obstructed labor in modern obstetrics.
Q.3. A 27-year-old primigravida with preterm gestation 
(28 weeks) presented with an intrauterine death (IUD) with 
transverse lie having uterine contractions. What would be 
further management in this case?
Ans. Firstly, the clinician needs to ensure that the patient is in 
a stable condition. After taking the patients history and doing 
a general physical examination, an abdominal and vaginal 
examination must be performed. The fetal heart was absent 
on auscultation. On performing the vaginal examination, the 
cervix was found to be almost fully dilated and fully effaced 
except for a cervical rim remaining. The transverse fetal pre-
sentation and absent fetal heart were confi rmed by performing 
an ultrasound examination. Since the baby was small in size 
and dead and cervix fully dilated, the best option would be to 
take the patient to the operation theater and perform internal 
version under general anesthesia. However if the obstetrician 

is not conversant with the technique of internal version, the 
best option would be to perform a cesarean section.
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Hemorrhage has been identifi ed as one of the most impor-
tant causes of maternal death worldwide. Maternal bleeding 
in the antepartum period, before the birth of the child, can be 
considered as one of the most disastrous obstetric emergency 
which is encountered in clinical practice. This condition can 
cause a pregnant patient to become exsanguinated and bleed 
to death within a matter of minutes, thereby resulting in the 
death of her baby as well. Therefore all clinicians need to be 
well versed with the causes and the management of bleeding 
taking place during the antenatal period, which is also known 
as antepartum hemorrhage or APH.
 Antepartum hemorrhage can be defi ned as hemorrhage 
from the genital tract occurring after the 28th week of preg-
nancy, but before the delivery of baby. It does not include 
the bleeding which occurs after the delivery of the baby; 
this bleeding which occurs in the postpartum period after the 
birth of the baby is known as postpartum hemorrhage. The 
28 weeks interval is arbitrarily taken as a limit while defi ning 
APH because the fetus is supposed to have attained viability 
by that time.

Causes of APH
The various causes of APH are illustrated in fl ow chart 4.1. 
The antepartum bleeding could be due to placental or extra-
placental causes. Besides this, some cases of APH could be 
due to unexplained causes and are also termed as indeter-
minate APH.  The placental causes of bleeding are termed 

Antepartum Hemorrhage4
as true APH and can be due to placenta previa or placental 
abruption. Extraplacental cause of bleeding is also termed as 
false APH and includes bleeding related to the presence of 
cervical polyps, carcinoma cervix, cervical polyps, cervical 
varicosities, etc. Placental causes of bleeding are the most 
common cause of APH, accounting for nearly 70% to 75% 
cases; whereas the extraplacental causes account for 5% 
cases and unexplained causes for the remaining 20% to 25%.

Part 1: PLACENTA PREVIA

 Case Study
A 32-year-old G2 P1 L1 lady with 33 weeks gestation, pre-
sented with painless bleeding per vaginum since last two 
hours. This was the fi rst time during the pregnancy that she 
has experienced this bleeding. According to her, the bleeding 
was severe and she gave a history of soaking nearly 5–6 pads 
in last two hours. Her pulse rate is 90 beats/minute and her 
BP is 110/70 mm Hg. 

 Introduction
Placenta previa is one of the important placental causes of 
APH and can be defi ned as abnormal implantation of the 

Flow chart 4.1: Causes of APH
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placenta in the lower uterine segment. Depending on the 
location of placenta in the relation of cervical os, there can 
be four degrees of placenta previa, which are described in 
the fi gure 4.1. The cause of bleeding is related to mechani-
cal separation of the placenta from the site of implantation. 
This usually occurs at the time of formation of the lower 
uterine segment, during third trimester, or during effacement 
and dilatation of the cervix at the time of labor. As the lower 
uterine segment progressively enlarges in the later months 
of pregnancy, the placenta gets sheared off from the walls 
of the uterine segment. This causes opening up of utero-
placental sinuses which can initiate an episode of bleeding.
Since the growth of the lower uterine segment is a physiolog-
ical process, the episode of bleeding becomes inevitable in 
cases of placenta previa. The episode of bleeding is also trig-
gered off, if placenta is separated from the lower uterine seg-
ment due to traumatic acts like vaginal examination, sexual 
intercourse, etc.

Degrees of Placenta Previa
There are four specifi c types of placenta previa:

Type 4 placenta previa
This is also known as total or central placenta previa (fi gure 
4.2). In total placenta previa, the placenta completely covers 
the cervix.

Type 3 placenta previa
This is also known as partial placenta previa (fi gure 4.3). 
In partial placenta previa, the placenta partly covers the 
cervical os.

Fig. 4.1: Relationship of various degrees of placenta previa with the cervix

Fig. 4.2: Total placenta previa

Type 2 placenta previa

This is also known as marginal placenta previa (fi gure 4.4). 
In marginal placenta previa, the placenta does not in any way 
cover the cervical os, but it approaches the edge of the cervix. 

Type 1 placenta previa
This is also known as low lying placenta (fi gure 4.5): Low 
lying placenta is a term used to describe a placenta which is 
implanted in the lower uterine segment, but isn’t quite close 
enough to the cervix to qualify as marginal placenta previa. 
Though the placenta does lie in close proximity to the internal 
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bleeding continues to occur. In fact if the vaginal bleeding is 
allowed to occur, fetal distress may develop soon.

 History

CLINICAL FEATURES

• Such patient presents with bleeding after 28 weeks of ges-
tation, which is suggestive of antepartum hemorrhage. 

 It is important to elicit the characteristics of bleeding in 
order to arrive at a diagnosis. As previously described, true 
APH occurs due to two causes: Placenta previa and Placental 
abruption. History is one of the most important parameter for 
differentiating between these two most important causes for 
bleeding, late in pregnancy. While placenta previa will be dis-
cussed in this part, placental abruption would be discussed in 
part 2 of this chapter.
• Type of bleeding:  Placenta previa is typically associated 

with sudden, painless, apparently causeless, recurrent and 
profuse bleeding, which is bright red in color. 

• Amount of bleeding: The amount of bleeding in cases of 
placenta previa may range from light to heavy. It may 
stop, but it nearly always recurs days or weeks later. Some 
women who have placenta previa may also experience 
uterine contractions with bleeding, especially if they are 
in labor. The patient may also give a history of experienc-
ing small “warning hemorrhages” before the actual epi-
sode of bleeding. The occurrence of these warning hemor-
rhages must be viewed with greatest suspicion and caution 
and appropriate steps must be taken to exclude placenta 
previa.

Fig. 4.3: Partial placenta previa

Fig. 4.4: Marginal placenta previa

os, the placental margin does not approach the cervical edge 
in any way.

Dangerous Placenta Previa
Marginal placenta previa when implanted over the posterior 
uterine wall is termed as dangerous placenta previa. This is 
so, as the placental thickness (about 2.5 cm) overlying the 
sacral promontory greatly diminishes the anterior posterior 
diameter of the pelvic inlet, thereby preventing the engage-
ment of fetal presenting part. Since the engagement of the 
presenting part does not take place, effective compression 
of the separated placenta cannot take place and the vaginal 

Fig. 4.5: Low lying placenta previa
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 It is also important to take the history regarding the 
amount of blood loss. Most of the times, it is diffi cult to rely 
upon the patient’s own estimation regarding the amount of 
bleeding. An important parameter to help decide the severity 
of hemorrhage is to ask the patient regarding the number of 
pads she had to use during the episode of bleeding. A history 
of passage of clot is also indicative of severe hemorrhage. 
Presence of blood at the sides of patient’s legs, at the time of 
examination often extending up to the heels is also indicative 
of severe hemorrhage.
• Timing of bleeding: Bleeding usually occurs late in the 

third trimester. The earlier in pregnancy, the bleeding 
occurs, more likely it is to be due to severe degree of pla-
centa previa.

RISK FACTORS

Some risk factors which are associated with an increased 
incidence of placenta previa and need to be elicited in the his-
tory include the following:
• Multiparity
• Often the woman gives history of previous cesarean sec-

tion or some other uterine surgery in the past (e.g. D&C, 
myomectomy, etc). It is important to elicit the history 
of previous uterine surgery as presence of a uterine scar 
along with placenta previa may be often associated with 
placenta accreta, increta or percreta.

• History of placenta previa in the previous pregnancy
• Age of 35 years or more
• History of smoking
• History of multiple gestation: Multifetal gestation is usu-

ally associated with a large placenta which commonly 
encroaches upon the lower uterine segment.

• Fetal malpresentation
• Fetal congenital anomaly

 General Physical Examination
The patient’s physical condition is proportional to the amount 
of blood loss. 
 Anemia or shock: Repeated bleeding can result in anemia, 
whereas heavy bleeding may cause shock.
 Profuse hemorrhage can result in hypotension and/or 
tachycardia.

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION
• Uterus is soft, relaxed and non tender. 
• Uterine contractions may be palpated.

• Size of the uterus is proportional to the period of gestation.
• The fetal presenting part may be high and cannot be pressed 

into the pelvic inlet due to the presence of placenta. 
• Abnormal fetal presentation (e.g. breech presentation, 

transverse lie, etc)
• Fetal heart rate is usually within normal limits. Fetal heart 

tones may be rarely absent in cases of APH due to placenta 
previa as a result of maternal shock. Slowing of fetal heart 
rate can sometimes result in cases of dangerous placenta 
previa (described previously).

Stallworthy’s sign
In cases of placenta previa, when the head is pushed into the 
pelvis, there is slowing of fetal heart rate. This usually occurs 
due to compression of placenta and cord, especially in cases 
where marginal degree of placenta previa is located posteri-
orly (dangerous placenta previa).

VAGINAL EXAMINATION

Vaginal examination must never be performed in suspected 
cases of placenta previa. Instead, an initial inspection must 
only be performed. On inspection, the following points must 
be noted:
• To see if bleeding is occurring or not.
• In case the bleeding is occurring, to note the amount and 

color of the bleeding.
A per speculum inspection using a Cusco’s speculum can be 
performed once the patient has become stable. Performance 
of per speculum examination helps in ruling out the local 
causes (e.g. cervical erosions, polyps, etc) of bleeding per 
vaginum. Nowadays the diagnosis of placenta previa can be 
confi rmed on ultrasound examination. Thus, there is no need 
to perform a vaginal examination in suspected cases of pla-
centa previa. In case, facilities for ultrasound examination are 
not available and a vaginal examination is required, it must 
be performed in the operating room under double set-up con-
ditions (i.e., arrangements for an emergency cesarean deliv-
ery are in place). An emergency cesarean section may be 
required in case the vaginal examination provokes an episode 
of bleeding. The vaginal examination must be performed just 
prior to the delivery and the following steps must be taken:
• An intravenous drip should be started.
• Arrangements for blood transfusion must be in place at 

time of examination.
• The patient should be put under general anesthesia.
At the time of vaginal examination, fi rstly the index fi nger 
must be gently introduced inside. The vaginal fornices must 
be palpated for presence of any bogginess between the fetal 
presenting part and the fi nger. If the fetal presenting part can 
be palpated through the fornix, the fi nger can be introduced 
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with some confi dence into the cervical canal. If the placental 
edge is felt at any point, the examination must be stopped and 
fi nger must be withdrawn. If no placental edge is palpable, 
the entire lower segment can be gradually explored. 

RECTAL EXAMINATION

A rectal examination is more dangerous than a vaginal exam-
ination and must never be performed in cases of suspected 
placenta previa. On vaginal examination it may be sometimes 
possible to feel the placenta, before it is seriously disturbed. 
However, on rectal examination, the gloved fi nger is covered 
by rectal wall, vaginal wall and the intervening fascia before 
it can feel the placenta. Thus on rectal examination, it virtu-
ally appears to be impossible to detect the placenta before it 
has separated and has provoked serious bleeding.

 Differential Diagnosis
Various causes for antepartum vaginal bleeding are listed in 
fl ow chart 4.1. In the above mentioned case where the patient 
presents with the history of bleeding after 28 weeks of gesta-
tion, the most important task of the obstetrician is to deter-
mine whether the bleeding is due to placental abruption or 
placenta previa. Another important but rare cause of hemor-
rhage, where bleeding is of fetal origin rather than from the 
mother is vasa previa.

Vasa Previa 
Vasa previa is an uncommon obstetrical complication which 
may be associated with a high risk of fetal demise if it is not 
recognized before rupture of membranes. In vasa previa, 
umbilical vessels traverse the membranes in the lower uter-
ine segment in front of the fetal presenting part (fi gure 4.6). 
Neither the umbilical cord nor the placenta supports the 
vessels. Due to the absence of Wharton’s jelly, the vessels 
may be easily lacerated at the time the membranes rupture. 
Also during uterine contractions, fetal vessels can get com-
pressed resulting in fetal hypoxia and death. Some risk fac-
tors for vasa previa include bilobed and succenturiate pla-
centas, low lying placentas, multiple pregnancies, marginal 
insertion of the cord, velamentous insertion of the cord, etc. 
When the diagnosis of vasa previa has been made, the patient 
must be posted for an elective cesarean section at 37 to 38 
weeks of gestation or when fetal lung maturation has been 
confi rmed. Patient with vasa previa presents with painless 
vaginal bleeding at the time of spontaneous rupture of mem-
branes or amniotomy. Since the bleeding occurs from fetal 
vessels, fetal shock or demise can occur rapidly. When the 
membranes rupture, a small amount of continuous bright red 
bleeding occurs. The blood is from the fetal circulation and 

therefore, the fetus can bleed to death. If the cervix is almost 
fully dilated, the fetus can be delivered vaginally. If cervix is 
not completely dilated, an emergency cesarean section must 
be done to save the fetus. The presence of fetal blood can be 
confi rmed by performing the Apt test. In this test, one drop of 
blood is added to 9 drops of 1% sodium hydroxide in a glass 
test tube. The color of the test tube must be checked after one 
minute. If the blood is of fetal origin, the mixture remains 
pink. However, if the blood is of maternal origin, the mixture 
turns brown in color.

Antepartum Hemorrhage due to Placental Abruption
This is explained in detail in part 2 of this chapter. 

Extraplacental Causes of APH
Extraplacental causes of hemorrhage, including the pres-
ence of cervical polyps, erosion, varicosities or carcinoma 
are usually rare and can be ruled out on the per speculum 
examination.

 Management
Management comprising of investigations and definitive 
obstetric management is discussed below.

 Investigations

ABO/Rh Compatibility

At least four units of blood need to be crossmatched and 
arranged. At any time, if severe hemorrhage occurs, the 
patient may require a blood transfusion.

Fig. 4.6: Vasa previa
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Imaging Studies

The main way of confi rming the diagnosis of placenta previa 
is by imaging studies, especially ultrasonography. Placenta 
previa is diagnosed through ultrasound, either during a rou-
tine prenatal appointment or following an episode of vagi-
nal bleeding. Ultrasound examination can be of two types: 
Transabdominal and Transvaginal ultrasound.

Transabdominal ultrasonography
Transabdominal ultrasound (TAS) helps in determining the 
placental position (fi gure 4.7), fetal maturity, fetal wellbeing, 
fetal presentation and presence of congenital anomalies. 
Some of the disadvantages of transabdominal ultrasound 
include, poor visualization of the posterior placenta and 
influence of many factors on the accuracy of ultrasound 
examination. Some of the factors which can interfere with 
the visualization of the lower segment include patient obesity, 
underfi lled or overfi lled bladder and skills of the operator. 
Nevertheless, TAS is a simple, precise and safe method of 
visualizing the placenta, having an accuracy rate of 93% to 
98%. Transvaginal ultrasound, however, is more accurate 
than transabdominal ultrasound in the diagnosis of placenta 
previa. 

Transvaginal ultrasonography
According to SOGC, Transvaginal sonography (TVS), if 
available, must be used to confi rm the placental location at 
any time in pregnancy when the placenta is thought to be 
low lying. TVS is considered to be signifi cantly more accu-
rate than transabdominal sonography and its safety is well 
established. On TVS examination, the actual distance from 
the placental edge to the margin of internal cervical os must 
be determined in millimeters. A placental edge exactly reach-
ing the internal os is described as 0 mm. When the placental 

edge reaches or overlaps the internal os on TVS between 18 
and 24 weeks’ gestation, a follow up examination in the third 
trimester is recommended to reconfi rm the placental position. 
Overlap of more than 15 mm is associated with an increased 
likelihood of placenta previa at term. Placental overlap of 
20 mm or more on TVS at any time in the third trimester is 
highly predictive of the need for cesarean section. The os-
placental edge distance on TVS after 35 weeks’ gestation is 
valuable in planning route of delivery. When the placental 
edge lies > 20 mm away from the internal cervical os, women 
can be offered a trial of vaginal delivery. However, if the 
placental edge lies less than 20 mm from the cervical os, a 
cesarean section is usually required, although vaginal deliv-
ery may sometimes be possible depending on the clinical 
circumstances.  Diagnosis by TVS is more accurate than by 
TAS and its safety has been established. The angle between 
the transvaginal probe and the cervical canal is such that the 
probe does not enter the cervical canal and therefore the pla-
centa remains undisturbed. Some clinicians advocate that the 
probe must not be inserted more than 3 cm for visualization 
of the placenta.
 Transvaginal examination need not be performed in all 
the women. A reasonable antenatal imaging policy would be 
to perform a transvaginal ultrasound scan on all women in 
whom a low lying placenta is suspected from their transab-
dominal anomaly scan (at approximately 20–24 weeks). In 
case of low lying placenta at 20–24 weeks of gestation, a 
repeat ultrasound examination needs to be done in third tri-
mester to re-confi rm the placental position. Due to the growth 
of lower uterine segment in the third trimester, placental 
migration is likely to occur. Placental migration however is 
unlikely if the placenta is posterior or if there has been a pre-
vious cesarean section. Thus, the clinician needs to remain 
more vigilant in these cases.
 In the case of asymptomatic women in whom the placen-
tal edge has only reached or just overlapped the cervical os at 
the second trimester scan, a repeat scan should be performed 
at 36 weeks. However, the individuals in whom a major pla-
centa previa is suspected at the time of initial scan at 20–24 
weeks, further clarifi cation of the diagnosis is required earlier 
in gestation and therefore a repeat ultrasound scan should be 
conducted at around 32 weeks. 

Magnetic resonance imaging (MRI)
Magnetic resonance imaging has been reported as a safe tech-
nique in the diagnosis of placenta previa when the images 
obtained by ultrasound (both TAS and TVS) have been unsat-
isfactory. MRI has the advantage of being possible without a 
full bladder and is not dependent on operator skills. It is also 
particularly useful in imaging posterior placentas. Since MRI 

Fig. 4.7: Placental localization on transabdominal imaging
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is able to give information regarding myometrial invasion, it 
has been suggested as a safe and alternate method for deter-
mining the presence of placenta accreta. However, future 
large scale trials for determining the effi cacy and safety of the 
use of MRI during pregnancy need to be performed in future.

Doppler ultrasound
Antenatal imaging by color fl ow Doppler ultrasonography 
is especially useful in women with placenta previa who are 
at an increased risk of placenta accreta. Women with pla-
centa previa with a previous history of uterine scar are at an 
increased risk of having a morbidly adherent placenta, espe-
cially when there has been a short cesarean to conception 
interval. Doppler ultrasound examination should be prefer-
ably done in such individuals.

 Treatment/Obstetric Management

PREVENTION

Antenatal Period

There is no treatment to change the position of the placenta. 
However steps can be taken to reduce the development of 
hemorrhage and other related complications. Important meas-
ures, which can be taken in the antenatal period to reduce the 
complications resulting due to placenta previa include the 
following:
• Early hospital admission of woman at risk: The women 

at high risk of developing APH should be admitted to the 
hospital early in third trimester. These particularly include 
those patients who have had previous histories of antepar-
tum hemorrhages; those with high parity; those over the 
age of 35 years, etc. 

• Prevention of anemia: It is an obvious fact that greater the 
degree of anemia, the lower would be the woman’s ability 
to withstand hemorrhage. Therefore, prevention and treat-
ment of anemia in the antenatal period helps in reducing 
the complications related to APH.

• Prevention of placental abruption: Preventive steps like 
early detection of preeclampsia; avoidance of trauma and 
avoidance of sudden uterine decompression, all of which 
can be associated with an increased risk of placental 
abruption, help in reducing the development of APH in 
relation to placental abruption.

Intrapartum Period
As previously described, cervical digital and rectal digital 
examination must never be performed in suspected cases of 
placenta previa, unless the woman is in the operation theater, 

with all the preparations in place for an emergency cesarean 
delivery. Even the gentlest of cervical examination can some-
times precipitate torrential vaginal bleeding, thereby neces-
sitating an emergency cesarean delivery. 
 Also, once placenta previa is diagnosed, additional ultra-
sound examinations must be performed as the placental 
migration may often take place during the third trimester.

DEFINITIVE MANAGEMENT/TREATMENT
In order to decide the fi nal treatment plan for patients with 
placenta previa, each of the factors described in table 4.1 
need to be taken into consideration.
 Evaluation of the amount of bleeding is an important step 
in the management of patients with placenta previa. There are 
no medicines to stop the bleeding but in many cases it stops 
on its own. Depending on the amount the bleeding present at 
the time of examination, the management options in a patient 
with placenta previa are shown in fl ow chart 4.2. 

Management of Patients with Severe Bleeding 
Patients with severe bleeding need to be carefully monitored 
in the hospital. These women must be transferred to tertiary 
care units as soon as possible. In cases of severe bleeding, the 
most important step in management is to stabilize the patient; 
arrange and crossmatch at least four units of blood and start 
blood transfusion if required. All efforts must be made to 
shift her to the operating theater as soon as possible for an 
emergency cesarean delivery. The following steps need to be 
taken:
• One or two large bore IV cannula need to be inserted and 

IV fl uids like ringer lactate must be started.
• Monitoring of pulse, blood pressure and amount of vagi-

nal bleeding to be done at every half hourly intervals.
• Input-output charting at hourly intervals. 
• If the bleeding is severe, a blood transfusion may be 

required in order to replace lost blood. 
• Once the patient has stabilized, the blood sample should 

be taken and sent for complete blood count, blood group-
ing and crossmatching. At least four units of blood need to 
be arranged.

Table 4.1: Factors to be considered before deciding the
fi nal treatment plan for patients with placenta previa

Amount of  vaginal bleeding
Whether bleeding has stopped or is continuing
The gestational age
Fetal condition
Maternal health
Position of the placenta and baby
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Flow chart 4.2: Management plan in a patient with placenta previa

• Sedative analgesics like pethidine can be administered. 
• Severe bleeding is usually due to a major degree of pla-

centa previa. The defi nitive treatment in these cases would 
be delivery by cesarean section. 

Management of Patients with Moderate Bleeding
• The initial fi ve steps as mentioned in patients with severe 

bleeding must be applied at the same time using clinical 
discretion. 

• The timing for delivery in these patients must be based 
upon the period of gestation as follows:

Period of gestation ≥ 36 weeks
If the period of gestation is 36 weeks or more, the women 
must be delivered by performing a cesarean section.

Period of gestation is between 32–36 weeks
If the period of gestation is between 32–36 weeks, assessment 
of fetal lung maturity needs to be done using the L: S ratio. 
The L: S ratio of ≥ 2 indicates fetal lung maturity, implying 
that the fetus can be delivered in these cases.
  If L: S ratio is < 2, the fetal lungs have yet not attained 
maturity. Intramuscular corticosteroid injection must be given 
to the mother. Until the complete dose of corticosteroids has 
been administered, the delivery should be preferably delayed. 
During this waiting period, the patient must be kept under 
intensive monitoring. Tocolytic agents can be used to prevent 
uterine activity. If the patient remains stable for next 24–48 
hours, she becomes a candidate for expectant management. 
If the patient does not remain stable for the next 24–48 hours, 
she must be delivered by a cesarean section.
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Management of Patients with Mild Bleeding

Similar to the patients with moderate bleeding, in the patients 
with mild bleeding the management is based on period of 
gestation and fetal pulmonary maturity. If the period of gesta-
tion is less than 36 weeks or the fetal lungs are immature (i.e. 
L:S ratio is less than 2), the woman becomes a candidate for 
expectant management. If the fetus has attained maturity, the 
women can be delivered. The mode of delivery depends upon 
the grade of placenta previa. 

Expectant Management 
The expectant management was introduced by Macafee and 
Johnson and is often also known as Macafee and Johnson’s 
regime. The aim of expectant management is to delay preg-
nancy until the time fetal maturity is reached. 

Prerequisites for expectant management
The prerequisites for expectant management are as follows:
• Stable maternal health (Hb>10%).
• Period of gestation is less than 37 completed weeks.
• Fetal wellbeing is assured on ultrasound examination.
• No active bleeding is present.
• Facilities for emergency cesarean section are there, in case 

it is required.

Steps to be taken
The expectant management includes the following steps:
• If there is little or minimal bleeding, the woman is advised 

to limit her physical activity and to take bed rest. Bed rest 
helps in reducing pressure on the cervix, which may help 
in stopping preterm contractions or vaginal bleeding. Bed 
rest also helps in increasing blood fl ow to the placenta, 
thereby stimulating fetal growth. 

• The women must be asked to avoid sexual intercourse, 
which can trigger vaginal bleeding by initiating contrac-
tions or causing direct trauma.

• The woman is also advised not to engage in any type of 
physical exercise as far as possible. 

• The woman should be prescribed iron tablets throughout 
pregnancy in order to keep the blood hemoglobin levels 
under control. 

• In case preterm delivery is anticipated, the mother must be 
administered corticosteroids intramuscularly. 

• Placenta previa is likely to result in feto-maternal hem-
orrhage. Therefore, all Rh negative women with pla-
centa previa who bleed must be offered anti-D immu-
noglobulin injections in order to prevent the risk of 
Rh-isoimmunization. 

• Thromboprophylaxis may be offered to women who are 
offered prolonged bed rest in order to reduce the risk of 
thromboembolism.

• The use of prophylactic techniques like cervical cerclage 
to help reduce the bleeding and prolong the duration of 
pregnancy and tocolysis to reduce the uterine activity are 
not backed up by suffi cient evidence to recommend their 
routine use.

Hospitalization vs. Outpatient Management in 
Placenta Previa
The expectant management plan can be carried out at home 
or in the hospital. The indications for hospitalization are 
described in table 4.2. The major concern in caring for an 
asymptomatic woman with placenta previa major is that she 
might suddenly start bleeding heavily at any time, requiring 
urgent delivery. For this reason, hospitalization is recom-
mended by RCOG during the latter part of the third trimes-
ter (commencing from 32–34 weeks) in women with major 
degrees of placenta previa, who previously had been stable. 
Hospitalization is also advised as soon as heavy bleeding 
occurs at any period of gestation, irrespective of the degree of 
placenta. For heavy bleeding, bed rest in the hospital may be 
required, irrespective of the period of gestation. If the patient 
experiences reduced fetal movements, she must be admitted 
in the hospital for fetal monitoring and assessment. 
 If bleeding stops and the fetus has not attained matu-
rity, hospital discharge and outpatient management may be 
allowed. Some criteria for outpatient management of women 
with placenta previa are described in table 4.3. It should be 
made clear to all women, who are being managed at home 
that they must attend hospital immediately if they experience 
any bleeding, any contractions or any pain. They must be 
advised to report to the hospital even if they experience vague 
suprapubic aches, similar to that experienced at the time of 
periods. The women who are being managed at home should 
have support of a partner or a carer who would bring her to 
the hospital in case of emergency. The woman’s residence 
must not be too far away from the hospital and she should 
have facilities of communicating with the hospital through a 
telephone. 

Table 4.2: Indications for hospitalization in women with
placenta previa

Hospitalization at 32–34 weeks is required for women with major 
degrees of placenta previa, who had been previously stable
Severe bleeding  irrespective of the period of gesta tion
Patient perceives reduced fetal movements
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Cesarean delivery is necessary for most cases of placenta 
previa, especially the major degree placenta previa including 
type II (posterior); type III and type IV. Severe blood loss may 
require a blood transfusion. Prior to delivery, the obstetrician 
needs to have detailed antenatal discussions with the woman 
and her partner, regarding the need for cesarean delivery, pos-
sibility of hemorrhage, possible blood transfusion and require-
ment for major surgical interventions, such as hysterectomy.
 The os-placental edge distance on TVS after 35 weeks’ 
gestation is valuable in planning route of delivery.  If at the 
time of TVS performed at 35 to 36 weeks of gestation, the 
placental edge is more than 20 mm away from the cervical os, 
there are high chances for a vaginal delivery. Thus when the 
placental edge lies greater than 20 mm away from the inter-
nal cervical os, women can be offered a trial of labor with 
expectation of high success rates. However, if the placental 
edge lies between  20 to 0 mm away from the os, or there is 
any degree of cervical overlap, the woman must be delivered 
by performing a cesarean section. Regional anesthesia may 
be employed for cesarean section in the presence of placenta 
previa. Delivery of the women with placenta previa must be 
conducted by the most experienced obstetrician and anesthet-
ist on duty; preferably a consultant obstetrician and anesthet-
ist should be present within the delivery suite. A junior doctor 
under training should not be left unsupervised while caring 
for the women with placenta previa.

Indications for Emergency Delivery
Indications for immediate delivery by an emergency cesar-
ean section irrespective of the period of gestation or degree of 
placenta previa are listed in table 4.4. 

 Some of the steps that can be taken at the time of cesar-
ean section to reduce the chances of bleeding are described 
in table 4.5. Detailed description of all these techniques has 
been done in chapter 10. If all conservative measures meth-
ods mentioned in the table 4.5 fail and the patient continues 
to bleed, the obstetrician may have no other alternative left, 
but to resort to cesarean hysterectomy in order to save the 
mother’s life.

 Complications

MATERNAL

Bleeding 

One of the biggest concerns with placenta previa is the risk 
of severe vaginal bleeding (hemorrhage) during labor, deliv-
ery or the fi rst few hours after delivery. The bleeding can be 
heavy enough to cause maternal shock or even death.

Placenta Accreta, Increta, Percreta
Pathological adherence of the placenta is termed as placenta 
accreta. While the term “accreta” refers to abnormal attach-
ment of the placenta to the uterine surface, the terms “increta” 
and “perceta” refer to much deeper invasion of the placen-
tal villi into the uterine musculature (fi gure 4.8). Abnormally 
adherent placenta can result in severe bleeding and, may 
often require cesarean hysterectomy. In placenta increta, the 
invasion by the placental villi is limited to approximately 
half the myometrial thickness. On the other hand, in cases of 

Table 4.4: Indications for an emergency cesarean section

Bleeding is heavy
Bleeding is uncontrolled
Major degree placenta previa (type II posterior, type III and type IV)
Fetal distress
Obstetric factors like CPD, fetal malpresentation, etc.

Table 4.5: Steps to be taken to control bleeding at the time
of cesarean section

Use of uterotonic agents to reduce the blood loss
CHO sutures
B-lynch sutures
Bilateral uterine artery or internal iliac artery ligation
Intrauterine packing
Hydrostatic balloon catheterization
Aortic compression
Pelvic artery embolization

Table 4.3: Criteria for outpatient management of women
with placenta previa

Woman is in stable condition (Hb>10 gm% and hematocrit > 33%)
Patient has been observed in the hospital setting for a period of 
72 hours during which the maternal and fetal conditions, both 
were stable.
Non-stress test was reactive at the time of discharge
No active bleeding
Patient willing to take bed rest at home
Fetus has not attained maturity
Close  proximity with the hospital and facilities for transportation 
to the hospital available, 24 hours all seven days of the week
The constant presence of a companion
Telephone communication with the hospital
Patient is willing to come for weekly check-ups until the time of 
delivery.
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placenta percreta there is through and through invasion of the 
uterine wall.
 Previous history of a lower segment cesarean section is 
typically associated with an increased risk for placenta previa 
in the future pregnancies. Though the exact mechanism 
behind the association of placenta previa with previous scar 
is poorly understood, it may be due to reduced differential 
growth of the lower segment resulting in reduced upward 
shift in placental position with increasing gestation. Presence 
of placenta previa in association with the previous history of 
lower uterine scar is typically associated with adherent pla-
centas. Color fl ow Doppler serves as a useful investigation 
in making a prenatal diagnosis of placenta accreta. The most 
commonly used therapeutic option for management of cases 
with placenta previa comprises of conservative management 
of placenta accreta with preservation of the uterus. Besides 
conservative management, varied other therapeutic options 
are used including prophylactic or therapeutic uterine artery 
embolization and internal iliac artery ligation at the same 
time as initial surgery and intramuscular methotrexate injec-
tions following the delivery of the baby. Hysterectomy may 
sometimes be required in cases with conservative manage-
ment as a result of delayed hemorrhage.
 When placenta accreta is anticipated, consultant anes-
thetic and consultant obstetrician need to discuss the plan 
of delivery. The consent for cesarean hysterectomy must be 
taken well in advance.  Delivery should involve specialized 
multidisciplinary personnel and should occur in settings with 
facilities for high-volume blood transfusion.

Anemia and Infection
Excessive blood loss can result in anemia and increased sus-
ceptibility to infections.

FETAL

Premature Birth

Severe bleeding may force the obstetrician to proceed with an 
emergency preterm cesarean delivery.

Fetal Death or Fetal Distress
Though chances of fetal distress and fetal death are much less 
in cases with placenta previa in comparison to that in cases 
with placental abruption, severe maternal bleeding in cases 
with placenta previa is sometimes also responsible for pro-
ducing fetal distress.

 Important Questions and Answers
Q.1. What is the likely diagnosis in the above case? Why does 
this patient need to be assessed urgently?
Ans. Since the bleeding in this patient has occurred after 28 
weeks of gestation, the most probable diagnosis of antepar-
tum hemorrhage can be made. Most common causes for APH 
include placenta previa and placental abruption. In this case, 
the history of painless, causeless bleeding points in the direc-
tion of placenta previa. However the diagnosis needs to be 
confi rmed by ultrasound examination. This patient needs to 
be urgently managed because antepartum hemorrhage due to 
any cause must always be regarded as an emergency, until the 
exact cause for the bleeding has been found. After the ultra-
sound examination, correct management can be given. 
Q.2. What is the fi rst step in the management of a patient 
with an antepartum hemorrhage? 
Ans. The fi rst step in the management of such a patient is 
to stabilize the patient. The clinical condition of the patient 
must be assessed. The priority should be towards the resus-
citation of the patient with emphasis on maintenance of ABC 
(airway, breathing and circulation). Since the patient is likely 
to be hypovolemic, two wide bore cannulae must be inserted 
and IV fl uids be started. The patient’s blood must be sent for 
blood grouping and typing, hematocrit and coagulation pro-
fi le. At least four units of blood need to be arranged as urgent 
transfusion may be required at any time. 
Q.3. What is the next step in the management of a patient 
with an antepartum hemorrhage?
Ans. After the maternal condition has stabilized, the fetal 
condition must be assessed. Arrangements for an urgent ultra-

Fig. 4.8: Abnormally adherent placenta
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sound must be made in order to confi rm the fetal wellbeing 
and presentation and placental localization.
Q.4. What should be done once the condition of the patient 
and her fetus has been assessed and the patient resusci-
tated, if necessary?
Ans. The cause of the antepartum hemorrhage must be inves-
tigated. Further management needs to decided based on the 
exact diagnosis. 
Q.5. How does one clinically determine the severity of the 
condition?
Ans. The following parameters help in deciding the severity 
of hemorrhage:
• Taking the history regarding the number of sanitary pads 

soaked with blood. The amount of blood present on the 
sanitary pad needs to be visually assessed by the clinician. 
The patient should be advised to save all blood pads and 
show them to the clinician.  

• Presence of blood along the side of patient’s thighs and 
legs, running up to the heels is suggestive of excessive 
bleeding. 

• Passage of blood clots is usually indicative of severe 
hemorrhage. 

Q.6. Can engagement of the head occur if placenta previa is 
present? 
Ans. No. Presence of a major degree placenta previa is usu-
ally associated with a free fl oating head in case of cephalic 
presentation. If two fi fths or less of the fetal head can be pal-
pated above the pelvic brim, the possibility of placenta previa 
can be nearly excluded.
Q.7. What do you understand by a “warning bleed”? 
Ans. This bleeding refers to small episodes of hemorrhage 
which occur prior to the episode of the major hemorrhage 
in cases with placenta previa. The bleeding occurs at about 34 
weeks of gestation or earlier when the lower uterine segment 
begins to form.
Q.8. How do you go about doing a double setup vaginal 
examination in an operation theater?
Ans. Double setup examination is rarely done nowadays for 
the danger of provoking torrential hemorrhage. The double 
setup examination is done while all the preparations for an 
emergency cesarean section are in place, in case it is required. 
The double setup vaginal examination involves the following 
steps:
• The obstetrician must scrub up and put on double pair 

of gloves. If on vaginal examination placenta is felt, the 
fi rst pair of gloves would be discarded so that the obstetri-
cian can immediately proceed for an emergency cesarean 
section.

• The OT nurse must be scrubbed up with her trolley ready. 
• The patient must be preferably under GA or epidural 

anesthesia. In case an emergency cesarean section is 

required, the anesthetist must be ready to extend the 
anesthesia. 

• A careful digital examination is done by the clinician. 
 – Firstly the index fi nger must be gently introduced inside 

the vagina. The vaginal fornices must be palpated for 
presence of any bogginess between the fetal presenting 
part and the fi nger. 

 – If the fetal presenting part can be palpated through the 
fornix, the fi nger can be introduced with some confi -
dence into the cervical canal and a careful examination 
is done through the cervix. 

 –  If the placental edge is felt at any point, the examina-
tion must be stopped and fi nger must be withdrawn. In 
these cases, an emergency cesarean section needs to be 
performed. If no placental edge is palpable, the entire 
lower segment can be gradually explored. In these 
cases, the membranes can be ruptured with the aim of 
allowing a vaginal delivery. 

Q.9. Why have patients with a placenta previa an increased 
risk of postpartum hemorrhage? 
Ans. In cases of placenta previa, the placenta is implanted in 
the lower segment which, normally does not have the same 
ability as the upper segment to contract and retract after 
delivery. Due to this, the chances of bleeding following the 
delivery of the baby are increased. Therefore, measures must 
be taken in advance to prevent the occurrence of postpartum 
hemorrhage.

Part 2: PLACENTAL ABRUPTION

 Case Study

A G4 P3 L2 patient, who is 32 weeks’ pregnant, presents with 
a history of severe vaginal bleeding and abdominal pain. The 
blood contains dark colored clots. Since the hemorrhage, the 
patient has also been complaining of reduced fetal move-
ments. The patient’s blood pressure is 80/60 mm Hg and the 
pulse rate 120 beats per minute.

 Introduction

Defi nition

Placental abruption can be defi ned as abnormal, pathologi-
cal separation of the normally situated placenta from its uter-
ine attachment.  As result, bleeding occurs from the opened 
sinuses present in the uterine myometrium. “Abruptio placen-
tae” is a latin word meaning, “rending asunder of placenta”, 
which denotes a sudden accident. Thus placental abruption 
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Table 4.6: Clinical classifi cation of placental abruption

Parameter Grade 0 Grade 1 Grade 2 Grade 3

External bleeding Absent Slight Mild to moderate Moderate to severe
Uterine tenderness Absent Uterus irritable, uterine Uterine tenderness Tonic uterine contractions and
  tenderness may or may is usually present marked uterine tenderness.
  not be present
Abdominal pain Absent Abdominal pain may or Abdominal pain is Severe degree of abdominal pain
  may not be present usually present may be present
FHS Present, good Present, good Fetal distress Fetal death
Maternal shock Absent Absent Generally absent Present
Perinatal outcome Good Good May be poor Extremely poor
Complications Absent Rare May be present Complication like DIC and oliguria
    are commonly present
Volume of  Less than 200 ml 150–500 ml More than 500 ml
retroplacental clot

is also known as accidental hemorrhage. Pathophysiology of 
bleeding related to placental abruption is shown in the fl ow 
chart 4.3. Separation of the normally situated placenta results 
in hemorrhage into the decidua basalis. A retroplacental clot 
develops between the placenta and the deciduas basalis, 
which interferes with the supply of oxygen to the fetus. As a 
result fetal distress can develop.

Clinical Classifi cation of Placental Abruption
Clinical classifi cation of placental abruption based on degree 
of disease severity is shown in table 4.6.
 Depending on the severity of clinical features, the placen-
tal abruption could be of the following types:

Grade 0
No obvious clinical features are present. Diagnosis is made 
after the inspection of placenta following the delivery of the 
baby. Sometimes placental abruption is not diagnosed until 
after delivery, when an area of clotted blood may be found 
behind the placenta.

Grade 1 (mild)
There may be slight external bleeding. Uterus may be irrita-
ble; uterine tenderness and abdominal pain may or may not 
be present. FHS is good and shock is absent (no signs of low 
blood pressure in the mother). The perinatal outcome is usu-
ally favorable and volume of retroplacental clot is usually 
less than 200 ml.

Grade 2 (moderate)
In this type of placental abruption, the external bleeding is 
mild to moderate in amount. The uterus is tender and the 
abdominal pain is often present. Maternal shock is absent; 
the patient may have tachycardia but does not have signs of 
hypovolemia. Fetal heart sounds may be present or absent and 
often there are signs of fetal distress. The perinatal outcome 
may or may not be favorable and fetal death often occurs. The 
volume of retroplacental clot may vary from 150–500 ml.

Grade 3 (severe)
This type of placental abruption is associated with moderate 
to severe amount of revealed bleeding or concealed (hidden) 

Flow chart 4.3: Pathophysiology of placental abruption
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bleeding. In this condition, more than half of the placenta 
separates and the volume of retroplacental clot is often more 
than 500 ml. Retroplacental clot volume more than 2.5 liters 
is usually suffi cient to cause fetal death. Tonic uterine con-
tractions (called tetany), abdominal pain and marked uter-
ine tenderness may be present. The abdominal pain is very 
severe. On examination, the uterus is tender and rigid; it may 
be impossible to feel the fetus. Maternal shock is pronounced 
and the blood pressure may become extremely low. Fetal 
death commonly occurs. Complications related to severe dis-
ease like coagulation failure or anuria may be present.

Types of Placental Abruption 
Based on the type of clinical presentation, there can be three 
types of placental abruption:

Concealed type (fi gure 4.9)
In this type of placental abruption, no actual bleeding is vis-
ible. The blood collects between the fetal membranes and 
decidua in form of the retroplacental clot. Though this type of 
placental abruption is usually rarer than the revealed type, it 
carries a higher risk of maternal and fetal hazards because of 
the possibility of consumptive coagulopathy, which can result 
in the development of disseminated intravascular coagulation 
(DIC).

Revealed type (fi gure 4.10)
In this type of placental abruption, following the placental 
separation, the blood does not collect between the fetal mem-
branes and decidua but moves out of the cervical canal and 

is visible externally. This type of placental abruption is com-
moner than the concealed variety.

Mixed type
This is the most common type of placental abruption and is 
associated with both revealed and concealed hemorrhage.

 History

CLINICAL PRESENTATION

The clinical features depend upon the degree of placental 
separation and the speed at which the separation occurs and 
whether it remains concealed or revealed. Signs and symp-
toms of placental abruption include: 

Vaginal Bleeding
The most common symptom of placental abruption is dark 
red vaginal bleeding with pain, usually occurring after 
28 weeks of gestation. It also can occur during labor. The 
amount of vaginal bleeding can vary greatly. Bleeding in pla-
cental abruption is mainly of maternal origin. The amount of 
bleeding may not be proportional to the amount of placental 
separation as in many cases the bleeding may be concealed.

Abdominal Pain
Abdominal and back pain often begins suddenly. Uterine 
tenderness may be present. There may be tonic uterine 
contractions in which there are rapid uterine contractions, 

Fig. 4.9: Concealed type of placental abruption Fig. 4.10: Revealed type of placental abruption 
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coming one after another, without any intervening period of 
relaxation.
 Some women may experience slightly different symp-
toms including, faintness and collapse, nausea, thirst, reduced 
fetal movements, etc

RISK FACTORS

The specifi c cause of placental abruption is often unknown. 
Some of the commonly associated risk factors which need to 
be elicited at the time of history include the following: 

Trauma or injury to the abdomen
Injury resulting due to a vehicle accident or fall is a common 
cause for placental abruption. Rarely, placental abruption may 
be caused by an unusually short umbilical cord or sudden 
uterine decompression (as in cases of polyhydramnios) which 
may cause sudden placental detachment. 

Increased age and parity
Increased maternal age (>40 years) and parity (>4) are 
commonly associated with an increased risk of placental 
abruption.

Previous history of placental abruption
If the woman has a history of experiencing placental abrup-
tion in past, she is at a high risk of experiencing the same 
condition during her present pregnancy as well.

High blood pressure associated with preeclampsia 
and chronic hypertension

High blood pressure increases the risk of placental abruption. 
The Magpie trial has demonstrated that use of magnesium 
sulfate in women with severe preeclampsia is associated with 
reduced incidence of placental abruption. 

Blood clotting disorders
Blood clotting disorders e.g. thrombophilias (both inherited 
and acquired) may also act as risk factors.

Multifetal gestation
Carrying multiple fetuses including twins, triplets, etc 
increases the woman’s risk of developing placental abruption.

Hydramnios
The women with polyhydramnios are associated with an 
increased risk of placental abruption. Sudden uterine decom-
pression resulting in escape of large quantities of amniotic 
fl uid can act as a predisposing factor for the development of 
placental detachment.

Substance abuse especially cocaine abuse
Placental abruption is more common in women who smoke; 
drink alcohol, or abuse drugs like cocaine or methampheta-
mine during pregnancy.

Preterm rupture of membranes

Presence of uterine leiomyomas

Presence of uterine leiomyomas especially at the site of 
placental implantation is supposed to be associated with an 
increased incidence of placental abruption. 

 General Physical Examination
Most important sign of placental abruption are vaginal bleed-
ing and abdominal and back pain. 
 The patient may be in shock (tachycardia and low blood 
pressure).
 There may be signs and symptons suggestive of preec-
lampsia (increased blood pressure, proteinuria, etc.)
 Often the patient’s clinical condition is disproportionate 
to the amount of blood loss, especially in cases of concealed 
hemorrhage.

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION

• Uterine hypertonicity and frequent uterine contractions 
are commonly present. It may be diffi cult to feel the fetal 
parts due to presence of uterine hypertonicity. Uterine 
rigidity may become apparent on abdominal palpation.

• Absent or slow fetal heart sounds: Severe degree of placen-
tal abruption may be associated with fetal bradycardia and 
other fetal heart rate abnormalities. In extreme cases, fetal 
demise may even be detected at the time of examination.

VAGINAL EXAMINATION

Though presence of placental abruption is not a contraindi-
cation for vaginal examination, vaginal examination should 
ideally not be performed in patients with history of APH due 
to the risk of placenta previa. If the cause of APH turns out to 
be placenta previa rather than placental abruption, perform-
ance of a vaginal examination can provoke an episode of 
torrential bleeding. In case vaginal examination needs to 
be done, a double setup examination must be performed as 
has been previously described in this chapter. In patients 
with placental abruption, an artifi cial rupture of membranes
may result in the release of blood stained amniotic fl uid.
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 Differential Diagnosis

Placenta Previa
The differential diagnosis includes various causes for 
antepartum vaginal bleeding, which are listed in fl ow chart 
4.1. In this particular case though the history points towards 
the diagnosis of placental abruption, the differential diagnosis 
is however not that simple. This is so as labor accompany-
ing placenta previa can cause pain suggestive of placental 
abruption. On the other hand, placental abruption may mimic 
normal labor. Thus the main responsibility of the obstetrician 
in this case is to rule out the presence of placenta previa and 
to confi rm the diagnosis of placental abruption. The differ-
ences between clinical presentation of placenta previa and 
placental abruption are enumerated in table 4.7.

Bloody Show
Slight vaginal bleeding, also known as bloody show is 
common during active labor. Cervical effacement and dilata-
tion is often associated with tearing of small blood vessels 

resulting in the development of blood stained discharge. 
Small amount of dark colored bleeding associated with pla-
cental abruption may at times be confused with bloody show. 
Bloody show usually occurs in presence of active labor and 
is not associated with uterine tenderness and rigidity. Also, 
show has a mucoid character in which the mucus is mixed 
with blood.

 Management
Management comprising of investigations and definitive 
obstetric management is discussed below.

 Investigations
The diagnosis of placental abruption is usually made on his-
tory and clinical examination. Ultrasound examination must 
be performed in order to confi rm the diagnosis. 

Ultrasound Examination
USG examination helps in showing the following details:

Table 4.7: Difference between placenta previa and placental abruption

Parameter Placenta previa Placental abruption

Characteristics of bleeding

Nature of bleeding Painless, causeless, recurrent Bleeding is  associated with abdominal pain and is usually
 episodes  of bleeding related to some cause such as trauma or preeclampsia
Color of blood Blood is bright red in color Blood is dark colored
Amount of blood loss Profuse, may be preceded by small Blood loss may vary from slight in amount to large. 
 amounts of warning hemorrhages In cases of concealed hemorrhages, the blood loss
  may be disproportionately low in relation to the woman’s
  general physical condition (pallor, shock, etc)

Abdominal examination

Fundal height Fundal height is proportionate to Uterus may be disproportionately enlarged in cases of
 the period of gestation concealed hemorrhage
Feel of the uterus Uterus is soft and relaxed Uterus is usually tense, tender and rigid
Fetal presentation Fetal malpresentation is commonly Fetal malpresentation is not related to the etiology of
 present placental abruption
Engagement of fetal The fetal presenting part remains The fetal presenting part commonly gets engaged.
presenting part high up; the engagement of  the
 presenting part does not take place.
FHS FHS is usually present and is within Fetal bradycardia related to fetal distress may commonly
 the normal limits be present

Investigations

Ultrasound examination Placenta is present in the lower Normal placental location
 uterine segment
Coagulation profi le Usually not affected May be altered in severe cases of placental abruption
  associated with DIC
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• Ultrasound examination may help in showing the location 

of the placenta and thus would help in making or ruling 
out the diagnosis of placenta previa because many at times 
it may become clinically become impossible to differenti-
ate between placenta previa and placental abruption.

• Ultrasound examination also helps in visualization of ret-
roplacental clot (fi gure 4.11), thereby confi rming the diag-
nosis of placental abruption.

• Ultrasound also helps in checking the fetal viability and 
presentation. 

 Ultrasound examination is especially important in cases 
of placental abruption as it may become extremely diffi cult 
to palpate the fetal parts due to uterine hypertonicity. Also 
it is important to record the fetal heart rate as the fetus is 
quite likely to be at jeopardy in the severe cases of placental 
abruption.

 Treatment/Obstetric Management

PREVENTION
Though once placental detachment has occurred, presently 
there is no treatment to replace the placenta back to its origi-
nal position, some of the following steps can be taken to help 
reduce its occurrence:
• Early detection and treatment of preeclampsia
• Avoidance of smoking, drinking alcohol or using illicit 

drugs during pregnancy. 
• Avoidance of trauma
• Avoidance of sudden uterine decompression

Fig. 4.11: Ultrasound examination in case of placental abruption 
showing presence of a retroplacental clot

• The obstetrician need to remain more vigilant during the 
antenatal period in the cases associated with high risk fac-
tors for development of placental abruption.

DEFINITIVE TREATMENT

The treatment plan for the patient with placental abruption is 
shown in fl ow chart 4.4.
 The management plan depends on grade of placental 
abruption (extent and severity of the disease process) and 
fetal maturity. Other factors which need to be considered 
before deciding the specifi c treatment for placental abruption 
include the maternal condition, amount of maternal bleeding 
and fetal condition.

Mild Placental Abruption
In cases with mild abruption, where fetal maturity has yet 
not been attained, expectant management can be undertaken 
until the fetus attains maturity.  If at any time severe bleeding 
occurs; fetal distress appears or maternal condition worsens, 
an emergency cesarean delivery may be required.

Moderate Placental Abruption
A moderate case of placental abruption requires hospitali-
zation and constant fetal monitoring. The expectant man-
agement can be continued if the mother remains stable. 
In case the maternal condition deteriorates or fetal distress 
develops, an emergency cesarean delivery may be required. 
If the uterus remains soft, the pregnancy must be termi-
nated by induction of labor by ARM and oxytocin infu-
sion. Amniotomy helps in the escape of fl uid, which might 
help in reducing the amount of bleeding from the implan-
tation site. It also helps in reducing the entry of thrombo-
plastin into the maternal circulation, thereby preventing the
development of DIC. If during labor, the FHR becomes non-
reassuring or if the uterus becomes hypertonic, an emergency 
cesarean section is usually required.

Severe Placental Abruption
If the women presents with severe placental abruption, the 
following steps need to be urgently undertaken:
• The patient requires urgent admission to the hospital.
• Insertion of a central venous pressure line, IV line and a 

urinary catheter.
• Blood needs to be sent for ABO and Rh typing, cross-

matching and CBC. At least four units of blood needs to 
be arranged.

• Blood transfusion must be started if signs of shock are 
present.
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Flow chart 4.4 : Treatment plan for the patient with abruption placenta

• Once the patient has stabilized the following investiga-
tions need to be sent: Clotting time, fi brinogen levels, pro-
thrombin time, activated partial thromboplastin time and 
platelet count

• Analgesia can be administered.
• Intravenous fl uids and blood should be administered in 

such a way as to a maintain hematocrit at 30% and a urine 
output of at least 30ml/hour.

• Inspection of vaginal pads and monitoring of vitals (pulse, 
blood pressure, etc) at every 15–30 minutes intervals 
depending upon the severity of bleeding. 

• Blood coagulation profi le (fi brinogen, fi brin degradation 
products, APTT, prothrombin time, platelet count etc) 
needs to be done at every two hourly intervals. 

• The placental position must be localized using an ultra-
sound scan.
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• After the patient has stabilized, the cervix must be 
inspected with the help of a speculum in order to rule out 
the local causes of bleeding.

• The fetal heart sounds must be monitored continuously 
with external cardiotocography.

• Intramuscular corticosteroids need to be administered to 
the mother in case of fetal prematurity. 

• As the chances of the baby being distressed at birth are 
high, pediatrician and neonatologist need to be informed 
for resuscitation of the baby, immediately after the 
delivery.

• Defi nitive treatment in these cases is the delivery of the 
baby.

 In case of severe abruption, delivery should be performed 
by the fastest possible route. Cesarean delivery needs to be 
performed for most cases with severe placental abruption. 
Severe blood loss may require a blood transfusion.  If the baby 
is alive, a cesarean section is often the best mode of delivery 
especially when the cervical os is closed. In conditions where 
the baby has already died in the womb, urgent delivery is 
still warranted keeping in view the development of possible 
maternal complications particularly DIC. In cases of intrau-
terine death, delivery by vaginal route appears to be the best 
option as the complications of serious coagulation defects are 
less dangerous than with LSCS. In patients with fetal death
and unripe cervix, misoprostol 400 μgms intravaginally or 
high dose oxytocin (50–100 mIU/minute) may be required 
in order to accelerate vaginal delivery. In the past, it was 
believed that the specifi c time interval between obtaining a 
vaginal delivery and intrauterine death must be 4–6 hours. 
However, nowadays this interval can be easily extended up to 
24 hours. Patients with fi brinogen concentration of less than 
100 mg/dl may benefi t from administration of 10–20 units 
of cryoprecipitate. In case of patients with abruption and
fetal demise, the following steps need to be undertaken:
• Infusion of packed red blood cells.
• Administration of blood and crystalloids to maintain a 

hematocrit of 30% and a urine output of 30 ml/hour.
• Sonography to confi rm fetal death and fetal malpresenta-

tion.
• Obtaining a DIC profi le.
• Heparin is not to be administered.

Expectant Management for 
Mild Placental Abruption
A mild abruption may resolve and the patient can often be 
closely observed on an outpatient basis for the remainder of 
pregnancy. With expectant management, some small abrup-
tion will stop bleeding on their own. The patient may be dis-
charged after 4–5 days if the bleeding does not recur. 

Prerequisites for expectant management
Before the expectant management can be undertaken, the fol-
lowing conditions need to be fulfi lled:
• Fetal maturity is not achieved (fetus < 36 weeks of 

gestation).
• Bleeding has stopped and there is no active bleeding.
• The fetus is not in distress
• The mother’s vital signs are stable
• Patient is not in labor. 

Steps of expectant management 
The following steps need to be undertaken:
• Admission to the hospital.
• Bed rest must be advised.
• The women must be advised to avoid sexual intercourse.
• Blood investigations need to be done: Blood grouping and 

crossmatching, hematocrit and coagulation studies.
• Placenta to be localized by an ultrasound scan.
• Once the active bleeding has stopped, cervix needs to be 

inspected with a speculum.
• The fetal monitoring should be done using DFMC, ultra-

sound measurements of fetal growth and NST. 

Cesarean Section
Indications for emergency cesarean section in cases of pla-
cental abruption are as follows:
• Appearance of fetal distress.
• Bleeding continues to occur despite of artifi cial rupture of 

membranes and oxytocin infusion.
• Labor doesn’t seem to progress well, despite artifi cial rup-

ture of membranes and oxytocin infusion.
• Deterioration of maternal or fetal condition
• Presence of fetal malpresentation.
• Associated obstetric factors
• Appearance of a complication (DIC, oliguria, etc)

 Complications

MATERNAL 

Maternal Shock due to Severe Bleeding

Placental abruption is a serious complication of pregnancy 
that requires immediate medical attention. Placental abrup-
tion can cause life-threatening hemorrhage for both mother 
and baby.

Maternal Death
Severe bleeding, shock and DIC associated with placental 
abruption can result in maternal death.
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Renal Failure

Severe shock resulting from grade 3 placental abruption and/
or DIC can be responsible for development of renal failure.

Couvelaire Uterus or Uteroplacental Apoplexy
This condition has been found to be associated with severe 
forms of concealed placental abruption and is characterized 
by massive intravasation of blood into the uterine muscula-
ture upto the level of serosa (fi gure 4.12). The blood gets infi l-
trated between the bundles of muscle fi bers. As a result, the 
uterus becomes port wine in color. This is likely to interfere 
with uterine contractions and may predispose to the develop-
ment of severe postpartum hemorrhage. However couvelaire 
uterus per se is not an indication for cesarean hysterectomy.
 In couvelaire uterus, there can be effusions of blood 
beneath the tubal serosa, connective tissues of broad liga-
ments, substance of the ovaries as well as free blood in the 
peritoneal cavity. These myometrial hemorrhages may inter-
fere with uterine contractions to produce PPH. 

Risk of Recurrence of Abruption in Future 
Pregnancies
Recurrence risk of placental abruption varies from 8% to 15%. 

Postpartum Uterine Atony and 
Postpartum Hemorrhage

Disseminated Intravascular Coagulopathy (DIC)

DIC is a syndrome associated with both thrombosis and 
hemorrhage. The pathophysiology of DIC is shown in 

fl ow chart 4.5. In DIC, initially there is activation of the 
coagulation pathways, both intrinsic and extrinsic (fl ow chart 
4.6), due to thromboplastin released from the decidual frag-
ments and placental separation. As the process of coagula-
tion continues, it results in consumption of various clotting 
factors and widespread deposition of fi brin. This can result 
in development of hypoxia, ischemia and necrosis, which 
ultimately results in end stage organ damage, especially renal 
and hepatic failure. This consumptive coagulopathy and acti-
vation of the fi brinolytic system (fl ow chart 4.7) results in 
development of hypofi brinogenemia (< 150 mg/dl), elevation 
in the levels of FDP (fi brin degradation products), increased 
levels of D-dimers and variable decrease in the levels of 
various coagulation factors and platelets. As a result of con-
sumptive coagulopathy and activation of fi brinolytic system, 
bleeding takes place. Massive bleeding and end stage organ 
failure in patients with DIC is ultimately responsible for pro-
ducing death.

Causes of DIC
Besides placental abruption, there are many causes which 
may be responsible for producing DIC. Some of these causes 
for DIC are listed in table 4.8.

Clinical presentation
Most common sign of DIC is bleeding. It can be manifested 
in form of ecchymosis, petechiae and purpura. There can be 
oozing or frank bleeding from multiple sites. Extremities may 
become cool and mottled. Pleural and pericardial involvement 
may be responsible for producing dyspnea and chest pain 
respectively. Hematuria is commonly produced. Bleeding and 
renal failure are the most important manifestations in cases 
with DIC.

Diagnosis
In the cases of DIC, the coagulation profi le is mainly affected. 
Abnormal results of various tests in coagulation profi le in 
patients with DIC are shown in table 4.9. Fibrinogen levels 

Fig. 4.12: Couvelaire uterus

Table 4.8: Various causes for DIC

Obstetrical causes (placental abruption, septic abortion, amniotic 
fl uid embolism, intrauterine death)
Infection (bacterial, viral, parasitic, rickettsial and mycotic)
Malignancy (metastatic tumors including those in colon, lungs, 
breast, prostate, etc)
Transfusion reactions (ABO incompatibility)
Vascular disorders (giant hemangiomas, aneurysm, prosthetic 
grafts, etc)
Massive tissue injury (trauma/burns etc)
Miscellaneous (snake bites, iron toxicity, pancreatitis, etc)



Chapter 4 � Antepartum Hemorrhage

85

4

Flow chart 4.5: Pathophysiology of DIC

Table 4.9: Abnormal results of coagulation profi le in
cases of DIC

Test Normal results DIC

Fibrinogen 150–600 mg/dl Reduced (< 150 mg/dl)
Prothrombin time 11–16 seconds Prolonged
APTT 22–37 seconds Prolonged
(activated partial
thromboplastin time)
Thrombin time (TT) 15–25 seconds Prolonged
Platelet count 1.2–1.5 lakh/mm3 Reduced
D-dimer < 0.5 mg/L Increased (> 0.5 mg/L)
FDP Less than Increased (> 10 μg/dl)
 10 μg/dl

are reduced; prothrombin time, APTT (activated partial 
thromboplastin time) and thrombin time are prolonged; plate-
let levels are reduced and levels of D-dimer and Fibrinogen 
degradation products (FDP) are increased.
 Prothrombin time: It is the time taken by the blood to 
clot after addition of tissue thromboplastin. It indicates the 
amount of prothrombin present in the blood.
 Activated Partial Thromboplastin Time: Time taken for 
the blood to clot after addition of phospholipids and calcium. 
 Thrombin time: Time taken for blood to clot after adding 
thrombin to it.

 The fi ndings on peripheral smear (fi gure 4.13) in patients 
with DIC are suggestive of microangiopathic hemolytic 
anemia. The peripheral smear shows presence of multiple 
helmet cells, fragmented RBC’s, microspherocytes and schis-
tocytes and paucity of platelet cells.

Treatment of DIC
Treatment of DIC mainly involves the treatment of the under-
lying cause. Platelets can be transfused in patients at high 
risk of bleeding, e.g. those who need to undergo surgery. 
Replacement therapy with fresh frozen plasma may also be 
administered. Fresh frozen plasma is usually administered 
to maintain fi brinogen levels above 150 mg/dl. Fresh frozen 
plasma (FFP) usually contains the clotting factors V, VIII, 
XIII and antithrombin III. Usual dose of fresh frozen plasma 
is 10–15 mg/kg body weight. Indications for administration 

Fig. 4.13: Peripheral smear in patient with DIC, suggestive of 
hemolytic anemia. The black arrows point towards the helmet cells
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Flow chart 4.6: Coagulation pathways

Flow chart 4.7: Fibrinolytic pathway of FFP include prolongation of prothrombin time and fi brin-
ogen levels less than 50 mg/dl. Transfusion of platelets, 
fi brinogen concentrates and cryoprecipitate is also sometimes 
given. Cryoprecipitate is composed of fi brinogen and factor 
VIII. The use of heparin in cases of DIC is largely controver-
sial and is supposed to worsen the bleeding.

FETAL COMPLICATIONS
Fetal Distress

Placental abruption can deprive the baby of oxygen and nutri-
ents and cause heavy bleeding in the mother. Left untreated, 
placental abruption puts both mother and baby in jeopardy. 
 Decreased oxygen to the brain leads to later development 
of neurological or behavioral problems. In severe cases, still-
birth is possible. 



Chapter 4 � Antepartum Hemorrhage

87

4

Premature Delivery

Stillbirth and Fetal Death 

Placental abruption is an important cause of fetal distress, 
asphyxia and ultimately intrauterine death. Premature deliv-
ery in cases with placental abruption is an important cause of 
fetal morbidity.

 Important Questions and Answers
Q.1. What should be the initial steps for management in the 
above mentioned patient? 
Ans. The initial step in the management of this case is the 
emergency active resuscitation of the mother as an emer-
gency. The other steps which need to be taken include the 
following:
• Two intravenous infusion lines are usually needed, one of 

which can be a central venous pressure line. 
• Blood needs to be sent for the following investigations: 

CBC, ABO and Rh typing and cross-matching and blood 
coagulation profi le.

• Two units of fresh frozen plasma and at least four units 
of whole blood need to be urgently arranged and cross-
matched. This is usually needed for effective resuscitation. 

• The pulse rate and blood pressure must be checked every 
15 minutes until the patient’s condition stabilizes and 
every half hourly thereafter. 

• A Foley’s catheter must be inserted into the bladder and 
half hourly input-output charting needs to be done.

• An urgent ultrasound examination needs to be per-
formed to confi rm placental position, fetal viability and 
presentation.

• Pain relief in the form of intramuscular injection of pethi-
dine must be administered.

Q.2. In this case, on ultrasound examination a retroplacental 
clot was observed and placenta was located posteriorly in 
the upper uterine segment. CTG trace showed non-reassur-
ing fetal heart trace. What would be the next step in man-
agement in this case? 
Ans. In this case a diagnosis of placental abruption in asso-
ciation with fetal distress was made. The baby needs to be 
delivered as soon as possible. Since the diagnosis of placenta 
previa has been excluded, a vaginal examination can be safely 
performed. Further management needs to de decided based 
on the fi ndings of the vaginal examination. If the cervix is 9 
cm or more dilated and the fetal head is on the pelvic fl oor, 
ARM can be done and oxytocin infusion can be started so 
that the fetus can be delivered vaginally as quickly as possi-
ble. If the cervical dilatation is found to be less than 9 cm, an 

emergency cesarean section must be performed as soon as the 
patient has been resuscitated. Immediately before starting the 
cesarean section, the fetal heart sounds must be auscultated.
Q.3. What is the most likely cause of antepartum hemor-
rhage with fetal distress?
Ans. The most likely cause of antepartum hemorrhage in asso-
ciation with fetal distress is placental abruption. Intrauterine 
death also can commonly occur in cases of placental abrup-
tion, where as it is relatively less common in cases of pla-
centa previa.
Q.4. Why is an antepartum hemorrhage of unknown cause 
always regarded in a serious light? 
Ans. There is a possibility that abruptio placentae is present. 
If the abruptio placentae is going to extend, intrauterine death 
may result. The risk of such an event is greatest during the 24 
hours following the bleed. 
Q.5. How would you manage this patient if a fetal heart beat 
is not heard?
Ans. If placental separation is so severe that the fetus is dead, 
vaginal delivery is preferred unless hemorrhage is so severe 
that it cannot be managed even by vigorous blood replace-
ment or there is the presence of some other obstetrical factor. 
In this case, the membranes should be ruptured and the fetus 
delivered vaginally, if possible. 
Q.6. What is the most probable cause of the blood stained 
vaginal discharge? How can the cause of the vaginitis be 
diagnosed?
Ans. The most common cause of blood stained vaginal dis-
charge is trichomonas vaginitis. This can usually be con-
fi rmed by a speculum examination. During the speculum 
examination, a sample of the discharge should be taken and 
a wet smear made. Trichomonal organisms seen on the wet 
smear are probably the cause of vaginitis. Abruption placenta 
is another cause of blood stained amniotic fl uid which could 
be responsible for producing blood stained vaginal discharge 
in this case.
Q.7. How would you treat a patient with Trichomonal 
vaginitis? 
Ans. Single dose of 2 g metronidazole (Flagyl) is given orally 
to both the patient and her partner. 
Q.8. What are the likely causes for renal failure in patients 
with placental abruption?
Ans. In cases with placental abruption, the renal failure could 
result from numerous causes including the following:
• Acute tubular necrosis.
• Massive hemorrhage resulting in impaired renal perfusion.
• Frequent coexistence of preeclampsia which is an impor-

tant cause of renal vasospasm.
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Q.9. What are the causes of PPH in a case of placental 
abruption?
Ans. If the woman has suffered a placental abruption, there 
might be presence of intramuscular hemorrhages within the 
uterine musculature, which may prevent effective uterine 
contractions thereby resulting in development of PPH. Due to 
onset of DIC in cases with severe placental abruption, there 
might be failure of coagulation due to which the blood may 
fail to clot. This may be another cause for PPH.
Q.10. What steps should be taken to prevent the occurrence 
of PPH?
Ans. Active management of the third stage of labor is the 
most important step for the prevention of PPH. This incorpo-
rates the following steps:
• 0.5 mg of ergometrine must be administered at the deliv-

ery of anterior shoulder. This can be supplemented with 
fi ve units of oxytocin, if required. If necessary, these drugs 
may be repeated several times.

• An intravenous line must be running and typed and cross-
matched blood should be available. Any time severe 

hemorrhage occurs, or the mother appears to be in shock, 
blood must be transfused immediately.

• Bimanual compression of the uterus may be tried after rul-
ing out the traumatic causes of bleeding.
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 Case Study
A 24-year-old G2 P1 L1 with 36 completed weeks of gesta-
tion and previous history of normal vaginal delivery at term 
presented for an ANC check-up. There is no history of taking 
any fertility treatment. She gives history of being diagnosed 
with twin gestation on an ultrasound examination done at 8 
weeks.

 Introduction
Development of two or more embryos simultaneously 
in a pregnant uterus is termed as multifetal gestation. 
Development of two fetuses simultaneously is known as twin 
gestation (fi gure 5.1); development of three fetuses simulta-
neously as triplets; four fetuses as quadruplets; fi ve fetuses as 
quintuplets and so on…
 The incidence of twin gestation is about one per 80 live 
births. The incidence varies among different countries and 
ethnic groups, with the incidence being highest in African 
countries, lowest in Japan and intermediate in Caucasians. 

Twin Pregnancy5

According to the Hellen’s rule, the frequency of twins is 1 in 
80; frequency of triplets 1 in 802; frequency of quadruplets 1 
in 803 and so on. The exact cause of multifetal gestation is not 
known.

TYPES OF TWIN GESTATION

Multifetal gestation can be of two types: Monozygotic twins 
and Dizygotic twins (fi gure 5.2). The difference between 
these two are described in table 5.1.

Dizygotic Twins
When two or more ova are fertilized by sperms, the result 
is development of dizygotic twins or non-identical twins or 
fraternal twins (fi gures 5.3A and 5.4). As a result of being 
fertilized by two separate sperms, the two embryos can be 
of different sexes. Furthermore, in dizygotic twins the two 
embryos have separate placentae and there is no communica-
tion between the fetal vessels of the two embryos. 

Monozygotic Twins
Monozygotic twins are formed due to the division of a single 
fertilized egg (fi gures 5.3B and 5.4). In monozygotic multi-
ple pregnancies, different types can result depending on the 
timing of the division of the ovum.

Fig. 5.1: Twin gestation Fig. 5.2: Difference between monozygotic and dizygotic twins
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Fig. 5.3A: Formation of dizygotic twins

Table 5.1: Difference between monozygotic and dizygotic twins

Parameter Monozygotic twins (identical twins) Dizygotic twins (nonidentical or fraternal twins)

Etiology  Division of a fertilized ovum into two Fertilization of two or more ova by sperms
Sex  Same Can be different
Placenta Single  Each fetus has a separate placenta
Communication between Present Absent
fetal vessels
Genetic features (DNA fi nger Same Different
printing)
Blood group Same Different
Skin grafting  Acceptance by the other twin Rejection by the twin
Intervening membrane Composed of three layers: A fused chorion in the Composed of four layers: Two chorions in the
between the two fetuses middle surrounded by amnion on two sides middle surrounded by amnion on two sides
Fetal growth and congenital More common Less common
malformation
Incidence  Comprises of one-third of total cases of twins Comprises of two-third of total cases of twins

Different types of monozygotic twins
Diamniotic dichorionic monozygotic twin pregnancy (fi gure 
5.5A): The embryo splits at or before three days of gestation. 
This results in development of two chorions and two amnions. 
There is development of two distinct placentae or a single 
fused placenta. This type of monozygotic twin accounts for 
nearly 8% of all twin gestations.
Diamniotic monochorionic monozygotic twin pregnancy 
(fi gure 5.5B): The cleavage division is delayed until the for-
mation of inner cell mass and the embryo splits between four 
to seven days of gestation. This results in development of a 
single chorion and two amnions. Nearly 20% of all twins are 
of this type.

Monoamniotic monochorionic monozygotic twin pregnancy 
(fi gure 5.5C): The embryo splits between eight to twelve 
days of gestation. This results in development of one chorion 
and one amnion. Such types of monozygotic twins are rare, 
accounting for less than 1% of all twin gestations.
Conjoined or Siamese monozygotic twin pregnancy: The 
embryo splits at or after 13 days of gestation, resulting in 
development of conjoined twins, which share a particu-
lar body part with each other. Development of such type of 
monozygotic twins is extremely rare. Different types of con-
joined twins, which can result are shown in fi gures 5.6A and 
B and table 5.2. The conjoined twins are diagnosed by ultra-
sonographic features (fi gure 5.7), some of which are as:
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Fig. 5.3B: Formation of monozygotic twins

Fig. 5.4: Formation of monozygotic and dizygotic twins

• Both the twins appear to be facing one another, with their 
heads being at the same plane and level.

• The thoracic cages of both the twins appear to be unusu-
ally close to one another. 

• Repeat ultrasound examination done at an interval of few 
days or even few weeks is unable to show any change in 
the relative positions of the fetuses.

• The fetal heads may appear to be unusually hyperextended.
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Fig. 5.5A: Diamniotic dichorionic monozygotic twin pregnancy Fig. 5.5C: Monoamniotic monochorionic monozygotic twin 
pregnancy 

Fig. 5.5B: Diamniotic monochorionic monozygotic twin 
pregnancy

Fig. 5.6A: Different types of conjoined twins

 If the pregnancy is allowed to continue, delivery by cesar-
ean section is the only option followed by surgical separation 
of the babies after birth.

Table 5.2: Different types of Siamese twins

Type of Siamese twin Description

Thoracophagus Joined at the chest
Omphalophagus  Joined at the anterior abdominal wall
Craniophagus  Joined at the head
Pyophagus  Joined at the buttocks
Ischiophagus  Joined at the ischium
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 History

RISK FACTORS

The risk factors which are most likely to result in twin preg-
nancies and need to be elicited while taking the history 
include the following:
• Increased maternal age and parity
• Previous history of twin gestation
• Family history of twin gestation (especially on maternal 

side)
• Conception following a long period of infertility.
• Pregnancy attained through use of assisted reproductive 

technology (in vitro fertilization or use of clomiphine 
citrate).

• Racial origin (twin gestation is more common among the 
women of West African ancestry, less common in those of 
Japanese ancestry).

• History of using progestational agents or combined oral 
contraceptives. These are the drugs which are prone to 
reduce the tubal mobility.

• Previous history of twin gestation.

CLINICAL PRESENTATION
The woman may experience exaggeration of symptoms 
of early pregnancy, including symptoms like nausea, piles, 
varicosities, heartburn, shortness of breath, backache, ankle 
swelling, piles, varicose veins, etc due to a higher levels of 
circulating hormones. Pregnancy complications like preterm 
labor, preeclampsia, placenta previa, polyhydramnios, anemia 
etc are also more common in twin pregnancies. Nearly all 
multiple pregnancies are now diagnosed in the fi rst trimester 
by ultrasound. However, some twins die and are absorbed in 
the fi rst half of pregnancy resulting in “the disappearing twin” 
syndrome. With increasing period of gestation, the woman 
may experience increased frequency of heartburn; indiges-
tion and urinary frequency as the enlarging uterus presses on 
other organs. Back pain is common because of the extra load 
of the enlarging uterus in combination with the relaxation of 
muscles and ligaments produced by the pregnancy hormones. 
The women with mulitifetal gestation may experience early 
onset of preeclampsia.

 General Physical Examination
The signs of anemia may be exaggerated in a woman with 
multifetal gestation and she may exhibit pallor of extreme 
degrees. There may be early onset of preeclampsia in these 
women. As a result they may show high blood pressure and 
proteinuria before twenty weeks of gestation.

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION

Inspection

Abdominal overdistension (barrel shaped abdomen)

Palpation
• The uterus may be palpable abdominally earlier than 12 

weeks gestation.
• In the second half of pregnancy, the women may present 

with a uterine size more than the period of gestation and/or 
higher than expected weight gain in comparison to single-
ton pregnancies. Height of the uterus is greater than period 
of amenorrhea (fundal height is typically 5 cm greater 
than the period of amenorrhea in the second trimester).

• Abdominal girth at the level of umbilicus greater than the 
normal abdominal girth at term.

• Palpation of multiple fetal parts (e.g. palpation of two fetal 
heads).

• Presence of hydramnios.

Fig. 5.6B: Autopsy specimen of craniophagus twins

Fig. 5.7: Ultrasound appearance of conjoined twins fused in the 
regions of skull and anterior chest wall
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Auscultation

Two FHS can be auscultated, located at two separate spots 
separated by a silent area in between.

 Differential Diagnosis
Other causes for fundal height being more than period of 
amenorrhea are listed in table 5.3. Ultrasound examination 
can help in ruling out various other conditions which cause 
the fundal height to be more than the period of gestation and 
also help in confi rming the diagnosis of multifetal gestation.

 Management
Management comprising of investigations and definitive 
obstetric management is discussed below.

 Investigations

Routine ANC investigations

See chapter 1

Ultrasound examination
• Multiple fetuses: Presence of two or more fetuses or gesta-

tional sacs (fi gures 5.8A and B). 
• Multiple placentas: There may be two placentas lying 

close to one another or presence of a single large placenta 
with a thick dividing membrane. This dividing layer could 
be composed of maximum upto four membranes (two lay-
ers of chorion fused in the middle, surrounded by amnion).

• Twin peak sign: Pregnancies in which a single placental 
mass is identifi ed, it may be diffi cult to distinguish one 
large placenta from two placentas, lying side by side or 
fused. Examining the point of origin of dividing mem-
brane on the placental surface may help in clarifying the 
situation. If a triangular projection of the placental tissue 
is seen to extend beyond the chorionic surface between 
the layers of the dividing membrane, this might imply 
the presence of two fused placentas. This sign may be 

Table 5.3: Differential diagnosis of multifetal gestation

Hydramnios 
Wrong dates
Hydatidiform mole
Uterine fi broids
Adnexal masses
Fetal macrosomia

Fig. 5.8A: Presence of two gestational sacs on ultrasound, with 
sac A=7.6 weeks and sac B=5.7 weeks

Fig. 5.8B: Ultrasound of the same patient at 30 weeks of 
gestation, showing two fetal heads

observed on the ultrasound and is termed as “twin-peak” 
sign. 

 Treatment/Obstetric Management

PREVENTION

Primary Prevention

Methods of primary prevention aim at preventing the occur-
rence of twin pregnancies in the fi rst place. These include, 
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limiting the number of embryos transferred in IVF and close 
counseling/monitoring of women using ovulation induc-
tion therapies. Since 2001, the Human Fertilisation and 
Embryology Authority (UK) has recommended that the maxi-
mum number of embryos to be transferred per cycle of IVF 
must be limited to two.

Secondary Prevention
The methods of secondary prevention aim at reducing the 
occurrence of twin gestation and other higher order preg-
nancies, once the formation of multiple gestational sacs has 
already occurred. This method mainly involves the proce-
dure of multifetal pregnancy reduction (MFPR). This option, 
however, may not be acceptable to all individuals with a past 
history of infertility. MFPR is performed early in pregnancy, 
usually between 9 and 12 weeks. In this procedure, potassium 
chloride is injected into the selected fetuses under either a 
transabdominal or transvaginal ultrasound guidance. MFPR 
may be associated with many risks, including the miscarriage 
of remaining fetuses, emotional consequences for the parents 
and rarely infection.

MANAGEMENT IN THE ANTENATAL PERIOD

Steps for Prevention of Preterm Labor

Since preterm labor is the common complication associated 
with multifetal gestation, steps should be taken to avoid the 
risk of preterm labor. Some of these are as follows: 
• Bed rest, 
• Administration of tocolytic agents (beta-mimetic agents, 

calcium channel blockers, etc), 
• Regular monitoring of uterine activity, if possible using 

external cardiotocography in which uterine contractions 
along with the fetal heart rate are continuously monitored.

• Prophylactic cervical cerclage: The success of this proce-
dure has not yet been proven.

• The women should be advised to contact her midwife/or 
obstetrician as soon as she experiences a contraction.

However the routine use of any of these strategies: Beta 
mimetics, cervical cerclage and bed rest has not been sup-
ported by good evidence.

Increased Daily Requirement for Dietary Calories, 
Proteins and Mineral Supplements
There is an increase in requirement for total dietary calo-
ries and proteins. There is an additional calorie require-
ment to the extent of 300 kcal per day above that required 
for a normal singleton gestation or 600 kilocalories more in 

comparison with the nonpregnant state. There is a require-
ment for increased iron and folic acid supplements in order to 
meet the demands of twin pregnancy. Iron requirement must 
be increased to the extent of 60–100 mg per day and folic 
acid to 1 mg per day. Calcium also needs to be prescribed 
above the requirements for a normal singleton gestation.

Increased Frequency of Antenatal Visits
The patient should be advised to visit the ANC clinic every 
two weeks, especially if some problem is anticipated. 
Attention should be focused on evaluation of blood pressure, 
proteinurea, uterine fundus height and fetal movements. The 
patient should be advised to maintain a daily fetal move-
ment count chart (DFMC chart). The fetal growth should 
be monitored using an ultrasound examination every 3–4 
weeks. Vaginal and bladder infections should be recognized 
and treated promptly to prevent the risk of preterm labor. The 
patient should be advised to stop doing extraneous activities 
and rest in the lateral decubitus position for a minimum of 
2 hours each morning and afternoon.

Increased Fetal Surveillance
Since presence of multifetal gestation can produce numerous 
complications for the fetuses, which can result in signifi cant 
neonatal morbidity and mortality, stringent fetal surveillance 
becomes mandatory. Fetal monitoring can be done with the 
help of serial ultrasound examination, BBP, NST, AFI and 
Doppler ultrasound examinations.

MANAGEMENT IN THE INTRAPARTUM PERIOD 
(Flow charts 5.1A and B) 

The following precautions need to be observed in the intra-
partum period:
• Blood to be arranged and kept crossmatched.
• Pediatrician/anesthesiologist needs to be informed.
• Patient should be advised to stay in bed as far as possible 

in order to prevent premature rupture of membranes.
• Labor should be monitored with help of a partogram and 

the heart rate of both the fetuses must be monitored prefer-
ably using a cardiotocogram. If the membranes have rup-
tured, the fi rst twin can be monitored with help of internal 
cardiotocography, where as the second twin can be moni-
tored with help of external cardiotocography (fi gure 5.9).

• Prophylactic administration of corticosteroids for attain-
ing pulmonary maturity in cases of anticipated preterm 
deliveries.

• IV access in the mother must be established.
• Careful fetal monitoring.
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Flow chart 5.1A: Intrapartum management of fi rst twin

Fig. 5.9: Internal electronic monitoring of the fi rst twin and external electronic monitoring of the second twin
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Flow chart 5.1B: Intrapartum management of the second twin

• Epidural analgesia for relief from pain is preferred as it 
can be rapidly extended in caudal direction in case a pro-
cedure like internal podalic version or cesarean section is 
required.

• Vaginal examination must be performed soon after the 
rupture of membranes to exclude cord prolapse and to 
confi rm the presentation of fi rst twin. 

• The labor ward where the deliveries of the babies have to 
take place should be equipped with ultrasound machine 
and other fetal monitoring equipment.

• Two health care professionals (one obsetetrician and one 
pediatrician) should be available for each anticipated 

fetus. At least one of these persons should be well-versed 
in neonatal resuscitation.

MANAGEMENT AT THE TIME OF DELIVERY

Delivery of the First Baby

• Delivery of the fi rst baby should be conducted according 
to guidelines for normal pregnancy. 

• Ergometrine is not to be given at the birth of fi rst baby.
• Cord of the fi rst baby should be clamped and cut to pre-

vent exanguination of the second twin in case communi-
cating blood vessels between the two twins exist.
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Delivery of Second Baby

The various types of twin presentations which are possible 
are shown in fi gures 5.10A to E and table 5.4.
 After the delivery of the fi rst baby, an abdominal and 
vaginal examination should be performed to confi rm the lie, 
presentation and FHS of the second baby. External version 
can be attempted at the time of abdominal examination, in 
case the lie is transverse. Vaginal examination also helps in 
diagnosing cord prolapse if present.

Table 5.4: Various types of twin presentations

Types of twin presentation Frequency

Both vertex (fi gure 5.10A) 40%
1st vertex, second breech (fi gure 5.10B) 25%
1st breech, 2nd vertex (fi gure 5.10C) 7%
1st and second breech  9%
1st vertex, 2nd transverse  7%
1 breech 2nd transverse (fi gure 5.10D) 3%
Both transverse (fi gure 5.10E) 3%

Fig. 5.10A: Type of twin presentation, with both the fetuses in 
vertex presentation

Fig. 5.10B: Type of twin presentation, with 1st fetus as vertex 
and 2nd as breech

Fig. 5.10C: Type of twin presentation, with 1st fetus as breech 
and 2nd as vertex

Fig. 5.10D: Type of twin presentation, with 1st fetus as breech 
and 2nd as transverse
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pleted by breech extraction (see chapter 2).

Lie is transverse
If the lie is transverse, external version must be attempted in 
order to correct the fetal lie. If the external version fails, inter-
nal version under general anesthesia can be attempted. The 
only indication for internal version in modern obstetrics is the 
transverse lie of second twin. 

Technique for Internal Podalic Version
The technique of internal version is shown in fi gure 5.11. The 
procedure must be ideally performed under general anesthe-
sia with the uterus suffi ciently relaxed. Under all aseptic 
precautions the obstetrician introduces one of his/her hands 
into the uterine cavity in a cone shaped manner. The hand 
is passed along the breech to ultimately grasp the fetal foot 
which is identifi ed by its heel. While the foot is gradually 
brought down, obstetrician’s other hand present externally 
over the abdomen helps in gradually pushing the cephalic 
pole upwards. Rest of the delivery is completed by breech 
extraction. Following the delivery of the baby, routine explo-
ration of the cervico-vaginal canal must be done to exclude 
out any injuries.

Delivery of the Placenta
Following the delivery of the babies, placenta is delivered:
• Placental tissue must be examined carefully in order to 

determine the zygosity of the twins. If the dividing mem-
brane between the two placentas is composed of two lay-
ers of chorion in-between, surrounded by amnion on two 
sides, the zygosity is most likely dizygotic; even though 
monozygosity is possible. 

Fig. 5.10E: Type of twin presentation, with both fetuses in 
transverse

Fig. 5.11: Technique for internal podalic version

Table 5.5: Indications for urgent delivery of second twin

Severe bleeding per vaginum
Cord prolapse of second baby
Fetal distress of second baby
Inadverent use of intravenous ergometrine with the delivery of 
anterior shoulder of the fi rst baby
Delivery of the fi rst baby under general anesthesia

Timing the delivery of second twin
According to the ACOG (1998), the interval between the 
delivery of twins is not critical in determining the outcome 
of twins delivered. The obstetrician must still try to expedite 
the delivery of second twin as far as possible. However an 
urgent delivery of the fetus is not required unless the condi-
tions mentioned in table 5.5 are present. If either of the condi-
tions mentioned in table 5.5 is present, the obstetrician needs 
to expedite the delivery as far as possible.

Mode of Delivery of Second Twin
Depending on the presentation of second twin, various 
options can be adopted as shown in fl ow chart 5.1B. 

Lie is longitudinal
Cephalic: Low rupture of membranes is done after fi xing the 
presenting part on the pelvic brim. If the patient is not having 
good contractions labor can be induced with help of synto-
cinon. If the head has reached pelvic brim, i.e., the head has 
engaged and is not progressing beyond this point, outlet for-
ceps or vacuum can be applied. 
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• Cord blood is to be collected after delivery of both the 
twins. Determination of the blood group of the twins also 
helps in confi rming the zygosity.

Indications for Cesarean Section in Twin Pregnancy
Cesarean section is not required in routine clinical practice 
for every case of twin gestation. However in case of presence 
of an obstetric, or fetal indication as shown in table 5.6, a 
cesarean delivery may be required. There is no need for 
a routine cesarean section in all cases of second twin with 
noncephalic presentation. Some of the fetal indications for 
twin gestation are same as that for singleton pregnancy 
and include the following: First fetus with noncephalic 
presentation, (i.e., the first fetus shows either breech or 
transverse presentation), fetal distress, IUGR fetuses, etc. 
There are some indications, specifi c to twin gestation, for 
cesarean section which are as follows: Monochorionic twins 
with twin to twin transfusion syndrome (TTTS); conjoined 
twins; locking of twins etc. The locking of twins usually 
takes place when the fi rst fetus presents as breech, where as 
the second twin presents as cephalic presentation. The after 
coming head of the fetus in breech presentation locks between 
the neck and chin of the second fetus. Cesarean section is 
usually recommended in case the potential for locking is 
identifi ed. Sometimes cesarean delivery of second twin in 
noncephalic presentation may be required even if the fi rst 
twin in cephalic presentation was delivered vaginally. This 
is especially the case if the clinician present at the time of 
delivery of second twin, which is in transverse presentation, 
is not well-versed in internal manipulation procedures like 
internal podalic version.

Management of Third Stage of Labor
There is an eminent risk for postpartum hemorrhage due to 
uterine atony.
 Some of steps which can be taken to prevent postpatum 
hemorrhage include the following:
• Intravenous methargin (0.2mg) must not be administered 

with the delivery of anterior shoulder of fi rst twin as this 

can result in the trapping of second twin inside the uterine 
cavity. 

• However intravenous methargin must be defi nitely admin-
istered with the delivery of anterior shoulder of the second 
twin. Oxytocin drip can be continued for about one hour 
following delivery.

• Delivery of placenta must be by controlled cord traction.
• In case of excessive blood loss, blood transfusion may be 

required.

 Complications

MATERNAL COMPLICATIONS

During Antenatal Period

Multifetal gestation is associated with increased frequency of 
pregnancy-related complications in the antenatal period such 
as:
• Spontaneous abortion
• Anemia: Due to increased iron requirement by two fetuses, 

early appearance of anemia is a common complication. 
This problem can be avoided by increasing the dose of 
daily iron supplementation.

• Fatty liver of pregnancy: It is rare complication that occurs 
more often in multifetal than in singleton pregnancies.

• Hyperemesis gravidarum
• Polyhydramnios
• Preeclampsia
• Antepartum hemorrhage
• Preterm labor
• Varicosities, dependent edema

During Labor
Multifetal gestation is also associated with a higher rate of 
complications during labor, such as:
• Fetal malpresentation
• Vasa previa
• Cord prolapse
• Premature separation of placenta, resulting in abruption 

placenta
• Cord entanglement
• Postpartum hemorrhage
• Dysfunctional uterine contractions
• Increased operative interference

Puerperium
Multifetal gestation can also result in a high rate of complica-
tions during the puerperium including complications like:
• Subinvolution

Table 5.6: Indication for cesarean section in cases of
multiple gestation

Obstetric Fetal indication Indication specifi c
indications  to twin gestation

Placenta previa  Twin with IUGR Monochorionic twins 
  with TTTS
Previous First fetus with Locking of twins
cesarean section noncephalic
 presentation
Contracted pelvis  Conjoined twins
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• Infection
• Failure of lactation

FETAL COMPLICATIONS

Fetal Complications Due to Twin Gestation

• Miscarriage
• Prematurity: Premature labor (onset before 37 completed 

weeks of gestation) is the main risk of twin pregnancy, 
probably resulting from overstretching of the uterine 
cavity. The mean period of gestation for twins has been 
estimated as 37 weeks and for triplets as 31 weeks. The 
most frequent neonatal complications of preterm birth are 
hypothermia, respiratory diffi culties, persistant ductus 
arteriosus, intracranial bleeding, hypoglycemia, necrotiz-
ing entrocolitis, infections and retinopathy of prematurity, 
low birth weight babies, etc.

• Congenital anomalies: A two-four fold increase in the risk 
of congenital abnormalities has been found to be associ-
ated with multiple pregnancies, especially the monozy-
gotic twin pregnancies.

• Intrauterine death
• Intrauterine growth retardation often resulting in low birth 

weight babies
• Low birth weight babies due to intrauterine growth retar-

dation and preterm delivery.

FETAL COMPLICATIONS SPECIFIC TO 
TWIN GESTATION

Discordant Growth
Discordancy refers to the difference in growth rates between 
the two twins. Grade I discordant growth indicates a differ-
ence of 15% to 20%, whereas grade II discordant growth 
indicates a difference of greater than 25%. As a result of dis-
cordant growth, there can be discrepancy in the weight of 
the two twins and a discrepancy of 20% or more is usually 
considered to be signifi cant. This difference is expressed as 
percentage of the larger twin’s weight. The smaller twin is at 
high risk for perinatal complications.
 Several ultrasound criteria have been used to diagnose 
discordant twin growth before birth. Initially the diagnosis 
was based on the presence of a biparietal diameter difference 
of 6 mm of greater. Later it was found that biparietal diam-
eter measurements were inaccurate and a difference of 5% 
or more in head circumference was recommended as the cri-
terion for diagnosis of discordant growth. Even later, it was 
proposed that a difference of 20 mm in abdominal circumfer-
ence should be used. However, recently the criteria used most 

frequently is a difference of 15% to 25% in estimated fetal 
weight (EFW).
 The causes of discordant growth may include factors 
like unequal placental mass, genetic syndromes (neural tube 
defects, cardiac abnormalities, chromosomal defects, etc) and 
TTT syndrome. Growth discordancy because of TTT syn-
drome is limited to monochorionic twins. While discordant 
growth due to unequal placental mass or genetic syndromes 
can occur in both monochorionic and dichorionic twins, that 
due to TTT syndrome is largely limited to monochorionic 
twins.

Twin to Twin Transfusion
This is a rare complication that can occur in monozygotic 
monochorionic, diamniotic twins, which causes the blood 
to pass from one twin to the other (fi gure 5.12). This usually 
occurs due to the presence of placental vascular communica-
tion. The placental vascular anastomoses responsible for the 
development of TTS could be from artery to artery (A-A); 
artery to vein (A-V); or from vein to vein (V-V).
 As a result of the vascular communication, one of the 
twins, which donates blood (donor twin) becomes thin and 
undernourished, while the other twin who receives blood 
(recipient twin) grows at the expense of donor twin. The 
donor twin in TTTS usually shows poor growth, oliguria, 
anemia and hyperproteinemia, low or absent liquor, result-
ing in development of oligohydramnios, etc (fl ow chart 5.2). 
With the severe disease, the donor may not produce any 
urine, resulting in nonvisualization of urinary bladder on 
ultrasound examination. In these cases, the twin may become 
wrapped by its amniotic membrane, resulting in the formation 
of a “stuck” twin. On the other hand, the recipient twin shows 

Fig. 5.12: Twin to twin transfusion syndrome
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Flow chart 5.2: Pathogenesis of twin to twin transfusion syndrome

polyuria, polyhydramnios and an enlarged urinary bladder. 
In the long run, this twin frequently develops polycythemia, 
biventricular cardiac hypertrophy and diastolic dysfunction 
with tricuspid regurgitation. The death of this twin eventually 
occurs due to congestive heart failure.

Ultrasound fi ndings
The fundamental diagnostic criterion in TTTS is the fi nding 
of oligohydramnios in one twin and polyhydramnios in the 
other twin belonging to monochorionic twin gestation. The 
criterion for the diagnosis of oligohydramnios is no fl uid or a 
pocket of fl uid less than 2 cm in its largest diameter. The cri-
terion for the diagnosis of polyhydramnios is a pocket of fl uid 
8 cm or more in its largest diameter.
 80% to 90% of cases of TTTS if left untreated, prior to 
24 weeks of gestation are associated with the loss of one or 

both twins. In case of death of one of the twins occurs, the 
blood vessel connections in the placenta can place the surviv-
ing twin at risk for long-term brain damage. 

Quintero stages of TTTS
• Stage I: A small amount of amniotic fl uid (oligohydram-

nios) is found around the donor twin and a large amount 
of amniotic fl uid (polyhydramnios) is found around the 
recipient twin. 

• Stage II: In addition to the presence of above fi ndings, 
there is absence of bladder in the donor twin on ultrasound 
examination. In these cases laser photocoagulation may be 
helpful.

• Stage III: In addition to the characteristics of Stages I 
and II, Doppler studies are critically abnormal. Critically 
abnormal Doppler studies are defi ned as absent/reverse 
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end diastolic velocity in the umbilical artery, reverse fl ow in 
the ductus venosus, or pulsatile fl ow in the umbilical vein. 
Laser photocoagulation is recommended in this situation.

• Stage IV: In addition to all of the above fi ndings, the 
recipient twin shows evidence of heart failure and fetal 
hydrops. Laser photocoagulation may be attempted, but 
the chance of survival in this stage is much lower. 

• Stage V: In addition to all of the above fi ndings, one of the 
twins has died. Usually the donor twin is the fi rst to die, 
but death can occur fi rst in either of the twins.

Treatment options
Since more advanced stages of TTTS have a worse prognosis 
in comparison to the earlier stages, when severe TTTS occurs 
at a very early gestational age (prior to 16 weeks), the option 
of termination of the pregnancy can be considered. The vari-
ous therapies that are presently available, either involve bal-
ancing the fl uid volumes between the two sacs or interrupting 
the communication of blood vessels between the twins. The 
treatment options that are currently available are described 
below in details:
 Reduction amniocentesis: Serial amniocentesis involves 
the removal of the excessive amount of amniotic fl uid from 
the sac of the recipient twin through the process of amnio-
centesis. This technique may be useful for milder cases of 
TTTS that occur later in pregnancy. The procedure is gen-
erally not thought to be effective for more advanced stages 
of TTTS (Stages III and IV). As a general rule no more than 
fi ve liters of amniotic fl uid is removed at any one time. The 
procedure is usually by completed within 30 minutes or 
less. However, the procedure may only temporarily restore 
the balance in the amniotic fl uid in both twins’ sacs as the 
fl uid levels may return back within a few days. Thus, the pro-
cedure might required to be repeated after every few days. 
The procedure of repeated amniocenteses for the treatment 
of TTTS can result in numerous complications such as pre-
mature labor, premature rupture of the membranes and rarely 
infection or an abruption. Pregnancies managed with serial 
reduction amniocentesis on an average deliver by 29 to 30 
weeks of gestation.
 Septostomy (microseptostomy): Septostomy involves the 
creation of a hole in the membrane between the fetal sacs 
using a needle. This causes the movement of the fl uid from 
the amniotic sac of the recipient into the sac with absent or 
low fl uid (donor’s sac). Though the risk for complications 
like infection, premature labor and premature rupture of the 
membranes are rare, septostomy does carry the additional 
potential risk for the hole between the two sacs to become 
too large. Sometimes it can cause the entire separating mem-
brane to get disrupted, allowing the babies to share the same 

amniotic space. In the worst case, this could result in entan-
glement of the umbilical cords of the two twins, resulting in 
the death of one or both the fetuses. However the advantage 
of septostomy over amnioreduction is that the patients under-
going septostomy typically require fewer procedures in com-
parison to those treated with amnioreduction. 
 Selective laser ablation of the placental anastomotic ves-
sels: In more advanced stages of TTTS (Stage II and higher) 
ablation of the communicating vessels on the placental sur-
face using laser beams under ultrasound guidance can act as 
a curative procedure. A fetoscope is introduced in the amni-
otic cavity after administration of adequate anesthesia to the 
patient in order to directly visualize the blood vessels on the 
surface of the placenta. Vessels that are found to communicate 
between the twins are then ablated using laser light energy. 
 Being a more invasive procedure in comparison to amni-
oreduction or septostomy, laser ablation is associated with a 
higher risk of complications such as premature contractions, 
premature rupture of the membranes (15% to 20% of cases), 
placental separation (2%) and infection. In order to prevent 
these complications, tocolyics to prevent uterine contractions 
and antibiotics to prevent infection may be given both before 
and after the procedure. In addition, laser therapy may be 
associated with unique risks since the laser energy may cause 
certain areas of the placenta or blood vessels on the surface of 
the placenta to bleed. 
 Selective cord coagulation: In this procedure, under ultra-
sound guidance, one of the twins is purposefully sacrifi ced 
in order to save the life of other twin. This procedure is used 
when laser ablation of the connecting vessels is not possible 
or if one of the twins is so close to death that laser ablation is 
unlikely to be successful. By stopping the fl ow in the cord of 
the dying twin, the other twin can be protected from the con-
sequences of its sibling’s death. In this procedure, the umbili-
cal cord is grasped and electrical current is applied to coagu-
late the blood vessels in the cord in order to stop the blood 
fl ow through them. Complications of this procedure include 
premature delivery and premature rupture of the membranes.  

Acardiac Twin or Twin Reversed Arterial 
Perfusion (TRAP) Syndrome
This is an unusual form of TTTS, occurring in about 1 in 
15,000 pregnancies. In these monochorionic twins, one twin 
develops normally while the other twin fails to develop a 
heart as well as other body structures. This abnormal twin, 
called an acardiac fetus, shows characteristic features, in 
which the cardiac structures are absent or nonfunctioning and 
the head, upper body and upper extremities are poorly devel-
oped. The lower body and lower extremities are, however, 
more or less normal. The acardiac twin acts as a recipient and 
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depends on the normal donor (pump) twin for obtaining its 
blood supply via transplacental anastomoses and retrograde 
perfusion of the acardiac umbilical cord. Perfusion of the 
malformed (acardiac) fetus occurs via artery-to-artery and 
vein-to-vein anastomoses between the fetuses. Deoxygenated 
umbilical arterial blood from the donor fl ows into the umbili-
cal artery of the recipient, with its direction reversed. In 
these pregnancies, the umbilical cord from the acardiac twin 
branches directly from the umbilical cord of the normal twin. 
This blood fl ow is reversed from the normal direction lead-
ing to the name for this condition – twin reversed arterial 
perfusion syndrome; TRAP (fi gure 5.13). As a result, there 
is better perfusion of the lower part of the deformed body. 
On the other hand, the upper part of the body, showing lack 
of head, heart and upper extremities remains poorly per-
fused. Normal twin (donor) eventually develops high output 
failure because it is responsible for maintaining the circula-
tion of both the twins. Thus the circulatory load of the donor 
twin may become extremely large resulting in heart failure. 
Doppler verifi cation of reversed fl ow in the umbilical cord 
of the acardiac fetus helps confi rms the diagnosis. In some 
cases, the blood fl ow from the pump twin to the acardiac twin 
stops on its own and the acardiac twin stops growing. In other 
cases, the fl ow continues and the acardiac twin continues to 
increase in size. This eventually leads to heart failure and 
polyhydramnios in the pump twin. Without treatment, more 
than 50% of cases of TRAP will result in the death of the 
pump twin. Radiofrequency ablation of a major blood vessel 
in the acardiac fetus often serves as the therapeutic strategy of 
choice. This procedure helps in stopping the blood fl ow and 
as a result the pump twin (normal twin) has to no longer send 
the blood to the acardiac twin.

Conjoined Twins
Conjoined twins are the least common form of monozygotic 
twinning, which is always associated with monochorionic 

Fig. 5.13: Twin reversed arterial perfusion

monoamniotic twins. Detailed description of conjoined twins 
has been done earlier in the text.

Long Term Complications
Complications related to multiple gestations do not end with 
the birth of the babies. Long term complications like language 
and speech delay, cognitive delay or motor problems, behav-
ioral problems and diffi culty in parent-child interactions all 
appear to be more commonly associated with babies born as a 
result of multifetal gestation.

 Important Questions and Answers
Q.1. What would be the further course of management in 
this case?
Ans. At the time of this antenatal visit, the obstetrician must 
perform an abdominal examination to detect presentation and 
wellbeing of both the fetuses. This should be followed by an 
untrasound examination to confi rm the fi ndings of the abdom-
inal examination. Further management needs to be decided 
based on the lie and presentation of both the fetuses.
Q.2. On ultrasound examination both fetuses are healthy; 
the fi rst fetus is in cephalic presentation, while the second 
fetus shows breech presentation. How should the labor be 
planned in such case?
Ans. Since the fi rst fetus shows a cephalic presentation, in 
absence of any other obstetric indication for cesarean section, 
the patient can be posted for normal vaginal delivery.
Q.3. Following the delivery of fi rst twin an ultrasound exam-
ination was performed. A fetus with breech presentation, 
having an estimated fetal weight of 2.4 Kg was diagnosed 
on ultrasound examination. What should be the next step of 
management?
Ans. The second twin can be delivered by breech vaginal 
delivery. In case of footling breech, the fetus can be deliv-
ered by breech extraction, while in case of complete or frank 
breech presentation, spontaneous or assisted vaginal breech 
delivery can be attempted.
Q.4. What should be the anticipated time of delivery in this 
case?
Ans. The obstetrician should wait for spontaneous onset of 
labor. Since the patients with twin gestation can commonly 
experience preterm delivery, these patient should be warned 
about its occurence well in advance and must be counseled to 
report to the hospital as soon as she experiences labor pains 
or has spontaneous rupture of membranes.
Q.5. What is the cause for increased risk of PPH in twin 
gestation?
Ans. Severe postpartum bleeding following the delivery of 
twin is usually the consequence of uterine atony due to large 
uterine size. 
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 Chances of perineal injury resulting from trauma are 
small due to small size of the babies. However, there is 
increased used of instrumental delivery, which may be the 
cause of perineal injury and accompanying PPH. 
Q.6. What are precautions, which should be taken at the 
time of cesarean section in case of twins?
Ans. The following precautions must be taken at the time of 
cesarean section in case of twin gestation:
• Since hypotension can easily develop in women with 

twins, they must be placed in left lateral position to avoid 
the risk of hypotension at the time of surgery.

• A transverse incision over the skin and uterus must be 
given liberally.

• Precautions must be taken to prevent the occurrence of 
PPH.

Q.7. Why are women with mutifetal gestation at an increased 
risk of development of gestational diabetes?
Ans. Increased frequency of gestational diabetes in women 
with multifetal pregnancy is probably due to the large placen-
tal mass producing large amount of human placental lactogen, 
a hormone, which is a competitive inhibitor of insulin action.
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 Case Study
34-year-old patient Rh negative G3P2L1 with history of pre-
vious pregnancy being affected by anemia presents for ante-
natal check-up. She gives history of receiving some kind of 
injection related to Rh negative blood (probably Rh immu-
noglobulins) in the previous pregnancy.

 Introduction
Blood groups were discovered by Landsteiner. Two major 
classification systems are used for grouping blood. They 
are based on the presence of different antigens in the blood 
cells. These systems are the “ABO system” and the “rhesus 
system.” 

ABO CLASSIFICATION

According to the ABO system, the blood groups can be clas-
sifi ed as blood group A, B, AB and O (table 6.1). 

Blood Group A
These people contain antigen A in their blood cells and anti-
body anti-B in their plasma. People with blood group A can 
receive and give blood to people with blood group A only 
(provided they are compatible for Rh factor).

Blood Group B
These people contain antigen B in their blood cells and anti-
body anti-A in their plasma. People with blood group B can 
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receive and give blood to people with blood group B only 
(provided they are compatible for Rh factor).

Blood Group AB
These people contain both antigens A and B in their blood 
cells and none of the antibodies in their plasma. People with 
blood group AB are known as “universal recipients” as they 
can receive blood from any person belonging to any of the 
ABO group (with matching rhesus status). This is so as their 
blood does not contain any antibodies so there cannot be any 
reaction with any of the antigens present in the donor’s blood. 

Blood Group O
These people contain none of the antigen (A or B) in their 
blood cells but contain both the antibodies (anti-A and anti-B) 
in their plasma. People with blood group O are known as 
“universal donors” as they can donate their blood to a person 
belonging to any of the ABO group (with matching rhesus 
status). Thus people with O blood type can donate blood to 
people with blood group A, B, AB or O (however compatibil-
ity with other antigens like rhesus needs to be matched). This 
is so as their blood does not contain any antigens so there 
is no reaction with any antibodies present in the recipient’s 
blood.

RHESUS CLASSIFICATION

After the ABO blood group system, the next most impor-
tant blood group system is rhesus (Rh) blood group system. 
Though the Rh system contains 5 main antigens (C, c, D, 
E and e), antigen D is considered to be the most immuno-
genic. There is no specifi c antiserum for “d” antigen. The 
letter “d” indicates the absence of a discernible allelic prod-
uct. According to the rhesus classifi cation, the blood groups 
can be basically classifi ed as Rh positive and Rh negative 
(table 6.2).
 The major Rh system antigen is the D antigen and it is 
found in 85% of the population. Anti-D antibodies are IgG 
antibodies that bind to the surface of the red cells resulting 

Table 6.1: ABO system and blood groups

Blood RBC Plasma RBC Plasma
group antigen antibody choice choice

A A Anti-B A, O A, AB
B B Anti-A B, O B, AB
AB A, B None A, B, AB, O AB
O none Anti-A, anti-B O O, A, B, AB
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in deformation of cells. These deformed red cells, are then 
sequestered in the spleen resulting in delayed extravascular 
hemolysis. It is now known that the Rh system is very com-
plex and there are other antigens besides D antigen. Some 
important Rhesus antigens include: C, D and E. Since there 
are two possible alleles for each antigen: c or C; d or D; and e 
or E, one haplotype consisting of c/C, d/D and e/E is inherited 
from each parent. The resulting rhesus type of the individ-
ual depends on their inherited genotype. The haplotypes are 
given a code based on Fisher system in the table 6.3 below. 
 If an individual’s Rh genotype contains at least one of the 
C, D, E antigens, they are Rhesus positive. Only individuals 
with the genotype cde/cde (rr) are rhesus negative. For blood 
transfusion purposes, donors possessing C or E, even in Rh 
genotypes r’r (Cde/cde) and r’’r (cdE/cde) are classifi ed as 
Rh positive. Thus based on rhesus classifi cation system, two 
main types of blood groups are possible: Rh positive and Rh 
negative. 

Rh Positive
These people contain Rh antigen in their blood cells. RBC’s 
of such individuals are agglutinated by antiserum against D 
antigen.   

Rh Negative 
These people do not contain Rh antigens in their blood cells. 
RBCs of such individuals are not agglutinated by the antise-
rum. Individuals with Rh negative blood normally do not 
have antibodies against Rh antigens. However these people 
may develop “anti-Rh” antibodies if they receive exposure to 

Rh antigens (e.g. transfusion of Rh positive blood in a person 
with Rh negative status). Thus, people with Rh positive blood 
can safely receive blood from people with Rh negative blood. 
But people with Rh negative blood must not receive blood 
from Rh positive people as they will develop anti-Rh antibod-
ies on receiving Rh positive blood. If these people receive 
Rh positive blood the second time, there will be a reaction 
between the Rh antigens of the donor and the anti-Rh anti-
bodies already present in the recipient. 
 The above mentioned scenario can also occur in Rh nega-
tive women if they bear a Rh positive child. Therefore, trans-
fusion of Rh positive, ABO compatible blood products should 
always be avoided in Rh negative women of childbearing age 
to prevent the formation of anti-D antibodies prior to preg-
nancy. However, inevitable Rh incompatibility occurs when 
Rh negative mother carries a Rh positive child.

Rh INCOMPATIBILITY DISEASE 

Due to difference in blood groups between the mother and 
fetus, two types of incompatibility diseases can occur: Rh 
incompatibility disease (fl ow chart 6.1) and ABO incompat-
ibility disease. Both diseases have similar symptoms, but 
Rh disease is much more severe, because anti-Rh antibod-
ies cross over the placenta more readily than anti-A or anti-B 
antibodies. Rh incompatibility may develop when a woman 
with Rh negative blood marries a man with Rh positive blood 
and conceives a fetus with Rh positive blood group (who has 
inherited the Rh factor gene from the father). Rh positive fetal 
red blood cells from the fetus leak across the placenta and 
enter the woman’s circulation. Throughout the pregnancy, 
small amounts of fetal blood can enter the maternal circula-
tion (feto-maternal hemorrhage), with the greatest transfer 
occurring at the time of delivery or during the third trimester. 
This transfer stimulates maternal antibody production against 
the Rh factor, which is called isoimmunization. The process 
of sensitization has no adverse health effects for the mother. 
 During the time of fi rst Rh positive pregnancy, the pro-
duction of maternal anti-Rh antibodies is relatively slow and 
usually does not affect that pregnancy. Rh incompatibility is 
not a factor in a fi rst pregnancy, because few fetal blood cells 
reach the mother’s bloodstream until delivery. The antibodies 
that form after delivery cannot affect the fi rst child. However, 
if the mother is exposed to the Rh D antigens during subse-
quent pregnancies, the immune response is quicker and much 
greater. The anti-D antibodies produced by the mother can 
cross the placenta and bind to Rh D antigen on the surface of 
fetal red blood cells, causing lysis of the fetal RBCs, result-
ing in development of hemolytic anemia. Severe anemia can 
lead to fetal heart failure, fl uid retention and hydrops and 

Table 6.2: Rh system and blood grouping

Rh Rh Rh RBC Plasma
group antigen antibody choice choice

Rh positive D positive none Positive or Either
   negative
Rh negative D negative anti-D Negative Either

Table 6.3: Halotypes for three rhesus antigens

Haplotype Fisher system Rh status

CDe R1 Rh positive
cDE R2 Rh positive
CDE Rz Rh positive
cDe Ro Rh positive
Cde r’ Rh positive
cdE r” Rh positive
CdE Ry Rh positive
cde r  Rh negative
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Flow chart 6.1: Pathogenesis of Rh isoimmunization

intrauterine death. Depending on the degree of erythrocyte 
destruction, various types of fetal hemolytic diseases can 
result. An umbrella term for these hemolytic disorders is 
known as “erythroblastosis fetalis.” Clinical manifestations 
of erythroblastosis fetalis include hydrops fetalis, icterus 
gravis neonatorum and congenital anemia of the newborn. 
Hemolysis often results in hyperbilirubinemia. Low levels of 
jaundice are not harmful but, if left untreated, higher levels 
may develop resulting in damage to specifi c areas of the neo-
natal brain, causing permanent brain damage (kernicterus). 
This can lead to a range of neurodevelopmental problems, 
such as cerebral palsy, deafness and motor and speech delay. 
Postnatal jaundice can be treated with phototherapy (fi gure 
6.1) and exchange transfusion. 
 Isoimmunization depends on the volume of fetal blood 
entering the maternal circulation and usually occurs when 
at least 0.1 ml of fetal blood enters the maternal circulation. 
Chances of Rh isoimmunization in antenatal period due to 
feto-maternal hemorrhage are about 1% to 5%, whereas that 
during the end of third trimester and at the time of labor are 
about 10% to 15%. Isoimmunization can also occur follow-
ing medical interventions such as chorionic villus sampling, 

amniocentesis, external cephalic version, etc and other medi-
cal events like, pregnancy terminations, late miscarriages, 
antepartum hemorrhage and abdominal trauma, which can 
cause feto-maternal hemorrhage. 

Fig. 6.1: A newborn baby with mild degree of postnatal jaundice 
being treated with phototherapy
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 History

RISK FACTORS
The following risk factors must be elicited on history:

Maternal History
• Rh negative (dd) blood type
• Younger (<16 years) or older (>35 years) maternal age
• Rh negative women partnered with Rh positive father 
• History of previous blood transfusion 

Obstetric History
• History of jaundice, congenital malformations, still births 

or intrauterine deaths in previous pregnancies
• Previous history of hydrops fetalis
• Previous history of feto-maternal transfusion
• History of receiving anti-Rh immunoglobulins in previous 

pregnancies.
• Decrease in fetal movements
• History of unrecognized miscarriage with transplacental 

hemorrhage 
 It is important to elicit detailed obstetric history from 
the patient. Previous history of neonatal deaths or stillbirths 
and history of previous successive fetuses affected by jaun-
dice, anemia, etc is quite suggestive of Rh isoimmunization. 
Women may typically give a history of having received injec-
tion of anti-Rh immunoglobulins in previous pregnancies or 
following miscarriage and invasive procedures like amnio-
centesis, CVS, etc. 

 General Physical Examination
No specific finding is observed on general physical 
examination.

 Specifi c Systemic Examination
No specific finding is observed on specific systemic 
examination.

ABDOMINAL EXAMINATION 

Normal abdominal and vaginal examination should be carried 
out as described in chapter 1.

 Management
Management comprising of investigations and definitive 
obstetric management is discussed next.

 Investigations

Blood Grouping
Routine antenatal investigations including ABO and Rh 
typing must be performed in all women at the time of their 
fi rst antenatal visit. 
 Maternal antibody screening, which helps in detecting 
the presence of anti-D antibodies, must be performed in all 
pregnant women who turn up to be Rh negative. In this test 
the maternal serum is incubated with Rh positive erythrocytes 
and Coomb’s serum (antiglobulin antibodies). The red cells 
will agglutinate if Rh antibodies are present in the maternal 
plasma.

Kleihauer-Betke Test
This is a blood test usually performed in Rh negative moth-
ers, for measuring the amount of fetal hemoglobin transferred 
from a fetus to mother’s bloodstream as a result of feto-
maternal hemorrhage. It is based on the principle that fetal 
hemoglobin is resistant to acid. In this test maternal blood 
smear is exposed to an acidic solution (citric acid phosphate 
buffer). The acid is able to elute adult hemoglobin, but not 
fetal hemoglobin, from the red blood cells. As a result, on 
subsequent staining the fetal cells (containing fetal hemo-
globin) appear rose-pink in color, while adult red blood cells 
appear as “ghosts.”
 Kleihauer-Betke test is normally not useful and is 
usually not done to determine the requirement for Rh 
immunoglobulins.

 Treatment/Obstetric Management

ANTENATAL MANAGEMENT

In the antenatal period, the women can be divided into two 
groups: Rh negative nonimmunized women and the Rh nega-
tive immunized women. In the nonimmunized women, the 
objective of the antenatal management is prevention of Rh 
alloimmunization. In women who are already alloimmunized, 
the objective of management is early detection and treat-
ment of anemia in the fetus. Management of both these cases 
would be discussed in details below:

Management of Rh Negative Nonimmunized 
Women (Flow chart 6.2)
These women do not show any antibodies in their blood at 
the time of the initial prenatal evaluation. In these patients 
the fi rst step in the management should be the determination 
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Flow chart 6.2: Management of Rh negative nonimmunized women

of the blood group of the baby’s father. If the father’s blood 
group is Rh negative, there is no possibility that the baby 
would be Rh positive. Such pregnancies should be managed 
like normal ones and no further testing of Rh antibodies is 
required.
 If the father is Rh positive, there is 50% to 100% chance 
that the baby born would be Rh positive, depending on 
whether the father is homozygous or heterozygous for the 
Rh antigen. In such cases, it is important to detect the devel-
opment of the antibodies in the mother during the antenatal 
period. The maternal antibody screen in order to detect the 
presence of the antibodies needs to be carried out at 20, 24 
and 28 weeks of gestation. The indirect Coombs test is done 
to measure the presence of antibodies in the maternal blood. 
While the direct Coombs test helps in detecting the antibodies 
that are bound to the surface of red blood cells; the indirect 
Coombs test detects antibodies against RBCs that are present 
unbound in the patient’s serum. Negative antibody titer on 

indirect Coomb’s test can help identify the fetus that is not at 
risk.
 In case the antibody screen turns out to be positive, the 
woman must be further managed as Rh sensitized pregnancy. 
In case, the antibody screen is negative, the patient should 
be administered 300 μg of immunoglobulins at 28 weeks of 
gestation in order to neutralize the fetal Rh antigens. This 
dose of anti-D immunoglobulins is capable of neutralizing 
30 ml of fetal blood which is equivalent to approximately 15 
ml of fetal red blood cells. This is able to prevent alloimu-
nization in about 90% of the cases. Administration of these 
anti-Rh antibodies help in blocking the recognition of fetal 
Rh positive cells by the mother’s body by neutralization of 
maternal antibodies before they can destroy the fetal Rh posi-
tive cells (fi gure 6.2).
 In the remaining 10% cases, administration of anti-D 
immunoglobulins may be ineffective due to large volumes 
of feto-maternal hemorrhage. If a massive feto-maternal 
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hemorrhage has occurred, additional injections of Rh immu-
noglobulins may be required.
 The woman’s eligibility for the second dose of the anti-D 
immunoglobulins needs to be determined at the time of the 
delivery of the baby (table 6.4). Once the anti-D immu-
noglobulins have been administered to the mother, the anti-D 
antibodies in her blood would be detected on antibody screen-
ing. However, the antibody titer would not be greater than 
4 at term in these cases. If the antibody titer is greater than 
4, it probably is due to alloimmunization rather than due to 
administration of the anti-D immunoglobulins. 
 The maximal protective effect of anti-D immunoglobu-
lins is observed if they are administered within 12 hours of 
delivery. However, they can be administered until 4 weeks 
of delivery. Since the maximum chances of feto-maternal 
hemorrhage occur at the time of delivery, administration of 
anti-D immunoglobulins to eligible mothers post-delivery 
helps in reducing the incidence of alloimmunization from 
15% to about 1–2%. Anti-D immunoglobulins must also be 
administered to all the negative nonimmunized women fol-
lowing spontaneous or induced abortions, amniocentesis and 
the ectopic pregnancies.

Rh Negative Immunized Women 
(Flow charts 6.3A and B)
In Rh immunized women the main objective of the manage-
ment is to diagnose and treat fetal anemia as soon as possible. 
This can be done through the following ways:
• Measurement of the peak systolic velocity (PSV) of the 

fetal middle cerebral artery: This is done by Doppler 
ultrasound.

• Amniocentesis and amniotic fl uid analysis: This involves 
determination of bilirubin concentration in the amniotic 
fl uid.

• Ultrasound examination of the fetus.
• Percutaneous Umbilical cord blood sampling (PUBS) 

(cordocentesis) 
 In cases of Rh immunized woman also, it is important to 
determine the blood group of the husband. If the husband is 
Rh negative, no further testing is required. In case the father is 
Rh positive, further management needs to decided depending 
on whether the woman has a history of previously affected 
babies or not. 

First affected pregnancy (No previous history of 
affected pregnancies)
Risk of fetal anemia is proportional to maternal anti-Rh anti-
bodies titer in the fi rst affected pregnancy. This relationship 
is lost in the subsequent pregnancies. In case of fi rst affected 
pregnancy, the maternal antibody titers must be determined at 
monthly intervals. If the antibody titer remains under the crit-
ical level (usually 32) up to 36 weeks of gestation, the woman 
may be continued until the term. The pregnancy should not 
be allowed to get post dated and she should be induced between 
38–40 weeks of gestation. If there is a sudden rise in the anti-
body titer at any time, the following needs to be done:
34 or more completed weeks: Induction and delivery
Less than 34 weeks: Amniocentesis to determine pulmo-
nary maturity and serum bilirubin levels must be done. If 
the bilirubin levels are below 0.05 or lungs are immature, 
pregnancy should be allowed to continue and amniocentesis 
should be done at weekly intervals. Such babies are unlikely 
to develop severe hemolytic diseases and should be delivered 
as soon as lungs have attained maturity. 

Women with a history of previously affected pregnancy
In these cases, anti-D titers are unable to predict the devel-
opment of fetal anemia. Therefore other tests are required to 
predict the development of fetal anemia. Some of these tests 
are as follows:

Ultrasound
Ultrasound examination in the fi rst trimester helps in an accu-
rate estimation of the gestational age. Following that, serial 
ultrasounds and amniotic fl uid analysis help in determining 
fetal progress. The ultrasound may reveal the evidence of 
hydrops fetalis and fetal anemia. There could be presence of 
polyhydramnios and increased placental thickness (greater 
than 4 cm). The fetus may show pericardial effusion, ascites 
or pleural effusion and/or echogenic bowel. There could be 
spenomegaly and hepatomegaly along with the dilatation of 
cardiac chambers. 

Fig. 6.2: Mechanism of action of anti-D immunoglobulins

Table 6.4: Criteria for administration of second dose of anti-D
immunoglobulins to Rh negative nonimmunized women

The baby born is Rh positive 
Direct Coombs test on the umbilical cord blood is negative
The cross match between the anti-D immunoglobulins and 
mother’s red cells is compatible
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Flow chart 6.3A: Antenatal management of immunized Rh negative pregnancy

 Some tests for estimation of fetal hemoglobin include 
immunofl uorescent fl ow cytometry or DNA analysis using 
PCR. 

Tests for fetal surveillance
The earliest warning of fetal anemia may be experienced by 
the mother in the form of reduced fetal body movements. 
External cardiotocography may show evidence of sinusoidal 
fetal heart rate patterns (fi gure 6.3) and fetal biophysical pro-
fi le may be affected. 

Middle cerebral artery peak systolic velocity 
(MCA PSV) on Doppler ultrasound
This is a non invasive method for detection of fetal anemia. 
The peak systolic fl ow in fetal middle cerebral vessels is Fig. 6.3: Sinusoidal fetal heart rate pattern on cardiotocography
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Flow chart 6.3B: Intrapartum management of immunized Rh negative pregnancy

directly proportional to the amount of fetal hemoglobin. 
Though abnormally elevated MCA PSV can be considered 
to have a high sensitivity (almost approaching 100%) in 
prediction of fetal anemia, it also has a false positive rate of 
approximately 12%. Therefore an elevated MCA PSV must 
be followed by a cordocentesis and if required, an intrauterine 
transfusion. 

Amniocentesis
The process of amniocentesis is useful for obtaining the 
amniotic fl uid sample which is then subjected to bilirubin 
levels estimation. If bilirubin levels in amniotic fl uid remains 
normal, the pregnancy can be allowed to continue to term and 
the clinician can await spontaneous labor. If bilirubin levels 
are elevated, indicating impending intrauterine death, the 
fetus can be given intrauterine blood transfusions at ten-day 
to two-week intervals, generally until 35 to 36 weeks of ges-
tation, following which the delivery is usually performed by 
37–38 weeks. 
 Amniotic fluid bilirubin estimation: Amniocentesis is 
usually performed at 20 weeks. However an earlier amnio-
centesis may be performed at 16 weeks if the woman gives a 

history of previous baby being affected by hydrops or ultra-
sound examination shows evidence of a hydropic baby.
 In order to determine the bilirubin concentration of the 
amniotic fl uid sample, 5 to 10 ml of amniotic fl uid sample is 
centrifuged at 4000 rpm for 20 minutes and than analyzed by 
spectrophotometric analysis. Optical density readings (OD) 
of normal amniotic fl uid when analyzed by spectrometry form 
an almost straight line between 350 and 650 nm. If bilirubin 
is present in the amniotic fl uid, a peak occurs at 450 mm. The 
size of this peak is proportional to the amount of bilirubin in 
amniotic fl uid. Instead of doing continuous spectrophotom-
etry, optical density readings are selectively measured at 375 
nm, 450 nm and 525 nm. The results are then plotted on a 
semilogarithmic paper and a straight line is drawn between 
the readings at 375 and 525 nm. The ΔOD 450 values are cal-
culated next, which are equal to the difference between the 
expected value (point at which the line crosses the 450 nm 
mark) and the actual reading at this wavelength. The ΔOD 
450 values are then plotted on Liley’s chart (fi gure 6.4).
 Zone 3 on the Liley’s curve corresponds to severely 
affected infants, zone 2 to moderately affected infants and 
zone 1 to unaffected or mildly affected infants.
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 Amniotic fl uid ΔOD 450 lies in zone 1: If the amniotic 
fl uid ΔOD 450 lies in zone 1, the fetus is either unaffected or 
mildly affected and there is no danger of intrauterine death. 
In such cases the procedure should be repeated in 4 weeks. If 
the repeated ΔOD 450 values remain in the zone 1, the infant 
should be delivered at the term. It is anticipated that a healthy 
or a mildly affected fetus would be born.
 Amniotic fl uid ΔOD 450 lies in zone 2: If at anytime, the 
ΔOD 450 value lies in the zone 2, the procedure needs to be 
repeated at weekly intervals. If during the repeated test the 
ΔOD 450 values come to lie in the zone 1, the test needs to 
be repeated again after 4 weeks. If during the repeated tests 
the ΔOD 450 values show a decreasing trend but still within 
the zone 2, amniocentesis must be again repeated after two 
weeks. If during the repeated test the ΔOD 450 values show a 
horizontal trend (values similar to previous one) and still lie 
within the zone 2, amniocentesis needs to be repeated again 
after 2 weeks. If the horizontal trend continues on successive 
repeated amniocentesis examinations, it indicates that the 
fetus could be moderately to severely affected. In these cases 
cordocentesis and evaluation of fetal hematocrit is required.

 Amniotic fl uid ΔOD 450 lies in Zone 3: If at any time, 
the OD 450 values lies in the zone 3 or show a rising trend 
(moves from zone 1 or 2 to zone 3), the fetus is in imminent 
danger of the intrauterine death. In these cases cordocente-
sis must be done and fetal hemoglobin values must be deter-
mined. If fetal hematocrit values are less than 30%, intrauter-
ine transfusion is indicated.
 The only disadvantage of Liley’s curve is that it is inac-
curate before 26 weeks of gestation.
 Another chart called Queenan chart (fi gure 6.5) is some-
times is used. It has been found to be more accurate in com-
parison to the Liley’s curve. It can be used for the fetal assess-
ment, starting from 14 weeks of gestation upto 40 weeks and 
the graph has been divided into four zones. The fi rst zone in 
this curve corresponds to a non affected fetus. As the ΔOD 
450 values move to higher zones, the chances of having an 
affected fetus also correspondingly increase. The values in 
the upper zone correspond to the higher risk of the fetal death. 
After 26 weeks of gestation, Liley’s graph can be used.

Percutaneous umbilical cord blood sampling (PUBS) 
or cordocentesis

Cordocentesis, also sometimes called percutaneous umbili-
cal cord blood sampling (PUBS), is a diagnostic test which 
aims at detection of fetal anomalies (e.g. chromosomal 
anomalies like Down’s syndrome; blood disorders like hemo-
lytic anemia, etc) through direct examination of fetal blood. 
Cordocentesis is usually performed during 18–24 weeks 
of pregnancy. In cases of Rh negative immunized women, 
the procedure of cordocentesis helps in estimating the fetal 
hemoglobin and hematocrit levels.
 Procedure: The procedure of cordocentesis involves the 
following steps (fi gure 6.6):
• Cordocentesis must be performed only after the woman 

has given informed consent. Before performing the pro-
cedure, the obstetrician must counsel the patient regarding 
the procedure, indications, advantages, disadvantages and 
the risks involved to the patient and her partner.

• Maternal blood group including Rh factor needs to be 
determined before performing the procedure. If the 
mother is Rh negative, she should be administered Rh 
immunoglobulins.

• Preprocedure ultrasound evaluation: A comprehensive 
preprocedure ultrasound examination preferably and a 
Doppler analysis must be done to determine the location 
where the umbilical cord inserts into the placenta. 

• Strict asepsis should be maintained at the time of the 
procedure.

• A thin needle (20–22 Gauge) must be inserted through the 
abdomen and uterine walls into the umbilical cord under 

Fig. 6.4: Liley’s chart

Fig. 6.5: Queenan’s chart
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• If the manual removal of the placenta is required, it should 
be performed gently in order to minimize the chances of 
the feto-maternal bleeding.

• Rh positive blood transfusion must be preferably avoided 
in Rh negative woman right from birth uptil menopause.

• Any abdominal maneuver like external version / abdomi-
nal palpation etc should be done gently.

• Any invasive procedure like amniocentesis, chorionic vil-
lus sampling etc should be followed by administration of 
anti-Rh immunoglobulins. Except for fi rst trimester abor-
tion where the dose required in 50 μg, in all other situa-
tions the dose of Rh immunoglobulins required is 300 μg.

• Careful fetal monitoring needs to be performed during the 
time of labor.

• Delivery should be as nontraumatic as possible. The pla-
centa should not be removed manually to avoid squeezing 
of fetal cells into the maternal circulation. 

• The clinician should remain vigilant regarding the possi-
bility for the occurrence of PPH since ergometrine is usu-
ally withheld.

• Umbilical cord should be clamped as soon as possible to 
minimize the chances of feto-maternal hemorrhage.

• About 15 to 20 cm of cord length should be left intact with 
the fetus. This may prove useful for exchange transfusion.

• About 5 ml of cord blood should be collected and sent to 
the lab for tests like ABO and Rh typing; direct Coomb’s 
test; serum bilirubin levels; hemoglobin estimation and 
peripheral smear.

• At the time of cesarean section, all precautions should be 
taken to prevent any spillage of blood into the peritoneal 
cavity. As far as possible, man ual removal of the placenta 
should not be done.

• A newborn with erythroblastosis should be attended to 
immediately by a pediatrician who must be prepared to 
perform an exchange transfusion at once if required.

• In case preterm delivery is required, mother must be 
administered an intramuscular dose of corticosteroids.

Timing of Delivery (Flow chart 6.4)

Rh negative nonimmunized women 

In Rh negative nonimmunized women, the pregnancy must 
be allowed to continue upto term. However, the tendency to 
overrun the expected date of delivery must be curtailed.

Rh negative immunized women 
As discussed previously, if there is no sign of fetal hemo-
lytic disease on Liley’s chart (Δ OD 450 values lie within the 
zone 1) the pregnancy can continue upto 38–40 weeks. In 

Fig. 6.6: Procedure of cordocentesis

the “continuous ultrasound control.” The needle is then 
inserted into the umbilical cord to retrieve a small sample 
of fetal blood. 

• The sample is sent to the laboratory for analysis, and 
results are usually available within 72 hours.

 Risks of Cordocentesis: Though generally considered as a 
safe procedure, cordocentesis is an invasive procedure, which 
must be performed after adequate counselling of the parents 
regarding its advantages and risks. Some potential side effects 
related to the procedure of cordocentesis include:
• There is a 1% to 2% risk of miscarriage 
• Blood loss from the puncture site 
• Infection 
• Drop in fetal heart rate
• Premature rupture of membranes 
 The patient must be asked to consult her healthcare pro-
vider, in case she experiences symptoms like fever, pain, vag-
inal bleeding, reduced fetal movements, leakage of amniotic 
fl uid per vaginum etc, following the procedure.

INTRAPARTUM MANAGEMENT

Precautions to be Taken at the Time of Delivery

Following steps must be taken to minimize the chances of 
feto-maternal bleeding during the time of delivery:
• Prophylatic ergometrine with the delivery of the anterior 

shoulder, routinely administered as a step under active 
management of the third stage of the labor, must be 
withheld.
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Flow chart 6.4: Deciding the timing for delivery in Rh negative women

case there is evidence of fetal hemolytic disease (Liley’s zone 
II or III), early termination of pregnancy must be considered. 
If the period of gestation is 36 weeks or more, the labor must 
be induced. If the period of gestation is less than 36 weeks, 
cordocentesis must be done to determine fetal hemoglobin 
levels and hematocrit. If hematocrit is less than 30%, fetal 
intrauterine blood transfusion at 10–14 days intervals, gen-
erally until 35 to 36 weeks gestation, must be performed. 

Following the intrauterine blood transfusion, delivery is usu-
ally performed by 37–38 weeks of gestation.

Treatment of Fetal Anemia
Treatment of the baby born with hemolytic anemia comprises 
of the following options:
• In utero transfusion, if fetal anemia is severe 
• Exchange transfusion after birth 
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Fetal intrauterine blood transfusion
There are two techniques that are used to deliver intrauter-
ine blood transfusion to a baby before birth: These include 
intraperitoneal transfusion and intravascular transfusion. One 
or more transfusions may be necessary to treat the episode 
of anemia, hyperbilirubinemia, and bleeding. The amount of 
blood to be transfused (in milliliters) is calculated by multi-
plying number of weeks of gestation over 20 with ten. For 
e.g. at 34 weeks of gestation the amount of blood required to 
be transfused would be equal to (34–20) × 10 = 140 ml. The 
transfusion process can be repeated at weekly or two weekly 
intervals. Following the process of transfusion, fetal surveil-
lance in form of biweekly CTG and weekly ultrasound exam-
inations in order to ensure fetal wellbeing must be performed. 
 Intraperitoneal Transfusion: With this method, a needle 
is inserted through the mother’s abdomen and uterus into 
the baby’s peritoneal cavity under ultrasound guidance. Red 
blood cells injected into the baby’s abdominal cavity are 
absorbed by the subdiaphragmatic lymphatics into the blood-
stream. Rh negative packed red cells of the blood group type 
O, having the hematocrit of 80% that have been crossmatched 
with the mother are usually transfused.
 Intravascular blood transfusion: In this method, Rh nega-
tive packed red cells of the blood group type O, having the 
hematocrit of 80% that have been crossmatched with the 
mother are usually transfused through the fetal umbilical 
vein.

Exchange transfusion
Exchange transfusion is a potentially lifesaving procedure 
that is done to counteract the effects of serious jaundice 
related to hemolytic anemia in a newborn child born to the 
mother with Rh incompatibility. This procedure helps in cor-
recting neonatal anemia and congestive heart failure. It also 
helps in removing the circulatory antibodies. The procedure 
of exchange transfusion involves slow removal of the baby’s 
blood and its replacement with fresh donor blood or plasma 
(fi gure 6.7).
 Prerequisites for the procedure:
• If a severely affected infant with Rh hemolytic disease is 

anticipated at birth, it may be necessary to arrange ABO 
compatible (with the baby), Rh negative whole blood with 
the specifi c volume. If ABO compatible blood is not avail-
able, O negative blood can be used. The blood should be 
crossmatched with the infant’s serum. The total volume 
exchange should not exceed one adult unit of blood (450–
500 ml). The volume of blood to be exchanged is calcu-
lated using the following formula:

 (Where blood volume = 70–90 ml/kg for term and 85–110 
ml/kg for preterm infants).

Fig. 6.7: Process of exchange transfusion
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• If possible, the infant should be nil per orally (NPO) 
and have his/her stomach contents aspirated prior to the 
procedure. 

• The exchange transfusion should be done using sterile 
technique, with the infant placed under a radiant warmer. 

• The donor blood should be warmed using the blood 
warmer to a temperature not exceeding 37°C.

• The infant’s blood pressure, respiratory rate, heart rate 
and general condition should be monitored during the 
exchange transfusion according to the standard nursing 
protocol. 

• At the beginning of the exchange transfusion, the fi rst 
blood sample withdrawn should be sent for various inves-
tigations including total bilirubin (both direct and indi-
rect); hemoglobin and hematocrit; glucose and calcium 
levels.

 Procedure: The procedure of exchange transfusion com-
prises of the following steps:
• Since an exchange transfusion requires the infant’s blood 

to be removed and replaced, in most cases a plastic cath-
eter is passed through the umbilical vein into the inferior 
vena cava.

• The exchange transfusion is done in cycles; each one usu-
ally lasting for a few minutes. 

• In each cycle, about 5 to 20 ml of infant’s blood is slowly 
withdrawn through a peripheral artery and at the same time 
an equal amount of fresh, prewarmed blood or plasma is 
injected into the infant’s body through the umbilical vein. 
This cycle is repeated until the required volume of blood 
has been replaced. Two types of techniques can be used 
for the procedure of exchange transfusion: Two catheter 
push-pull technique or one catheter push-pull technique. 
In the two catheter technique, blood is removed from the 
peripheral artery, while fresh blood is infused through a 
vein at the same rate. In the one catheter push-pull tech-
nique, a single catheter is placed, usually in the umbilical 
vein. 

• At the end of an exchange transfusion, blood should 
be sent for the following investigations: Estimation of 
the levels of sodium, glucose, calcium, total and direct 
bilirubin, hemoglobin and hematocrit. 

• At the end of an exchange transfusion, the umbilical vein 
catheter is usually removed. In the event of a subsequent 
exchange, a new catheter can be inserted. The umbilicus 
must be inspected at frequent intervals for any evidence of 
bleeding.

• Hypoglycemia may sometimes occur in the fi rst or second 
hour following an exchange transfusion due to increased 
insulin secretion. It is therefore necessary to monitor blood 
glucose levels for the fi rst several hours after exchange.

• The serum bilirubin concentration may rise by two hours 
after completion of the exchange transfusion. Therefore, 
the serum bilirubin concentration should be monitored 
at two to four hours intervals after exchange. In case the 
serum bilirubin levels continue to remain elevated, photo-
therapy may be used.

• The infant may be fed after two to four hours following 
the procedure of exchange transfusion. 

 Risks: The possible complications of the procedure 
include the following:
• Formation of blood clots and risk of thrombosis. 
• Alteration in the blood chemistry resulting in abnor-

malities like hyperkalemia, hypokalemia, hypocalcemia, 
hypoglycemia and metabolic acidosis. 

• Heart and lung problems 
• Infection 
• Shock due to inadequate replacement of blood.

 Complications

FETAL COMPLICATIONS

The various complications that can develop in the fetus or 
newborn baby due to Rh isoimmunization are shown in fl ow 
chart 6.5 and are also described below in details.

Erythroblastosis Fetalis
Erythroblastosis fetalis, also known as hemolytic disease 
of the newborn is an umbrella term used to denote various 
hemolytic disorders resulting due to Rh incompatibility. 
Clinical manifestations of erythroblastosis fetalis include 
hydrops fetalis, icterus gravis neonatorum and congenital 
anemia of the newborn. Erythroblastosis fetalis is a disease 
in the fetus or newborn caused by transplacental transmission 
of maternal antibodies, usually resulting from maternal and 
fetal blood group incompatibility. Hemolysis produced due 
to Rh incompatibility may produce profound anemia, which 
may even result in fetal death in utero. As a compensatory 
mechanism to anemia, the fetal bone marrow starts producing 
immature erythroblasts into the fetal peripheral circulation, 
causing erythroblastosis fetalis. The overproduction of eryth-
roblasts can produce enlargement of liver and spleen resulting 
in development of hepatomegaly and splenomegaly respec-
tively. Excessive destruction of RBC’s results in excessive 
production of bilirubin, which is responsible for producing 
hyperbilirubinemia and jaundice. Uncontrollable hyperbiliru-
binemia results in deposition of bilirubin in the brain result-
ing in permanent damage and development of kernicterus, 
which can lead to deafness, speech problems, cerebral palsy, 
or mental retardation.
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MATERNAL
Maternal complications such as history of recurrent miscar-
riages and intrauterine deaths can occur.
 Complications such as abortion and preterm labor are 
related to procedures such as fetal cord blood sampling.

 Important Questions and Answers
Q.1. What would be the next step of management in the 
above mentioned case study?
Ans. This woman should be managed as a case of Rh neg-
ative sensitized pregnancy with a history of previously 
affected pregnancy. Amniocentesis for the estimation of fetal 
bilirubin levels was performed. Spectrophotometric analy-
sis of amnotic fl uid was performed and ΔOD 450 values 

Flow chart 6.5: Various fetal complications arising from Rh 
isoimmunization.

Hydrops Fetalis 

This is a condition, characterized by an accumulation of 
fl uids within the baby’s body (fi gure 6.8), resulting in devel-
opment of ascites, pleural effusion, pericardial effusion, skin 
edema, etc. In many cases, it may also cause polyhydram-
nios and placental edema. Pleural effusion may interfere with 
the normal process of breathing, whereas pericardial effu-
sion may be associated with congestive heart failure. Various 
mechanisms for the formation of fetal hydrops are listed in 
table 6.5. The fetus is particularly susceptible to interstitial 
fl uid accumulation due to increased capillary permeability, 
hypoproteinemia and obstruction to lymphatic return.
 Recently, factors other than Rh isoimmunization have 
been found to be associated with development of fetal 
hydrops. The term nonimmune hydrops has been introduced 
to identify those cases of fetal hydrops, caused by factors 
other than Rh isoimmunization. Some of the causes for non-
immune hydrops are listed in table 6.6.

Fig. 6.8: Hydrops fetalis associated with fetal ascites and skin 
edema

Table 6.5: Pathophysiological mechanisms responsible for
development of fetal hydrops

Reduced intravascular oncotic pressure resulting in interstitial 
fl uid accumulation
Increased capillary hydrostatic pressure
Reduced lymphatic return
Elevation of CVP
Elevations in the levels of aldosterone, renin, norepinephrine, 
and angiotensin I
Increase in the levels of atrial natriuretic peptide
Reduced nitric oxide production due to injury of fetal vascular 
endothelial cells
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Table 6.6: Causes of nonimmune hydrops

Infectious causes Genetic syndromes Metabolic disorders Chromosomal abnormalities

Infection with parovirus Myotonic dystrophy Glycogen-storage disease, type IV Beckwith-Wiedemann
 (autosomal dominant)  syndrome (trisomy 11p15)
Cytomegalovirus Noonan syndrome Lysosomal storage diseases Cri-du-chat syndrome
infection (autosomal dominant with (Gaucher disease, Niemann-Pick (chromosomes 4 and 5)
 variable penetrance) disease, etc)
Toxoplasmosis Sjögren syndrome Hypothyroidism and hyperthyroidism Trisomy 21 (Down syndrome)
 (uncertain inheritance)
Coxsackie virus type B Tuberous sclerosis  Turner syndrome (45, X)
 (autosomal dominant)

Intrathoracic tumors  Abdominal tumors Other conditions

Pericardial teratoma Metabolic nephroma Placental choriocarcinoma
Rhabdomyoma Polycystic kidneys Placental chorangioma
Mediastinal teratoma Neuroblastoma Cystic hygroma
Pulmonary fi brosarcoma Hepatoblastoma Intussusception
Leiomyosarcoma Ovarian cyst Intracranial teratoma

were plotted on Liley’s chart. The values were in zone I and 
remained in zone I even when a repeat amniocentesis was 
performed after four weeks. This implies that the infant needs 
to be delivered at term in anticipation of the delivery of a 
healthy fetus.
Q.2. Can Rh positive ABO compatible blood be transfused to 
a Rh negative individual?
Ans. Rh positive ABO compatible blood can be transfused 
to Rh negative males in case of emergency as a life saving 
procedure. However such transfusions must be avoided in Rh 
negative females from birth until menopause due to the risk 
of acceleration of the process of Rh isoimmunization process 
in case the Rh negative woman marries an Rh positive man 
and conceives an Rh positive child.

Q.3. What are other causes for hydrops fetalis besides Rh 
isoimmunization?
Ans. See table 6.6

 Bibliography
 1. NICE technology appraisal guidance 156. (2008). Routine ante-

natal anti-D prophylaxis for women who are rhesus D negative. 
Review of NICE technology appraisal guidance 41.

 2. Santiago MD, Rezende CA, Cabral AC, Leite HV, Vitral ZN, 
Apocalypse IM. Blood volume calculation required for the cor-
rection of fetal anemia in pregnant women with alloimmuniza-
tion. Rev Bras Ginecol Obstet. 2008;30(4):196-200.

 3. Slotnick, Robert N. “Isoimmunization.” In: Manual of 
Obstetrics. K. Niswander and A. Evans (eds). Philadelphia: 
Lippincott, Wilkins & Wilkins, 2000.



 Case Study
24-year-old G2 P2 L1 attended the booking antenatal clinic 
with a previous history of a cesarean section at term due to 
breech presentation. She is sure of her last menstrual period 
and her period of gestation is 14 weeks both by dates and on 
abdominal examination.

 Introduction

Defi nition

Cesarean Section (CS) is removal of a fetus from the uterus 
by abdominal and uterine incisions, after 28 weeks of preg-
nancy. If the removal of fetus is done before 28 weeks of 
pregnancy, the procedure is known as hysterotomy. Presently, 
there has been a considerable rise in the rate of cesarean 
delivery. Some of the common indications for cesarean deliv-
ery are described in table 7.1. Pregnant women with a previ-
ous section may be offered either planned VBAC or ERCS 
(elective repeat caesarean section). VBAC stands for vaginal 
birth after cesarean, which refers to vaginal birth following 
one or more cesarean births. More than 80% of women will 
be able to have a vaginal birth following a cesarean delivery. 
Maternal request for cesarean section, on its own is not an 

Previous Cesarean 
Section7

indication for CS. The clinician needs to discuss and explore 
the specifi c reasons for this choice with the patient and her 
partner. The risks and benefi ts of both cesarean section and 
vaginal delivery need to be explained. If the woman is just 
being apprehensive and fearful of the normal vaginal delivery 
due to the pain involved, she needs to be adequately coun-
seled. If the clinician feels that the woman’s request is unrea-
sonable, he/she can decline her request or may refer her for a 
second opinion. Some of the conditions where routine use of 
cesarean section is not required are mentioned in table 7.2.

 History
Detailed history regarding the reason for previous cesarean 
delivery needs to be taken.
 The following questions regarding the previous cesarean 
section need to be asked:
• What was the indication for the surgery? 
• Was it repetitive or a nonrepetitive cause (for e.g. if the 

indication for cesarean delivery is breech presentation, it 
is a nonrepetitive cause). However cephalopelvic dispro-
portion can be a repetitive cause requiring a repeat cesar-
ean section during future pregnancies.

• Was the cesarean section elective one or an emergency 
surgery?

• Place where the previous surgery was performed.
• The period of gestation at which the CS was performed 

and the skill of the obstetrician who had performed the 
surgery.

Table 7.1: Indications for a cesarean section

A term singleton breech (if external cephalic version is contrain-
dicated or has failed)
A twin pregnancy with fi rst twin in noncephalic presentation
HIV positive women (to reduce the risk of mother-child HIV 
transmission
Grade 3 and 4 placenta previa
Both HIV and hepatitis C
Primary genital herpes in the third trimester
Fetal distress
Dystocia (secondary arrest of cervical dilatation, arrest of descent, 
cephalopelvic disprortion, etc).

Table 7.2: Indications not requiring a routine cesarean section

Preterm birth
A twin pregnancy with fi rst twin having a cephalic presentation
An IUGR baby
Infection with hepatitis B virus
Infection with hepatitis C virus
Recurrent genital herpes in the third trimester
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• What was the type of the scar given (classical or the lower 
segment)?

• Were there any technical diffi culties encountered during 
the procedure? Was there any lateral extension of the uter-
ine scar or uncontrolled bleeding during the surgery?

• Previous history of any other uterine surgery, especially 
myomectomy for myoma uterus needs to be enquired. 
This is especially important as vaginal delivery following 
myomectomy may be complicated by uterine rupture.

 General Physical Examination
• The patient must be considered high risk and frequent 

antenatal checkups are required.
• The patient should be instructed to report to the clinician 

in case she experiences pain over the scar, reduced fetal 
movements or bleeding per vaginum anytime during the 
pregnancy.

 Specifi c Systemic Examination
Besides the routine obstetric abdominal examination (as 
described in chapter 1), careful examination of the abdominal 
scar and elicitation of scar tenderness is important. The scar 
tenderness is palpated using the ulnar border of right hand in 
the region above the public symphysis for a few centimeters.

 Management
In the past, management of the patient with a history of cesar-
ean scar was considered as “once a cesarean, always a cesar-
ean.” This dictum has now been changed to “once a cesarean 
always hospitalization.” Since the management of cases with 
previous history of cesarean section is still controversial, this 
dictum is also sometimes changed to “once a cesarean always 
a controversy.” The management options for the patient 
with previous history of cesarean delivery are presented in 
fl ow chart 7.1.

 Investigations
Routine ANC investigations including blood grouping 
(ABO and Rh typing); complete blood count; and ultrasound 
examination.

 Treatment/Obstetric Management
There are two options for delivery in these patients:
• Vaginal birth after cesarean delivery
• Elective repeat cesarean section

VAGINAL BIRTH AFTER CESAREAN 
DELIVERY

Women with a prior history of one uncomplicated lower 
segment transverse cesarean section, in an otherwise uncom-
plicated pregnancy at term, with no contraindication to vagi-
nal birth, can be given the option of planned VBAC or an 
ERCS.

Criteria for VBAC
Decision regarding VBAC must be individualized and 
must be taken only if the criteria for VBAC, enumerated 
in table 7.3 are fulfi lled. The decision for VBAC is usually 
taken after considering the following parameters: 
 Indication for the previous cesarean (recurrent or a 
nonrecurrent cause): If the indication of previous cesarean 
section was a nonrecurrent cause (e.g. fetal distress or non 
progress of labor), which may or may not recur in future preg-
nancies, the option of VBAC can be considered. However if 
the indication for previous cesarean is a recurrent cause like 
cephalopelvic disproportion, the option of ERCS would be 
more suitable.
 Any associated obstetrical complications in the present 
pregnancy: If the present pregnancy is associated with some 
other obstetrical indication for cesarean section (e.g. grade 
III, IV placenta previa; breech presentation etc), the patient 
must be considered for ERCS.
 Ultrasound estimated weight of the baby: If the ultra-
sound estimated fetal weight is ≥ 4.0 Kg, the option of ERCS 
should be considered due to the increased risk of shoulder 
dystocia and fetal injuries with vaginal deliveries. 
 Number of the previous sections: According to recom-
mendations by RCOG (2007), women with the history of pre-
vious two uncomplicated low transverse cesarean section can 
be considered for the planned VBAC. Though this practice is 
commonly employed in developed countries, in developing 
countries, including India with limited health care settings, 
this is rarely practiced. 

Table 7.3: Criteria for VBAC

Previous history of one uncomplicated lower segment transverse 
cesarean section
Low transverse incision on the uterus 
Pelvis is adequate
Patient is willing for VBAC 
Facilities for continuous fetal monitoring during labor are available 
No other contraindication for cesarean section
VBAC should be undertaken in settings where facilities for emer-
gency cesarean section are present
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Flow chart 7.1: Management of a patient with a previous history of cesarean section

 Strength of the scar as elicited from history and the 
clinical examination: If the scar appears to be healthy and 
strong as elicited from the history and clinical examination, 
the option of VBAC can be considered. In developing coun-
tries including India, women with a history of previous two 

or more cesarean section is considered as an indication for 
ERCS.
 Informed consent of the patients: If the clinician is satis-
fi ed after taking patient’s history and conducting a clinical 
examination that the patient appears to be a candidate for 
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VBAC, this option must be discussed with the patient. VBAC 
should be undertaken only if the patient is herself satisfi ed 
with the decision and is willing to give an informed consent 
for the same.

Advantages of VBAC 
The vaginal birth after cesarean section is associated with the 
following advantages:
• Prevention of surgery related complications including 

death. 
• Prevention of blood loss 
• Prevention of infection 
• Prevention of injury to various organs including bowel, 

urinary bladder, etc.
• Prevention of thromboembolism 
• Breastfeeding is generally easier after a vaginal birth 
• Vaginal birth is usually associated with reduced health 

care costs in comparison to cesarean births. 
• VBAC is also associated with lower fetal mortality and 

morbidity in comparison to elective repeat cesareans. 

Contraindications for VBAC
VBAC is contraindicated in the presence of the following 
conditions:
• Previous history of the classical or T-shaped uterine 

incision.
• History of previous two or more lower segment uterine 

scars in the past.
• Presence of an obstetric indication for cesarean including 

CPD, placenta previa, malpresentation etc.
• Limited resource setting, where it might not be possible to 

continuously monitor the patient.
• Patient refuses to give consent for VBAC.

Risk of VBAC
• If VBAC turns out to be unsuccessful, an emergency 

cesarean section may be required.
• There is a risk of the scar dehiscence and rupture.
• Increased risk of maternal and perinatal mortality in case 

of scar rupture.
• Failure of vaginal trial may end up in requirement for an 

emergency cesarean section. It may also cause uterine rup-
ture, or pelvic fl oor dysfunction. 

Counseling of Women for VBAC
Women who want VBAC should be encouraged and sup-
ported. They should be counseled regarding the advantages 
and disadvantages of both the procedures. They should also 
be informed about the slightly increased chances of uterine 
rupture during VBAC in comparison with ERCS (about 1 per 

10,000 risk of uterine rupture in cases with ERCS vs. 50 per 
10,000 with VBAC). Though occurrence of intrapartum fetal 
death is rare, it is slightly more in cases with VBAC com-
pared with those with ERCS (about 10 per 10,000 for VBAC 
vs. 1 per 10,000 for ERCS).

Intrapartum Management
The following steps must be observed during the intrapartum 
period:
• Blood should be sent for grouping, crossmatching and 

complete blood count (including hemoglobin and hema-
tocrit levels). One unit of blood should be arranged.

• IV access to be established and ringer lactate can be 
started.

• Clinical monitoring of the mother for the signs of scar 
dehiscence needs to be done. This includes monitoring of 
vitals, especially the pulse rate and scar tenderness, which 
must be done every 15 minutes.

• Careful monitoring of fetal heart rate, preferably using 
continuous external CTG. There is no role of intermittent 
auscultation in these cases.

• Facilities for emergency cesarean section should be avail-
able. Pediatrician, anesthetist and the OT staff must be 
informed well in advance, because they may be required 
at any time. 

• The use of prostaglandins for induction of labor in women 
with the previous history of cesarean section must be 
best avoided. Induction of labor using prostaglandins in 
patients with previous history of cesarean section is asso-
ciated with a small but statistically signifi cant increased 
risk of uterine rupture compared to cases where non-
prostaglandins are used. (Risk of uterine rupture of 80 
per 10,000 in cases where non-prostaglandins are used, 
vs. 240 per 10,000 cases where prostaglandins are used). 
Therefore induction and/or augmentation in such patients 
must be preceded by careful obstetric assessment.

• Epidural analgesia can be safely given at the time of labor.
• Intrapartum monitoring regarding the progress of labor 

must be done using a partogram (fi gure 7.1)
• Second stage of labor can be cut short by using prophylac-

tic forceps or ventouse.
• Routine uterine exploration following VBAC is not rec-

ommended. If the patient shows signs of uterine rup-
ture including tachycardia, hypotension, vaginal bleed-
ing, etc, uterine exploration may be done. Laparotomy 
may be required if a uterine rent is found on the uterine 
exploration.

 The most important complication associated in a patient 
with previous history of cesarean section is the possibility of 
scar rupture during future pregnancies, especially if given trial 
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Fig. 7.1: Monitoring the progress of labor using a partogram

for vaginal delivery. Thus, it is the prime duty of the obste-
trician to remain vigilant and at the earliest detect the signs 
related to impending scar rupture. Symptoms of impending 
scar rupture during the labor include the following:
• Dull suprapubic pain or severe abdominal pain, especially 

if persisting in between the uterine contractions.
• Slight vaginal bleeding or hematuria.

• Bladder tenesmus or frequent desire to pass urine.
• Unexplained maternal tachycardia.
• Maternal hypotension.
• Abnormal fetal heart rate pattern.
• Scar tenderness.
• Chest pain or shoulder tip pain, or sudden onset of short-

ness of breath.
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 On vaginal examination, there may be a failure of normal 
descent of the presenting part and the presenting part may 
remain high up. There also may be a sudden loss of station of 
the presenting part.
 None of the above mentioned signs and symptoms are 
defi nite proof of the impending scar rupture. However pres-
ence of any of these symptoms must raise caution in the clini-
cian’s mind and he/she must become more vigilant.

ELECTIVE REPEAT CESAREAN SECTION

For the physician, ERCS may offer a few advantages includ-
ing convenience, saving of time, increased monetary com-
pensation and reduced fear of legal litigation in case of com-
plications with VBAC. Though, cesarean section is safe, it is 
a major surgical intervention and would be therefore associ-
ated with some complications in comparison to normal vagi-
nal delivery. The clinician must counsel the women regarding 
increased risks of complications like cardiac arrests, throm-
boembolism and major infections in comparison to those who 
deliver vaginally. However, the cesarean delivery does pro-
vide a few advantages in comparison to the normal vaginal 
delivery, some of which are listed in table 7.4.
 However, cesarean section has been found to have no 
effect on the incidence of complications like hemorrhage, 
infection, genital tract injury, fecal incontinence, back pain, 
dyspareunia, postnatal depression, neonatal mortality rate, 
intracranial hemorrhage, brachial plexus injuries, cerebral 
palsy, etc.

Disadvantages of Cesarean Delivery
Cesarean delivery is associated with an increased risk of 
complications, enumerated in table 7.5.

Timing for Cesarean Delivery
In case of previous history of classical scar, the woman must 
preferably be hospitalized at 36 weeks and posted for an elec-
tive cesarean section at 38 weeks. In patients with previous 
history of lower segment uterine scar, the planned surgery 
should be preferably done after 39 weeks. This is so as the 
risk of respiratory morbidity considerably increases in babies 
born by cesarean section before 39 weeks of gestation. If the 
obstetrician is unsure about the exact period of gestation, it 
is best to wait for the onset of the uterine contractions or the 

Table 7.4: Advantages of cesarean delivery

Reduced incidence of perineal pain
Reduced incidence of urinary incontinence
Reduced incidence of uterovaginal prolapse

Table 7.5: Complications associated with cesarean delivery

Abdominal pain
Injury to bladder, ureters, etc
Increased risk of rupture uterus and maternal death
Neonatal respiratory morbidity
Hysterectomy
Thromboembolic disease
Increased duration of hospital stay
Antepartum or intrapartum intrauterine deaths in future pregnancies
Patients with a previous history of cesarean delivery are more 
prone to develop complications like placenta previa and adherent 
placenta during future pregnancies.

rupture of membranes, which ever occurs earlier. However 
an emergency cesarean section may be required any time in 
cases of suspected or confi rmed acute fetal compromise. In 
these cases, delivery should be accomplished as soon as pos-
sible, preferably within 30 minutes of the diagnosis of fetal 
distress.

Preparations for an Elective Cesarean Section 
 • Since cesarean delivery is associated with the risk of blood 

loss, women posted for ERCS must be offered hemoglobin 
assessment before the surgery to identify those who have 
anemia. 

• Although blood loss of more than 1000 ml infrequently 
occurs after cesarean delivery, it may commonly occur in 
women having cesarean delivery for antepartum hemor-
rhage (both abruption and placenta previa) and uterine 
rupture. In such cases, the clinician should be prepared in 
anticipation of massive blood loss occurring at the time of 
surgery and should make arrangements for blood transfu-
sion services, well in advance.

• Prophylactic single dose antibiotics in form of fi rst gen-
eration cephalosporin or ampicillin should be prescribed.

• The risk for thromboembolism in these patients must be 
assessed as they may be confi ned to bed for long periods 
of time. Thromboprophylaxis in form of graduated stock-
ings, hydration, early mobilization and low molecular 
weight heparin must be prescribed.

• Administration of anesthesia in woman with full stomach 
is associated with the risk of aspiration pneumonitis. While 
the risk for aspiration pnemonitis is minimal in cases of 
ERCS, in which the patient is usually kept on an overnight 
fast, this may not be the scenario with emergency cesarean 
delivery, where the patient may be full stomach. In these 
cases, in order to reduce the risk of aspiration pneumoni-
tis, the patient must be administered premedication with 
an antacid (sodium citrate 0.3%, 30 mL, or magnesium 
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trisilicate 300 mg), H2 receptor antagonists and/or proton 
pump inhibitors and antiemetics, all administered intrave-
nously one hour before the surgery.

• A urinary catheter must be inserted in situ before the 
surgery in cases where regional anesthesia is planned, 
because anesthetic block may interfere with normal blad-
der function resulting in over-distension of the bladder. If 
bladder has not been previously catheterized, in all cases 
of cesarean section, bladder should be catheterized as a 
routine before the surgery in order to prevent inadvertent 
injuries to the bladder at the time of surgery.

Surgery for Cesarean Section 

Anesthesia

Women who are having a cesarean delivery must preferably 
be offered regional anesthesia because it is safer and results 
in lower maternal and neonatal morbidity in comparison 
to general anesthesia. Women who are having a CS under 
regional anesthesia should be offered intravenous ephedrine 
or phenylephrine, and volume preloading with crystalloids 
or colloids to reduce the risk of hypotension occurring at the 
time of surgery. 

Preparation of the skin
• The area around the proposed incision site must be washed 

with antiseptic soap solution (e.g. savlon) and water.
• The woman’s pubic hair must not be shaved as this may 

increase the risk of wound infection. The hair may be 
trimmed, if necessary.

• Routine cleaning of the patient’s skin at the site of sur-
gery must be done with antiseptic solution (e.g. betadine) 
before surgery. Antiseptic skin cleansing before surgery is 
thought to reduce the risk of post-operative wound infec-
tions. The antiseptic solution must be applied three times 

to the incision site using a high-level disinfected ring for-
ceps and cotton or gauze swab. The surgeon must begin at 
the proposed incision site and move outwards in a circular 
motion away from the site of incision site. In the end, the 
inner aspects of thighs and umbilicus must be swabbed.

• After reaching the edge of the sterile fi eld, the previous 
swab must be discarded and new swab must be used. 

• The surgeon must keep his/her arms and elbows high and 
surgical gown away from the surgical fi eld. 

• The woman must be draped immediately after the area of 
surgery has been adequately prepared, in order to avoid 
contamination. 

• If the drape has a window, it should be placed directly over 
the incision site.

Type of Abdominal Skin Incision (Figure 7.2)
A vertical or transverse incision can be given over the skin. 
The vertical skin incision can be either in the midline or para-
median location, extending just above the pubic symphysis to 
just below the umbilicus. Previously vertical skin incision at 
the time of cesarean section was favored as it was supposed 
to provide far more superior access to the surgical fi eld in 
comparison to the transverse incision. Also, the vertical inci-
sion showed potential for extension at the time of surgery. 
However, it was associated with poor cosmetic results, an 
increased risk of wound dehiscence and hernia formation. 
Therefore, now-a-days, transverse incision is mainly favored 
due to better cosmetic effect, reduced post-operative pain and 
improved patient recovery. Two types of transverse incisions 
are mainly used while performing cesarean section: The sharp 
(Pfannenstiel) type and the blunt (Joel Cohen) type. 

Sharp Pfannenstiel transverse incision 
In this type, a slightly curved, transverse skin incision, pass-
ing through the external sheath of the recti muscles is given, 

Fig. 7.2: Type of abdominal skin incision
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about an inch above the pubic symphysis. The subsequent 
tissue layers are opened by using a sharp scalpel.

Joel Cohen blunt incision 
In this type, a straight skin incision about three cm in size is 
given above the pubic symphysis and the subsequent tissue 
layers are opened bluntly, without using a sharp scalpel. 
 The initial cut is given only through the cutis. In the mid-
line, which is free from large blood vessels, the cut is deep-
ened to meet the fascia. A small transverse opening is made 
in the fascia with the scissors. The rest of the fascia is then 
opened transversely by pushing the slightly open tip of a pair 
of straight scissors, fi rst in one direction and then in the other. 
The fascia is stretched caudally and cranially using the index 
fi ngers to make room for the next step. The muscle and fat 
tissue is separated by applying manual bilateral skin traction 
using the index and middle fi ngers of both the surgeon and 
his assistant. The use of surgical knife must be avoided as far 
as possible and if required the scissors can be used instead. 

Sharp (Pfannenstiel) vs. Blunt (Joel Cohen)
Presently the use of Joel Cohen incision in preference to the 
sharp Pfannenstiel incision is associated with much contro-
versy. The Joel Cohen method of opening the abdomen at 
cesarean delivery is supposed to be associated with shorter 
operative time, minimum tissue damage, minimal use of 
instruments, reduced pain, lower analgesic requirements; 
reduced blood loss and overall reduced rates of febrile mor-
bidity in comparison to the Pfannenstiel incision. However, 
many other studies have shown absence of clear benefi ts to 
the mother and the fetus as a result of Joel Cohen incision. 
Therefore, presently there is no indication favoring the use of 
Joel Cohen incision.

Excision of previous scar
Excision of the existing previous scar must always be 
performed at the beginning of surgery by either giving an 
elliptical incision incorporating the scar or giving an incision 
over the previous scar, with the trimming of the fi brosed 
edges of the wound. Excision of the previous scar is usually 
diffi cult at the end of the surgery, but must be done if it has 
not been done previously.

Types of Uterine Incision

Lower segment uterine scar or the upper segment 
uterine scar
While in the past a vertical incision (classical) was commonly 
used, this was associated with high risk of scar rupture during 
future pregnancies. As a result, lower segment transverse 

scars are nowadays preferred. The lower segment uterine scar 
is considered to be more sound than the upper segment due to 
the following reasons:
• The lower uterine segment is thinned out at the time of 

labor. As a result, the thin margins of the lower segment 
can be easily apposed at the time of uterine repair without 
leaving any pocket. In case of the classical scar, it may be 
diffi cult to oppose the thick muscle layer of the upper seg-
ment. Blood fi lled pockets may be formed. This may be 
later replaced by fi brous tissues resulting in the weakening 
of the scar.

• The lower segment usually remains inert in the postpar-
tum period. On the other hand, the upper segment under-
goes rapid contractions and retractions resulting in the 
loosening of the uterine sutures. This can result in imper-
fect healing and further weakening of the uterine scar.

• When the uterus stretches in the future pregnancy, the 
stretch is along the line of the scar in the case of the lower 
segment scar, whereas in cases of vertical scar, the uterus 
stretches in the direction perpendicular to the scar, thereby 
resulting in the scar weakness.

• Chances of the placental implantation in the area of the 
scar at the time of the future pregnancy are highly unlikely 
in the case of the lower segment scar. Where as in case 
of the classical scar the placental tissue is quite likely 
to implant in the area of the scar at the time of future 
pregnancy. Penetration and the invasion of the scar by 
the placental trophoblasts are likely to produce further 
weakening of the scar.

 As a result of the above mentioned reasons, the lower 
segment scar is much stronger as compared to the upper seg-
ment scar and is unlikely to give way during subsequent preg-
nancies. Lower segment scar may rupture occasionally at the 
time of labor. On the other hand, upper segment scar is weak 
and may rupture both during the antenatal period and at the 
time of labor.

Indications for a classical cesarean section
Though nowadays classical incisions are rarely performed, 
they might be rarely done in cases where the lower segment 
is not easily accessible, e.g. bladder densely adherent to the 
lower segment; carcinoma cervix; presence of an uterine 
myoma in the lower uterine segment; transverse lie of the 
fetus, with the shoulder impacted in the birth canal; cases of 
placenta previa in which the placenta penetrates through the 
lower uterine segment (placenta percreta) etc.

Variations in lower segment incision
Presently, rather than performing a classical cesarean sec-
tion, the clinicians prefer to use some kind of variations in the 
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lower segment uterine incision. Mostly, the surgeon is able to 
decide the exact incision only at the time of surgery.
 Variations of the lower segment incision are commonly 
used in cases where there is requirement for an extended 
surgical fi eld, in order to avoid scar extension e.g. transverse 
lie with hand prolapse and large baby, etc. Some of the 
variations include the following:
 An inverted “T”-shaped incision: This incision involves 
cutting upwards from the middle of the transverse incision. 
 “J” shaped or hockey-stick incision: It involves extension 
of one end of the transverse incision upwards. 
 “U”- shaped or trap-door incision: This incision involves 
extension of both ends of the transverse scar upwards. 
 Of all these various choices, the “T” shaped scar is the 
worst choice due to its difficult repair, poor healing and 
chances of scar rupture during subsequent pregnancies.

Blunt vs. sharp uterine incision
While making an incision in the uterus, a curvilinear mark of 
about 10 cm length is made by the scalpel, cutting partially 
through the myometrium. A short (3cm) cut using the scalpel 
is made in the middle of this incision mark, reaching up to 
but not through the membranes. The rest of the incision can 
be completed either by stretching the incision using the two 
index fi ngers along both the sides of the incision mark (fi gure 
7.3A) or using bandage scissors, to extend the incision on two 
sides (fi gure 7.3B). The bandage scissor is introduced into 
the uterus over the two fi ngers in order to protect the fetus. 
National Collaborating Center for Women’s and Children’s 
Health (NCCWCH, 2004) recommends that blunt rather than 

Fig. 7.3A: Extension of the uterine incision by manual stretching 
using the index fi ngers

Fig. 7.3B: Extension of the uterine incision with help of scissors

sharp extension of the uterine incision should be used because 
it is supposed to reduce amount of blood loss, incidence of 
postpartum hemorrhage and the requirement for transfusion 
at the time of cesarean section. If the lower uterine segment 
is very thin, injury to the fetus can be avoided by using the 
handle of the scalpel or a hemostat (an artery forceps) to 
open the uterus. Delivery of the fetal head should be in the 
same way as during the normal vaginal delivery. There is 
no need for routine use of forceps in order to deliver fetal 
head. Forceps should only be used at cesarean only if there is 
diffi culty while delivering the baby’s head. 

Placental removal
At the time of cesarean, the placenta should be removed using 
controlled cord traction (fi gure 7.4) and not manual removal 
as this reduces the risk of endometritis.

Closure of the Uterine Incision

Single layered or double layered closure of 
uterine incision

Both single layered and double layered closure of uterine 
incision are being currently practiced. Though single layered 
closure is associated with reduced operative time and 
reduced blood loss in the short term, the risk of the uterine 
rupture during subsequent pregnancies is increased. The 
current recommendation by National Collaborating Center 
for Women’s and Children’s Health (NCCWCH, 2004) is to 
close the uterus in two layers as the safety and effi cacy of 
closing uterus in a single layer is presently uncertain. 
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7  The various essential steps to be undertaken at the time of 
cesarean delivery are summarized in table 7.6. 

Immediate Postoperative Care
• After surgery is completed, the woman needs to be moni-

tored in a recovery area. 
• Monitoring of routine vital signs (blood pressure, temper-

ature, breathing), urine output, vaginal bleeding and uter-
ine tonicity (to check if the uterus remains adequately con-
tracted), needs to be done at hourly intervals for the fi rst 
four hours. Thereafter the monitoring needs to be done at 
every four hourly intervals for the fi rst post-operative day 
at least. Adequate analgesia needs to be provided, initially 
through the IV line and later with oral medications.

• When the effects of anesthesia have worn off, about four 
to eight hours after surgery, the woman may be transferred 
to the postpartum room.

Pain management after CS
Adequate post-operative pain control is important. A woman 
who is in severe pain may not recover well. However exces-
sive use of sedative drugs must be avoided as this may limit 
the patient’s mobility, which is important to prevent throm-
boembolism. Patient-controlled analgesia using opioid anal-
gesics should be offered after cesarean section as it is associ-
ated with higher rates of patient satisfaction. Women could 
be offered diamorphine (0.3–0.4 mg intrathecally) for intra 
and post-operative analgesia. Nonsteroidal antiinfl ammatory 
drugs may be used post-operatively as an adjunct to other 
analgesics, because they help in reducing the requirement for 
opioids. Adding acetaminophen also increases the effects of 
the other medications with very little additional adverse risk. 
Analgesic rectal suppositories can also be used for providing 
relief from pain in women following cesarean section.

Fig. 7.4: Placental removal

Peritoneal Closure
The current recommendation by RCOG is that neither the vis-
ceral nor the parietal peritoneum should be sutured at the time 
of cesarean section as this reduces the operative time and the 
requirement for the postoperative analgesia.

Closure of Subcutaneous Space
There is no need for the routine closure of the subcutaneous 
tissue space, unless there is more than 2 cm of subcutaneous 
fat because this practice has not been shown to reduce the 
incidence of the wound infection.

Skin Closure
Obstetricians should be aware that presently the differences 
between the use of different suture materials or methods of 
skin closure at the time of cesarean section are not certain.

Prophylactic Antibiotics with Cesarean Section
A single dose intravenously of prophylactic antibiotics in the 
dose of ampicillin 2 g IV or cefazolin 1 g IV after the cord 
is clamped and cut helps in providing adequate prophylaxis. 
No additional benefi t has been demonstrated with the use of 
multiple dose regimens. If the women shows signs of infec-
tion, e.g. fever, urinary tract infections, sepsis, etc, antibiotics 
must be continued until the woman becomes fever free for at 
least 48 hours.

Use of Uterotonics
Oxytocin 5 IU by slow intravenous injection should be used 
at the time of cesarean section in order to encourage uterine 
contractions and to reduce blood loss.

Table 7.6: Summary of the essential steps in a
cesarean delivery

Use of a transverse lower abdominal incision (Joel Cohen incision)
Use of blunt extension of the uterine incision
Manual removal of the placenta at the time of cesarean delivery 
must not be done
Controlled cord traction for removal of the placenta must be done
Routine use of forceps to deliver baby's head must not be 
employed
The uterine incision must be closed with two suture layers
Neither the visceral nor the parietal peritoneum needs to be 
sutured
Routine closure of subcutaneous space is not required unless the 
thickness of fat > 2 cm
Regular use of superfi cial wound drains is not required
Early skin-to-skin contact between the mother and baby must be 
encouraged
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Fluids and oral food after cesarean section 
As a general rule, about 3 liters of fl uids must be replaced 
by intravenous infusion during the fi rst post-operative day, 
provided that the woman’s urine output remains greater 
than 30 ml/ hour. If the urine output falls below 30 ml/hour 
the woman needs to be reassessed to evaluate the cause of 
oliguria. In uncomplicated cases, the urinary catheter can be 
removed by 12 hours post-operatively. IV fl uids may need to 
be continued, until she starts taking liquids orally. The clini-
cian needs to remember that prolonged infusion of IV fl uids 
can alter electrolyte balance. If the woman receives IV fl uids 
for more than 48 hours, her electrolyte levels need to be moni-
tored every 48 hour. Balanced electrolyte solution (e.g. potas-
sium chloride 1.5 g in 1 L IV fl uids) may be administered.
 If the surgery was uncomplicated, the woman may be 
given a light liquid diet in the evening after the surgery. If 
there were signs of infection, or if the cesarean section was 
for obstructed labor or uterine rupture, bowel sounds must be 
heard before prescribing oral liquids to the patient. In these 
cases, the woman can be given solid food when she starts 
passing gas. Women who are recovering well and who do not 
have complications after the surgery can be advised to eat and 
drink whenever they feel hungry or thirsty. The clinician must 
ensure the woman is eating a regular diet before she is dis-
charged from the hospital.

Ambulation after cesarean section
The women must be encouraged to ambulate as soon as 6–8 
hours following the surgery. In case she fi nds it diffi cult to get 
up from the bed and walk, she can be asked to remain in bed 
and do simple limb exercises (e.g. leg elevation, foot dorsi-
fl exion and planter fl exion, etc) and breathing exercises on the 
bed itself. Early ambulation enhances circulation, encourages 
early return of normal gastrointestinal function and facilitates 
general wellbeing. Even in cases where complications were 
encountered at the time of surgery, mobilization must be pref-
erably begun within 24 hours after the surgery.

Dressing and wound care
• The dressing must be kept on the wound for the fi rst day 

after surgery so as to provide a protective barrier against 
infection. Thereafter, dressing is usually not required.

• If blood or fl uid is observed to be leaking through the 
initial dressing, the dressing must not be changed. The 
amount of blood/fl uid lost must be monitored.

• If bleeding increases or the blood stain covers half the 
dressing or more, the dressing must be removed and 
replaced with ano- ther sterile dressing. The dressing must 
be changed while using a sterile technique. The surgical 
wound also needs to be carefully inspected. 

Length of hospital stay 
• Length of hospital stay is likely to be longer after a CS (an 

average of 3–4 days) in comparison to that after a vagi-
nal birth (average 1–2 days). However, women who are 
recovering well and have not developed complications 
following cesarean may be offered early discharge. 

The Hemostatic Cesarean Section
This is a new surgical technique used for managing pregnant 
women infected with HIV-1.
 The surgeon must adorn double gloves while performing 
cesarean section in women who are HIV-positive. Hemostatic 
cesarean section is a type of elective cesarean section with 
technical modifi cations, which is used in all patients receiving 
antiretroviral treatment and in whom breast feeding has been 
prohibited. The patient is scheduled for surgery at 38 weeks of 
gestation, while the patient is not in labor and membranes are 
intact. The technique involves management of lower uterine 
segment while maintaining the integrity of membranes. This 
helps in avoiding massive contact between maternal blood 
and the fetus. Thus, this technique helps in reducing the rate 
of vertical transmission to less than 2%.

 Complications

Uterine Rupture

Approximately 15% of all deliveries in the United State occur 
in women with previous cesarean sections. In a patient with 
a previous cesarean section, vaginal delivery may cause the 
previous uterine scar to separate. Disintegration of the scar, 
also known as scar rupture is one of the most disastrous com-
plications associated with VBAC. The reported incidence of 
scar rupture for all pregnancies is 0.05%. Risk of scar rupture 
after vaginal delivery following one previous lower trans-
verse segment cesarean section on an average is estimated 
to be about 0.8% – 1%. However the exact risk of scar rup-
ture depends upon the type of uterine incision given at the 
time of previous cesarean (table 7.7). The weakest type of 
scar that may give way at the time of VBAC is the previous 
classical incision in the upper segment of the uterus, which 

Table 7.7: Risk of scar rupture based on the type of uterine
scar given at the time of previous cesarean delivery

Type of previous cesarean scar Estimated risk of rupture

Classical cesarean  4–9%
T-shaped incision 4–9%
Low vertical  1–7%
Low-transverse incision 0.8–1%
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rupture. Uterine rupture can result in complete extrusion of 
the fetus into the maternal abdominal cavity. In other cases, 
rupture is associated with fetal distress or severe hemorrhage 
from the rupture site. Though uterine rupture is often asso-
ciated with fetal bradycardia, there is no one specifi c FHR 
pattern, which indicates the onset of uterine rupture. Variable 
and/or late decelerations often occur before the onset of 
fetal bradycardia. Another important clinical fi nding which 
is indicative of uterine rupture is the onset of unexpected 
antepartum or postpartum hemorrhage. 

Types of uterine rupture
Uterine rupture is defi ned as a disruption of the uterine muscle 
extending to and involving the uterine serosa. At times, there 
may be disruption of the uterine muscle with extension to the 
bladder or broad ligament. The uterine rupture can be of two 
types: Complete rupture and Incomplete rupture.

Complete rupture
Complete rupture describes a full-thickness defect of the 
uterine wall and serosa resulting in direct communication 
between the uterine cavity and the peritoneal cavity (fi gures 
7.5A and B). 

Incomplete rupture
Incomplete rupture describes a defect of the uterine wall that 
is contained by the visceral peritoneum or broad ligament. 
Incomplete rupture is also known as uterine dehiscence and 
describes partial separation of the scar in association with 
minimal bleeding, with the peritoneum and fetal membranes 
remaining intact. 

Fig. 7.5A: Attempted VBAC associated with subsequent rupture of previous lower segment uterine scar

Fig. 7.5B: Rupture of a previous classical uterine scar

 The identifi cation or suspicion of uterine rupture is a 
medical emergency and must be followed by an immediate 
and urgent response from the obstetrician. An emergency 
laparotomy is usually required to save the patient’s life. 
 Complete uterine rupture is very unlikely today. A com-
plete rupture occurs in much less than 1% of women attempt-
ing VBAC. Incomplete rupture occurs in about 1% to 2% of 
the time. There is no clear cut predictive indicator for rup-
ture uterus. However several factors which are indicative of a 
weak scar are mentioned in table 7.8. 

Management of rupture uterus
When uterine rupture is diagnosed or strongly suspected, sur-
gery is necessary. While in the previous days, most cases of 
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uterine rupture were managed with hysterectomy, nowadays 
most cases are managed by controlling the bleeding surgically 
and repairing the defect. 
 A decision must be made regarding whether to perform 
hysterectomy or to repair the rupture site. If future fertility 
is desirable and the rent in the uterus appears to be repair-
able (straight-cut scar, rupture in the body of uterus; pelvic 
blood vessels are intact), repair of the rupture site must be 
performed. If future fertility is not desirable or the uterine 
rent appears to be unrepairable (multiple rents, with ragged 
margins, injury to the iliac vessels etc), hysterectomy should 
be performed. Typically, longitudinal tears, especially those 
in a lateral position, should be treated by hysterectomy, 
whereas low transverse tears may be repaired. A lower seg-
ment lateral rupture can cause transection of the uterine ves-
sels. Therefore the obstetrician must make special efforts to 
localize the site of bleeding, before placing clamps at the time 
of hysterectomy in order to avoid injury to the ureter and iliac 
vessels. Bladder rupture must also be ruled out at the time of 
laparotomy by clearly mobilizing and inspecting the bladder 
to ensure that it is intact. 
 Though steps must be taken to resuscitate the patient, 
surgery should not be delayed owing to hypovolemic shock 
because it may not be easily reversible until the hemorrhage 
from uterine rupture is controlled. Uterine rupture may be 
associated with massive postpartum hemorrhage. Therefore 
upon laparotomy, steps mentioned in table 7.9 can be taken to 
reduce the amount of bleeding.
 Due to the risk of rupture recurrence in a subsequent 
pregnancy, women with previously-repaired uterine ruptures 
are advised not to attempt labor in the future. Ideally, a repeat 
cesarean section should be performed prior to the onset of 
uterine contractions. 

Assessment of scar integrity
In order to identify the previous cesarean scars which are 
likely to give way during VBAC, the following investigations 
can be done:
• Hysterogram: Radiographic imaging of the uterus which 

shows uterine defect in the lateral view.
• Ultrasound imaging: Ultrasound examination for visuali-

zation of scar defects and measurement of scar thickness.
• Manual exploration: Manual exploration of placenta to 

check scar integrity is especially useful in case of con-
tinuing postpartum hemorrhage and in case of other third 
stage problems.

Ultrasound Imaging for Visualization of Scar 
Defects and Measurement Scar Thickness 
Ultrasound measurement of scar at 37 weeks of gestation is 
based on the fact that the risk of a defective scar is directly 
related to the degree of thinning of the lower uterine segment 
at around 37 weeks of pregnancy. According to the largest 
study by Rozenberg et al (1997), cut-off value of 3.5 mm 
on ultrasound measurement of scar thickness at 36 weeks 
was observed to show negative predictive value of 99.3% 
for scar rupture. The high negative predictive value of this 
method may encourage the obstetricians to offer a trial of 
labor to patients with a thickness value of 3.5 mm or greater. 
Different studies show different cut-off values for estimat-
ing the strength of the scar. Therefore, presently there is no 
clear cut value of scar thickness to indicate the strength of 
the scar. According to the latest study by Bujold et al (2009), 
done in Quebec, a cut-off of 2.3 mm helped in determining 
the women at high risk of scar rupture. However this study 
has yet not even been published yet, therefore it is diffi cult to 
evaluate the results. The fi rst major problem with the use of 
ultrasound for measurement of scar thickness is the issue of 
interobserver variation. TVS seems to be more accurate than 
TAS, yet it is not commonly used.

Infection
Infection is a complication which can commonly develop 
after cesarean section. Endometritis or infection of the 
endometrial cavity must be suspected, if there is excessive 
vaginal bleeding/discharge following the surgery. Infection of the 
urinary tract can result in symptoms like dysuria, increased uri-
nary frequency, pyuria, etc. 

Trauma to the Urinary Tract
This complication can occur during the cesarean surgery and 
if not appropriately handled can result in development of uri-
nary tract fi stula.

Table 7.8: Causes of a weak scar

Improper hemostasis at the time of surgery
Imperfect co-aptation of uterine margins at the time of surgery
Extension of the angles of the uterine incision
Infection during healing
Placental implantation at the site of incision
Overdistension of the uterus

Table 7.9: Steps to be taken to reduce the amount of PPH

Aortic compression can be applied to decrease bleeding
Administration of oxytocics (oxytocin, ergot alkaloids, carboprost, 
misoprostol, etc)
Surgical options like ligation of the hypogastric artery, uterine 
artery, or ovarian arteries.
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Thromboembolism
Thromboembolism must be suspected if the patient devel-
ops cough, swollen calf muscles or positive Homan’s sign. A 
positive Homan’s sign is associated with deep vein thrombo-
sis and is said to be present when passive dorsifl exion of the 
ankle by the examiner elicits sharp pain in the patient’s calf.

 Important Questions and Answers
Q.1. What further important information must be obtained 
about the previous cesarean section in the above mentioned 
case study? 
Ans. The exact indication for the cesarean section is usually 
available from the patient’s previous hospital notes. This 
would help the clinician in fi nding out, what type of uterine 
incision was given previously i.e. whether it was a transverse 
lower segment incision or a vertical incision? The clinician 
can also fi nd out the exact reason for the previous surgery 
and if any complications were encountered during previous 
surgery. For e.g. if a T-shaped extension of the lower uterine 
segment scar was done at time of previous surgery, the 
woman would be at a high risk of scar rupture during future 
pregnancy. Such a patient should be posted for ERCS at the 
time of future pregnancies. 
Q.2. Why is it important to obtain this additional information? 
Ans. This extra information is very important as it would help 
in deciding the further course of management. Whether the 
patient with a history of previous cesarean section should be 
considered for VBAC or ERCS would largely be based on 
the type of previous cesarean section and its indication. If 
the patient had a cesarean section for a nonrecurring cause, if 
she had a transverse lower segment incision and if there is no 
indication to repeat the caesarean section in this pregnancy, 
then she may be allowed a trial of labor.
Q.3. What should be the management option in the above 
mentioned case?
Ans. The above mentioned cases had a previous cesarean sec-
tion for breech presentation, which may or may not recur in 
this pregnancy. Also there is no obstetric indication for cesar-
ean section during the present pregnancy. Such a patient may 
be considered for VBAC, provided that the patient has given 
informed consent for VBAC and other conditions mentioned 
in table 7.3 are fulfi lled. 
Q.4. What are the signs of impending scar rupture?
Ans. Signs of impending scar rupture are as follows:

• Pain over the scar
• Maternal tachycardia
• Fetal distress
• Poor progress of labor
• Vaginal bleeding
Q.5. What should be the maternal position during cesarean 
section?
Ans. All obstetric patients undergoing CS should be posi-
tioned with left lateral tilt to avoid aorto-caval compression. 
This can be accomplished by tilting the operating table to 
the left or placing a pillow or folded linen under the patient’s 
right lower back.
Q.6. What should be the choice of anesthesia during the 
cesarean section?
Ans. The following types of anesthesia can be used:
• General anesthesia, 
• Regional anesthesia ( epidural block, spinal block).
• Infi ltration of local anesthetic agents (used extremely 

rarely)
 Regional anesthesia is regarded to be considerably safer 
than general anesthesia with respect to various complica-
tions resulting in maternal morbidity and mortality. Regional 
anesthesia is generally preferred because it allows the mother 
to remain awake, experience the baby’s birth and to be able to 
have immediate contact with her infant following the birth. 
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 Case Study
A 20-year-old primi patient presented with bleeding at nine 
weeks of gestation. She was diagnosed as a case of missed 
abortion after performing an ultrasound examination, follow-
ing which a D&C was performed. However the patient con-
tinued to bleed even after the D&C. An ultrasound examina-
tion which was performed again was suggestive of hydatidi-
form mole. Serum and urine β hCG titers were performed and 
were found to be elevated. The case was diagnosed as molar 
pregnancy.

 Introduction
Hydatidiform mole (H. mole) belongs to a spectrum of dis-
ease known as gestational trophoblastic disease (GTD), 
resulting from overproduction of the chorionic tissue, which 

Hydatidiform Mole8

is normally supposed to develop into the placenta. H. mole 
can be considered as a neoplasm of trophoblastic tissue 
and involves both syncitiotrophoblast and cytotrophoblast. 
Hydatidiform moles are nonviable and genetically abnor-
mal conceptions, showing excessive expression of paternal 
genes. In this condition, the placental tissues develop into an 
abnormal mass. Often, there is no fetal mass at all; fi gures 
8.1A and B shows gross clinical specimen of hyadatidiform 
mole. However sometimes, partial moles may show presence 
of fetal tissue. This disease can occur even during or after an 
intrauterine or ectopic pregnancy. 
 GTD represents a spectrum of premalignant and malig-
nant diseases (table 8.1) including potentially benign entities 

Fig. 8.1A: Clinical specimen of complete hydatidiform mole Fig. 8.1B: Grape like vesicles of hydatidiform mole 

Table 8.1: Classifi cation of gestational trophoblastic disease

Benign forms (90%)
 Complete hydatidiform mole (CHM)
 Partial hydatidiform mole (PHM)
Malignant forms (10%)
 Invasive mole
 Choriocarcinoma 
 Placental site trophoblastic tumor (PSTT)
 Epithelioid trophoblastic tumor
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like complete hydatidiform mole (CHM), and partial hyda-
tidiform mole (PHM) and potentially malignant entities col-
lectively known as gestational trophoblastic tumors (GTT). 
Gestational trophoblastic tumor includes conditions like inva-
sive mole, choriocarcinoma and placental site trophoblastic 
tumor (PSTT). The difference between complete and partial 
hydatidiform mole is listed in table 8.2.

Pathophysiology of Complete and Partial Mole
Normal process of fertilization in which a sperm (containing 
23 chromosomes) fertilizes an ovum (containing 23 chromo-
somes) resulting in formation of a diploid zygote (containing 
46 chromosomes) is shown in fi gure 8.2A.
 A hydatidiform mole is an abnormal pregnancy in which 
placental villi become edematous (hydropic) and start prolif-
erating. During the formation of H. mole, fi rstly there is an 
edema of the whole central core, causing the villus to develop 

into a rounded cyst like structure fi lled with watery fl uid. The 
entire embryonic chorionic tissue gets converted into grape 
like structures, in which each vesicle is connected to each 
other with help of fi ne stalk like structures. 
 Both complete and partial hydatidiform moles overex-
press paternal genes. Complete hydatidiform moles are usu-
ally diploid, with all chromosomes being derived from the 
father by means of either monospermic or dispermic fertiliza-
tion. Monospermic fertilization results from fertilization of 
a sperm with an anucleate oocyte (fi gure 8.2B). The genetic 
material is duplicated, resulting in a 46XX karyotype, because 
46YY zygotes are incapable of developing independently. 
Rarely, complete hydatidiform mole can also be produced 
due to dispermic fertilization in which there is fertilization of 
two different sperms with an anucleate oocyte. Dispermic fer-
tilization may result in either a 46XX or a 46XY karyotype. A 
46XX karyotype is found in 90% of CHMs.

Table 8.2: Comparison between complete and partial mole

Parameter under consideration Complete mole Partial mole

Cytogenetic studies 46XX karyotype Triploid karyotype 69XXY
Pathophysiology Duplication of the haploid sperm following These contain two sets of paternal haploid genes
 fertilisation of an “empty” ovum or dispermic and one set of maternal haploid genes. They usually
 fertilisation of an “empty” ovum occur following dispermic fertilisation of an ovum
Histopathological analysis There is no evidence of fetal tissue. There may be an evidence of fetal tissue or red
  blood vessels.
Invasive potential and propensity Persistent trophoblastic disease following Persistent trophoblastic disease may develop in
for malignant transformation uterine evacuation may develop in about less than 5% of cases of partial mole.
 15% cases with a complete mole.

Fig. 8.2A: Normal process of fertilization

Fig. 8.2B: Complete hydatidiform mole
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 Partial hydatidiform moles on the other hand are usually 
triploid, formed as a result of dispermic fertilization of two 
different sperms with an ovum (fi gure 8.2C). As a result, par-
tial moles usually show a triploid karyotype having two sets 
of paternal chromosomes and one set of maternal chromo-
somes (69XXX, 69XXY or 69XYY). About 10% of PHMs 
have tetraploid or higher karyotypes consisting of multiple 
sets of paternal chromosomes combined with 1 set of mater-
nal chromosomes.

Normal anatomy (fi gure 8.3)
As the blastocyst (early embryo) reaches 58-celled stage at 
about 4-5th day of fertilization, it gets transformed into two 
types of cells: Trophoectoderm which gives rise to trophoblast 
cells which serve as the precursor for placenta and an inner 
cell mass which forms the embryo proper. The early trophob-
lastic cells help in transferring nutrients between the mater-
nal endometrium and the embryo. The trophoblast eventually 
develops into the functional part of the placenta and serves 
as a surface for the exchange of oxygen and nutrients. By the 
eight day following fertilization, the trophoblast gets divided 
into two layers: The syncitiotrophoblast and the cytotrophob-
last (fi gure 8.3). Proliferation of syncitiotrophoblast accounts 
for the marked β hCG elevation seen in hydatidiform mole.

 History

RISK FACTORS
Factors which may be associated with an increased risk 
for CHM and need to be elicited while taking history are 
described below:

Race and Ethnicity 
Though the exact reasons are not known, Asian populations 
are affected more in comparison to other ethnic groups. In 
many Asian countries, the rates may be as high as 8–10 cases 
per 1,000 population. On the other hand, in the US, hydatidi-
form mole may occur in 1 per 1,000–2,000 pregnancies.

Maternal Age
Mothers in extremes of age groups, i.e. either too young (less 
than 20 years) or too old (older than 40 years) are usually 
affected. The risk of development of H. mole in women older 
than 40 years is about fi ve times more than that in younger 
women.

Faulty Diet 
Inadequate diet defi cient in proteins, folic acid and vitamin A 
and containing excessive amounts of fats has also been found 
to be associated with H. mole. Therefore a detailed dietary 
history needs to be elicited in these patients. Since inadequate 
nutrition is often thought to be associated with pathogenesis 
of H. mole, intake of adequate nutrition and well balanced 
diet may reduce the risk of CHM.
 On the other hand, partial mole is reported to be associ-
ated with the use of oral contraceptives, history of irregular 
menstruation and not with dietary factors.

Blood Group
H. mole has been typically found to be associated with indi-
viduals having AB blood group. On the other hand, a woman 
with blood group A, partnered with a man, also having blood 
A is at the lowest-risk.

Fig. 8.2C: Partial hydatidiform mole

Fig. 8.3: Blastocyst and trophoblast at the time of implantation
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CLINICAL PRESENTATION

• Initially, the symptoms may be suggestive of early preg-
nancy; however the uterus is often larger than the period 
of gestation. The fetal movements and heart tones are usu-
ally absent.

• There may be history suggestive of vaginal bleeding early 
in pregnancy. Vaginal bleeding is the most common clinical 
presentation of molar pregnancy.

• Passage of grape-like tissue is strongly suggestive of the 
diagnosis of H. mole.

• The second most common symptom of molar gestation is 
excessive uterine enlargement in relation to the gestational 
age.

• There may be excessive nausea and vomiting. Excessive 
nausea and vomiting in cases of H mole may be related to 
high serum levels of β hCG. Hyperemesis may commonly 
occur. Commonly the nausea and vomiting may be severe 
enough to require hospitalization. 

• There may be symptoms suggestive of hyperthyroidism 
including tachycardia, restlessness, nervousness, heat 
intolerance, unexplained weight loss, diarrhea, tremors in 
hands, etc. Hyperthyoidism could be related to the pro-
duction of TSH by the trophoblastic tissues or due to the 
similarity of alpha sub-units of hCG with that of TSH.

• H. mole may be associated with early appearance of 
preeclampsia (usually by the fi rst or early 2nd trimester 
of pregnancy). This symptom is strongly suggestive of 
either H. mole or twin gestation, because occurrence of 
preeclampsia is extremely rare during this time period in 
normal pregnancies.

• Metastasis to the lungs (in cases of malignant moles) may 
result in symptoms like dyspnea, cough, hemoptysis, chest 
pain, etc.

 General Physical Examination
Signs suggestive of preeclampsia: Signs including high blood 
pressure, proteinuria and swelling in ankles, feet and legs, 
may be observed.
Signs suggestive of hyperthyroidism: Signs including warm, 
moist skin, heat intolerance, restlessness, tremors in hands, 
etc, may be observed.
Signs suggestive of early pregnancy: These may include signs 
like amenorrhea, positive pregnancy test, etc.
Extreme pallor: The patient may appear extremely pale. The 
pallor may be disproportionate to the amount of blood loss 
due to concealed hemorrhage. 

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION
On the abdominal examination the uterine size is usually 
abnormal in relation to the period of gestation. In most of 
the cases of CHM, the uterine size may be larger than the 
period of gestation where as in cases of partial mole the uter-
ine size may be smaller in relation to the period of gestation. 
The uterus may appear doughy in consistency due to lack 
of fetal parts and amniotic fl uid. Fetal movements and fetal 
heart sounds are absent. Fetal parts are usually not palpable. 
External ballottement is absent.

VAGINAL EXAMINATION 

There may be some vaginal bleeding or passage of grape like 
vesicles. Internal ballottement cannot be elicited due to lack 
of fetus. Unilateral or bilateral enlargement of the ovaries in 
form of theca lutein cysts may be palpable. 

 Differential Diagnosis

Anembryonic Gestation
Anembryonic gestation, specifi cally the blighted ovum can 
present with clinical and sonographic fi ndings similar to that 
of H. mole. Blighted ovum implies developmental arrest of 
the preembryonic cells or embryonic disk before the for-
mation of a live embryo. As a result, the gestational sac is 
empty and does not contain the embryo. In most of the 
cases, blighted ova result from a chromosomal abnormality 
(trisomy 16 or 22). Although blighted ova may sonographi-
cally and pathologically mimic CHMs, they are genetically 
distinct from it. All blighted ova have maternal and pater-
nal chromosomes, whereas all CHMs have only paternal 
chromosomes. 

Threatened Abortion
H. mole may commonly mimic threatened abortion as both 
the conditions are associated with vaginal bleeding and simi-
lar sonographic fi ndings.

Presence of Fibroid or an Ovarian Tumor with 
Pregnancy
These conditions are sometimes confused with H. mole as 
they may cause the uterine size to be larger in relation to the 
period of gestation.
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Multiple Gestation

CHM may sometimes be confused with H. mole as both the 
conditions may be associated with early onset of preeclamp-
sia before 20 weeks.

 Management
The management plan for patients with H. mole is shown in 
fl ow chart 8.1.

 Investigations

Complete Blood Count, Blood Grouping and 
Cross Matching

Determination of hematocrit and hemoglobin levels help in 
estimating the degree of anemia. Blood grouping and cross-
matching is required as blood transfusion may be required in 
case of severe maternal anemia.

Serum β hCG Levels
β hCG levels in both serum and urine are raised. In cases of 
complete mole, β hCG levels may be more than 1,00,000 
mIU/ml.

Ultrasound of the Pelvis 
Sonography is the imaging investigation of choice to confi rm 
the diagnosis of hydatidiform mole. Sonographic examina-
tion is not only helpful in establishing the initial diagnosis, 
it also helps in assessing the response to treatment regimes; 
determining the degree of invasion in malignant forms of 
GTN; determining the disease recurrence in malignant forms 
of GTN; and evaluation of liver metastasis.
 Both transabdominal and transvaginal imaging must be 
performed using transducers with the highest ultrasound fre-
quency possible. The specifi city of ultrasound examination in 
the diagnosis of complete molar pregnancy may be increased 
if the sonographic fi ndings are interpreted in correlation with 
the β hCG levels. While the sonographic picture of both H. 
mole and missed abortion may appear similar, a complete 
mole is usually associated with higher serum levels of β hCG 
in comparison with the cases of missed abortion. 

Complete mole
On ultrasound examination, the following features are 
observed:
• Early complete molar pregnancies are commonly misdi-

agnosed as cases of missed miscarriage or anembryonic 

pregnancy (blighted ovum) on ultrasound examination. 
There may be presence of a gestational sac without an 
embryo. Additionally, second trimester CHM can be con-
fused with retained products of conception. Therefore a 
high index of suspicion should be maintained for diagno-
sis of hydatidiform mole in the fi rst trimester, even when it 
is not suspected on the basis of clinical fi ndings.

• Characteristic vesicular pattern, also known as “snow 
storm appearance” may be present due to generalized 
swelling of the chorionic villi and presence of many small 
cystic spaces.

• The typical sonographic appearance of CHM in the sec-
ond and third trimesters on modern ultrasound equip-
ment is presence of an enlarged uterine endometrial cav-
ity containing homogeneously hyperechoic endometrial 
mass with innumerable anechoic cysts sized 1–30 mm 
(fi gure 8.4). 

• Ultrasound may also show the presence of theca lutein 
cysts in the ovaries (fi gures 8.5A and B). The presence 
of bilateral and/or large theca luteins usually occurs in 
association with high serum β hCG levels of greater than 
1,00,000 mIU/mL. High circulating levels of β hCG asso-
ciated with H. mole usually causes ovarian hyperstimula-
tion resulting in formation of these cysts. In rare cases, 
theca lutein cysts may rupture, hemorrhage, or may even 
cause ovarian torsion. On sonograms, theca lutein cysts 
appear as large, septate, cystic ovarian lesions. They may 
be unilateral or bilateral and at times may be extremely 
large. If the lesions are large, tranasvaginal scanning may 
be of little use. In these cases, transabdominal scanning 
may be required for complete visualization of the enlarged 

Fig. 8.4: Transvaginal sonogram of a second trimester complete 
hydatidiform mole (transverse section). There is presence of 
numerous anechoic cysts with intervening hyperechoic material
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Flow chart 8.1: Management of molar pregnancy
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showing high-velocity, low-impedance flow on Doppler 
ultrasound is characteristic of invasive disease. Doppler ultra-
sonography also has a role in monitoring the response of the 
disease following chemotherapy. Regression of cystic vascu-
lar masses following chemotherapy is indicative of successful 
treatment.

Chest X-ray
The lungs are the most common site for metastasis in case 
of malignant gestational trophoblastic disease and may show 
the presence of distinct nodules or cannon ball appearance 
(fi gure 8.6). Other radiographic patterns which can be pro-
duced on the X-ray include an alveolar or snowstorm pattern, 
pleural effusion and an embolic pattern caused by pulmonary 
arterial occlusion. Metastasis to lungs is often associated with 
symptoms like dyspnea, cough, hemoptysis, chest pain, etc. 
A suspicion of pulmonary metastasis on chest X-ray must 
be followed by a CT or MRI examination of both head and 
abdomen. At present, MRI plays no role in the diagnosis of 
hydatidiform mole; however it is benefi cial in diagnosing 
the metastatic disease. MRI is also used for characterizing 
the degree of myometrial and/or parametrial invasion and for 
assessing the response to chemotherapy.
 If abdominal CT shows any evidence of metastatic dis-
ease, an ultrasound examination of the liver must be done 
in order to confi rm the presence of hepatic metastatic dis-
ease. Pelvic ultrasonography is useful in detecting extensive 
uterine disease. Determination of cerebrospinal fl uid/serum 
β hCG levels helps in detecting cerebral metastasis. Titers 

Fig. 8.5A: Diagrammatic representation of theca lutein cysts

Fig. 8.5B: Transvaginal sonogram of left ovary (in the same case 
as fi g 8.4) showing the presence of theca lutein cysts. Size of the 
enlarged left ovary is about 10.58 × 9.65 cm

ovaries. However before making the diagnosis of theca 
lutein cysts, the radiologist must exclude the possibility 
of a preexisting or concomitant cystic ovarian neoplasm. 
A repeat sonographic evaluation must be done following 
suction evacuation after serum β hCG levels have normal-
ized. In most patients, theca lutein cysts regress within 
8–12 weeks after the evacuation of hydatidiform mole.

Partial mole
• In cases of partial hydatidiform mole, the ultrasound fi nd-

ings include: A large placenta, cystic spaces within the 
placenta, an empty gestational sac, or the sac containing 
amorphous echoes or growth retarded fetus.

• Another sonographic fi nding which is signifi cantly asso-
ciated with the diagnosis of partial hydatidiform is the 
increase in ratio of transverse to anterior posterior dimen-
sion of the gestational sac to a value greater than 1.5.

Doppler Ultrasonography 
Doppler ultrasound has no well defi ned role in the evalua-
tion of hydatidiform mole. Presence of cystic vascular spaces 

Fig. 8.6: Chest X-ray showing a cannon ball appearance, in which 
there are multiple, well defi ned, pulmonary nodules of varied sizes 
suggestive of pulmonary metastasis
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present in PHM. However this fetal tissue is usually non-
viable. Even if fetal tissue is viable, fetus is often severely 
growth restricted, or may have multiple anomalies. 

 Treatment/Obstetric Management
The two main treatment options in case of H. mole are suc-
tion evacuation and hysterectomy.

TREATMENT OF BENIGN DISEASE

Treatment by Suction Evacuation

Evacuation of the uterine contents is carried out by means of 
suction evacuation, irrespective of the uterine size. Due to the 
lack of fetal parts, a suction catheter, up to a maximum size 
of 12 mm, is usually suffi cient to evacuate all complete molar 
pregnancies. A uterus of size up to 20 weeks can be readily 
evacuated. An intravenous line must be set up. Blood should 
be crossmatched and kept available. Cervical dilatation is 
usually not required as the cervix is soft and readily permits 
the entry of a suction canula. Passage of uterine sound prior 
to the evacuation is avoided as this may cause uterine per-
foration. The tip of the suction canula must be inserted just 
beyond the internal os. If the uterus is larger than 12 weeks 
in size, one hand must be placed on the fundus and the uterus 
should be massaged with the other in order to stimulate uter-
ine contractions, thereby reducing the risk of uterine per-
foration. Routine curettage following suction evacuation is 
not recommended. Sharp curettage should be avoided due 
to the possible risk of uterine perforation. Usually repeat 
evacuation is not required as the initial evacuation is able to 
remove most of the molar material and cause the involution 
of residual tissues. Sometimes when large amount of molar 
material is left behind in the uterine cavity at the time of fi rst 
evacuation, further evacuation within the next few days may 
help in reducing symptoms and prevent the need for future 
chemotherapy. However, if little residual material is left after 
the initial procedure, the RCOG (2004) recommends that no 
further evacuation for persistent disease is required. Anti-D 
immunoglobulins (50 μg) must be administered to Rh nega-
tive mothers.
 There has been some debate regarding the use of oxytocin 
during and after the evacuation procedure. Some investiga-
tors have expressed concern that use of oxytocin may pro-
mote metastasis of trophoblastic tissue. However, presently 
there is no good evidence to show that uterine stimulation 
during evacuation increases the risk of persistent tumor. 
Administration of intravenous oxytocin helps in increasing 
myometrial tone and facilitating contraction, thereby reduc-
ing the total blood loss. RCOG (2004) has recommended that 

Fig. 8.7A: Histopathological slide of CHM showing diffuse 
trophoblastic hyperplasia

Fig. 8.7B: Histopathological slide of PHM showing focal 
trophoblastic hyperplasia and presence of fetal tissue

of greater than 1:60 are diagnostic of cerebral metastases. If 
gastrointestinal bleeding is present, upper and lower gastroin-
testinal tract endoscopy are indicated, whereas in presence of 
hematuria, an IVP and cystoscopy are indicated.

Histopathological Examination
The diagnosis of hydatidiform mole is confi rmed by histolog-
ical examination. Therefore all products of conception from 
nonviable pregnancies must be submitted for routine patho-
logical evaluation. On pathologic evaluation, both CHMs and 
PHM demonstrate swollen chorionic villi having a grape-like 
appearance, along with presence of hyperplastic trophoblas-
tic tissue (fi gures 8.7A and B). Though complete mole does 
not contain any fetal tissue, fetal tissue may sometimes be 
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where possible oxytocic infusions must only be commenced 
once evacuation has been completed. If the woman is expe-
riencing signifi cant hemorrhage prior to suction evacuation, 
use of oxytocin helps in controlling the amount of bleeding.
 The medical termination of complete molar pregnancies, 
including cervical preparation with prostanoids (prostaglan-
din E2) prior to suction evacuation in cases with hydatidiform 
moles is discouraged. This is so as the prostaglandins may 
induce uterine contractions, thereby causing trophoblastic 
embolization to the pulmonary vasculature and disseminated 
disease. RCOG (2004) has recommended that prostaglandin 
analogues should be used in cases where oxytocin is ineffec-
tive in controlling uterine hemorrhage. In partial molar preg-
nancies where suction curettage cannot be used due to the 
presence of fetal parts, use of medical termination serves as a 
useful alternative.

Follow up with β hCG levels following suction 
evacuation

Patients with both complete and partial molar pregnancy 
should be monitored with serial β hCG measurements after 
evacuation to ensure that complete sustained remission has 
been achieved. Serial assays of serum and urine β hCG levels 
should be carried out on two weekly basis until three nega-
tive levels are obtained. In benign disease, human chorionic 
gonadotropin concentrations spontaneously return to normal 
by eight weeks following evacuation of molar pregnancy. In 
these cases, regular follow up in form of pelvic examination 
and urine β hCG titers at monthly interval needs to be done 
for a period of six months. 
 However women who have the malignant form of gesta-
tional trophoblastic disease (GTN) may show β hCG titers, 
which either plateau or rise and remain elevated beyond eight 
weeks. Such patients should have monthly follow up in form 
of pelvic examination and urine β hCG titers for at least two 
years. A chest X-ray is indicated to rule out the metastatic 
disease if the β hCG levels rise. If β hCG levels remain ele-
vated, it is also important to rule out the occurrence of a new 
conception. 
 Since persistent GTN may develop after a molar preg-
nancy, non molar pregnancy or even following live birth, 
women with persistent abnormal vaginal bleeding after a 
non molar pregnancy should undergo serial determination of 
β hCG levels to exclude persistent GTN. Possibility of per-
sistent GTN should also be considered in any woman devel-
oping acute respiratory or neurological symptoms after any 
pregnancy. 
 Contraceptive measures should be instituted and the 
patient advised to avoid pregnancy until hCG values have 
remained normal for six months. An early ultrasound should 

be performed in all subsequent pregnancies because hydatid-
iform mole may recur in about 1% of subsequent pregnan-
cies. Estimations of β hCG levels must be done at six and ten 
weeks after any future pregnancy due to a small increase in 
the risk of development of choriocarcinoma in such patients.

Hysterectomy with Mole in Situ
Hysterectomy may serve as an option in the following cases:
• Elderly multiparous women (age > 40 years) who do not 

wish to become pregnant in the future. 
• Those women with H. mole desiring sterilization. 
• Those with severe infection or uncontrolled bleeding. 
• Patients with nonmetastatic persistent disease who have 

completed childbearing or are not concerned about pre-
serving fertility.

If theca lutein cysts are present, they must be left as it is at the 
time of surgery or at the most, they can be aspirated in order 
to reduce their size. The ovaries must be conserved. At the 
time of surgery, it is important to inform the patient that since 
hysterectomy does not prevent metastatic disease, therefore β 
hCG follow up is essential even after surgery. Hysterectomy 
however does eliminate the complications related to local 
invasion.

Chemotherapy Following Evacuation
Women who undergo chemotherapy following evacuation 
are advised not to conceive for one year after completion of 
treatment. Oral contraceptive pills or any other acceptable 
method of contraception can be used. Some indications for 
chemotherapy [as recommended by SOGC, (2002)], follow-
ing evacuation of molar gestation are as follows: 
• An abnormal hCG regression pattern (a 10% or greater 

rise in hCG levels or plateauing hCG levels comprising of 
three stable values over two weeks).

• Histological diagnosis of choriocarcinoma or placental 
site trophoblastic tumor.

• The presence of metastases in brain, liver, gastrointestinal 
tact, lungs, vulvar or vaginal walls.

• High hCG levels (greater than 20,000 mIU/mL more than 
four weeks post-evacuation).

• Persistently elevated hCG levels six months post-evacua-
tion. 

TREATMENT OF PERSISTENT DISEASE

The management plan for the treatment of persistent disease 
is shown in fl ow chart 8.2. If the β hCG level does not nor-
malize within 10 weeks, the disease is classifi ed as persistent. 
In these cases, chest X-ray and CT scan of brain, chest, abdo-
men and pelvis needs to be done. If metastasis is detected on 
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Flow chart 8.2: Management of persistent disease

these investigations, the disease is classifi ed as metastatic. 
The FIGO staging of malignant disease is shown in table 8.3. 
 If no metastasis is detected, the disease is classifi ed as 
nonmetastatic. If the chest X-ray is clear, diagnosis of a non-
metastatic tumor is made. The metastatic disease can spread 

through the blood stream to lungs (80%); vagina (30%), 
pelvis (20%); brain (10%) and liver (10%). Metastasis to the 
vagina can occur in the fornices or suburethrally. If pulmo-
nary metastases are present, CT scans of the brain and abdo-
men are indicated.
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 Persistent disease is usually treated with chemotherapy. 
Treatment is considered successful if at least 3 consecutive 
serum β hCG measurements at 1-week intervals are normal. 

 Treatment of Nonmetastatic Disease
• In most of the cases, nonmetastatic disease can be treated 

with a single chemotherapeutic drug (methotrexate or 
dactinomycin). Methotrexate is the drug which is most 
commonly used. Women who develop resistance to meth-
otrexate are treated with a combination of intravenous 
dactinomycin and etoposide. If single drug chemotherapy 
is ineffective, hysterectomy or multidrug chemotherapy 
can be tried.

Methotrexate and folinic acid
Some commonly used regimens include:
• Methotrexate in the dosage of 0.4 mg/kg (maximum 

25 mg) intravenously or intramuscularly daily for fi ve 
days per treatment course. 

• 50 mg intramuscularly, to be repeated every 48 hours for a 
total of four doses.

• Methotrexate in the dose of 1 mg/kg intramuscularly is 
given on days 1, 3, 5 and 7 along with calcium leucov-
orin rescue in dose of 0.1 mg/kg on days 2, 4, 6 and 8, 
30 hours following injection of methotrexate. Courses 

are repeated every 14 days dependent on toxicity, i.e. fi rst 
course on day 1; second course on day 15; third course on 
day 29 and so on. An adequate response to chemotherapy 
is defi ned as fall in the hCG levels by 1 log after a course 
of chemotherapy. If the response to 1mg/kg dose is inad-
equate, the dose is increased to 1.5 mg/kg for each of the 
four treatment days. If even then, the response after two 
consecutive courses of methotrexate-folic acid is inade-
quate, the patient is considered resistant to methotrexate. 
In these cases the patients may be administered the alter-
native drug dactinomycin. Methotrexate can produce side 
effects like mouth ulcers and soreness in the eyes. These 
can be treated using mouthwash, hypermellose eye drops 
and folinic acid.

Dactinomycin 
Some commonly used regimens include:
• Dactinomycin in the dose of 9 – 13 μg/kg (maximum 

500 μg/d) is administered intravenously daily for fi ve days 
every two weeks.

• Pulsed dactinomycin 1.25 mg/m2 intravenously every two 
weeks.

Dactinomycin is slightly more toxic than methotrexate and 
can cause side effects like hair loss, myelosupression, mouth 
ulcers, nausea, etc.

Treatment of Metastatic Disease
For purposes of treatment, patients with metastatic disease are 
classifi ed into high-risk, moderate-risk and low-risk groups. 
The classification system adopted by the World Health 
Organization (WHO) and FIGO (federation international of 
gynecologists and obstetricians) for classifying gestational 
trophoblastic tumors and treatment protocols has become the 
most widely used prognostic scoring system. This classifi ca-
tion system is shown in table 8.4. The low-risk group will 

Table 8.3: FIGO Staging of GTN

Stage Description

Stage I Disease confi ned to the uterus
Stage II GTN extends outside the uterus but is limited to the 

genital structures (adnexa, vagina, broad ligament)
Stage III GTN extends to the lungs with or without genital tract 

involvement
Stage IV All other metastatic sites

Table 8.4: The classifi cation system by the WHO and FIGO for classifying gestational trophoblastic tumors and
treatment protocols

Risk factor            Risk score
 0 1 2 4

Age (years) < 40 ≥ 40 - -
Antecedent pregnancy Mole Abortion Term -
Interval (end of antecedent pregnancy to <4 4–6 7–13 > 13
chemotherapy) in months
Human chorionic gonadotropin (IU/L) < 103 103–104 104–105 > 105

Number of metastasis 0 1–4 5–8 > 8
Site of metastasis Lung Spleen, kidney Gastrointestinal tract Brain, liver
Largest tumor mass - 3–5 cm > 5 cm -
Previous chemotherapy - - Single drug ≥ 2 drugs
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have a score of 0 to 6; the moderate-risk group has a score 
between 5 and 7; and the high-risk group will have a score of 
7 or higher.
 Low-risk metastatic disease is treated with single or mul-
tiple drug chemotherapy. Moderate-risk metastatic disease 
is usually treated with multiagent chemotherapy. High-risk 
metastatic disease requires aggressive multidrug chemother-
apy. Low-risk disease has cure rates of 90% to 95%, whereas 
high-risk disease has cure rates of 60% to 80%.

Low-risk metastatic disease (WHO score: less than 6)
Women belonging to low-risk, i.e. scoring six or less on the 
classifi cation system (table 8.4) must receive intramuscular 
methotrexate. Women who develop resistance to methotrex-
ate are treated with a combination of intravenous dactino-
mycin and etoposide. The dosage and treatment schedule for 
methotrexate and dactinomycin is same as that for patients 
with nonmetastatic disease and has already been discussed. 
Chemotherapy is changed from methotrexate to dactinomy-
cin if the hCG level plateaus (implying resistance to meth-
otrexate) or if toxicity to methrotrexate precludes adequate 
chemotherapy. With the development of metastases or an ele-
vation in β hCG titers, combination chemotherapy should be 
started. Treatment is continued for one to two courses past the 
fi rst normal hCG levels.

Moderate-risk patients (WHO score: 5 to 7)
Traditionally, moderate-risk patients (WHO score of 5 to 7) 
have been treated with multiagent chemotherapy. The most 
commonly used combination chemotherapy include: MAC 
based combination (methotrexate, dactinomycin, cyclophos-
phamide or chlorambucil) or EMA (etoposide, methotrexate 
and dactinomycin). The Charing Cross group (U.K) has been 
recently treating moderate-risk patients with methotrexate 
and folinic acid, similar to low-risk patients. 

High-risk patients (WHO score: 8 or greater)
Women with high-risk GTT usually require combination 
chemotherapy with selective use of surgery and radiotherapy. 
This group may include patients with metastases to the brain, 
liver and gastrointestinal tract. Complications such as massive 
bleeding may occur early in the disease. The standard chemo-
therapy regimen in high-risk group is EMA/CO (table 8.5) 
in which the drugs like etoposide, dactinomycin and meth-
otrexate are alternated at weekly intervals with vincristine 
and cyclophosphamide. The commonly used regimen for 
resistant disease is EP/EMA (table 8.6), which includes drugs 
like etoposide, cisplatin, methotrexate and dactinomycin. 
There are few reports of treatment with the newer anticancer 
agents like paclitaxel, employment of G-CSF (granulocyte 

Table 8.5: EMA CO regimen for high-risk patients with
gestational trophoblastic disease

Regimen 1 (EMA)
Week 1- Day 1
Actinomycin D 0.5 mg IV bolus
Etoposide 100 mg/m2 IV in 500 ml N saline over 30 min
Methotrexate 300 mg/m2 IV in 1 liter N saline over 12 h
Day 2
Actinomycin D 0.5 mg IV bolus
Etoposide 100 mg/m2 IV in 500 ml N saline over 30 min
Folinic acid 15 mg IM 12-hourly x 4 doses starting 24 h after com-
mencing methotrexate

Regimen 2 (CO)
Week 2 - Day 1
Vincristine (oncovin) 1.4mg/m2 IV bolus (max. 2mg)
Cyclophosphamide 600 mg/m2 IV in 500 ml N saline over 30 min

Table 8.6: EP/EMA regime for patients with disease resistant
to EMA/CO

Regimen 1 (EP)
Week 1- Day 1
Etoposide 150 mg/m2 IV in 500 ml N saline over 30 mins
Cisplatin 25 mg/m2 IV over 4 h
Regimen 2 (EMA)
Week 2 - Day 1
Etoposide 100 mg/m2 IV over 30 min
Methotrexate 300 mg/m2 IV over 24 hours
Actinomycin D 0.5 mg IV bolus
Day 2
Folinic acid 15 mg PO 12 hrly for four doses to start 24 hours after 
starting methotrexate

colony stimulating factor) and high-dose chemotherapy with 
autologous bone marrow support. Chemotherapy drugs like 
cisplatin, vinblastine and bleomycin may also prove to be 
effective as second-line therapeutic agents. Regimen 1 and 2 
are alternated each week.

Follow up After Chemotherapy
After chemotherapy treatment, human chorionic gonado-
tropin is measured weekly until hCG levels have become 
normal for three consecutive weeks, followed by monthly 
determination of hCG levels until they have become normal 
for 24 consecutive months (2 years). In the UK, follow up 
continues indefi nitely because it is unclear when it is safe to 
stop. However in other countries, time varies from one center 
to the other. Women are therefore advised not to become 
pregnant for 12 months, following chemotherapy treatment 
because this may interfere with early detection of relapsed 
disease.
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 Complications
Benign forms of hydatidiform mole can result in complica-
tions like uterine infection, sepsis, hemorrhagic shock and 
preeclampsia, which may occur during early pregnancy. GTD 
does not impair fertility or predispose to prenatal or perinatal 
complications (e.g., congenital malformations, spontaneous 
abortions, etc). The most important complication related to 
GTD is the development of gestational trophoblastic tumors 
(GTT), which include conditions like invasive mole, chori-
ocarcinoma and placental site trophoblastic tumor (PSTT). 
All of these may metastasize and are potentially fatal if left 
untreated.

Invasive Mole
Invasive mole (Chorioadenoma destruens) is a histologically 
benign condition resulting due to the invasion of abnormal 
trophoblasts into myometrium. It may also develop due to 
embolization of molar tissue through pelvic venous plexus. 
Approximately 15% of patients with invasive mole may 
develop metastases, lodging most commonly in the vagina 
and lungs. 

Gestational Choriocarcinoma 
Also known as chorioblastoma; trophoblastic tumor; 
chorioepithelioma or gestational trophoblastic neoplasia, 
gestational choriocarcinoma is a widely metastatic tumor 
composed of malignant trophoblastic cells, which arises 
from trophoblastic tissue of term pregnancies, as well as 
from ectopic gestation and spontaneous or induced abortions. 
Choriocarcinoma is a highly invasive tumor, which metas-
tasizes early and is often widespread at the time of diagno-
sis. Lungs are the most common sites for metastases and are 
present in almost all patients with extrauterine disease. Other 
sites of metastasis include brain, liver, vagina, kidney and 
intestines.

Placental Site Trophoblastic Tumor 
PSTT is a rare manifestation of gestational trophoblastic 
tumor which develops at placental implantation site. These 
tumors usually originate from the intermediate trophoblas-
tic cell. They may present with a wide spectrum of clinical 
behavior, ranging from a self-limited state to persistent dis-
ease to a highly aggressive metastatic neoplasm, showing 
metastases to the lung, liver, peritoneal cavity, brain, etc. Due 
to the lack of syncytiotrophoblastic tissue, levels of serum 
human chorionic gonadotropin are only modestly elevated in 
PSTTs. They may complicate any type of pregnancy and may 
be diagnosed following a dilatation and evacuation procedure 

either for missed abortion or a hydatidiform mole. They have 
also been described following term pregnancies. PSTT is 
relatively resistant to chemotherapy, but responds well to sur-
gery (hysterectomy) if the disease is localized. However in 
cases of advanced disease, chemotherapy with the EMA/CO 
protocol is usually used.

 Important Questions and Answers
Q.1. What should be the next step of management in the 
patient described in the above case presentation?
Ans. Persistent vaginal bleeding after a miscarriage is a char-
acteristic symptom associated with molar gestation. Though 
commonly, bleeding after a miscarriage is due to retained 
products of conception or incomplete miscarriage, the clini-
cian must keep the possibility of molar gestation in his/her 
mind. In this case the following investigations need to be 
conducted: Complete blood count with a peripheral smear, 
serum and urine β hCG levels and an ultrasound examination. 
Q.2. From the results of various investigations, diagno-
sis of CHM was reached. What should be the next step in 
management?
Ans. The patient now needs to be investigated to rule out 
the presence of persistent gestational trophoblastic disease. 
For this, serial determination of β hCG levels needs to be 
done. Measurement of three consecutive negative levels 
help in ensuring that complete sustained remission has been 
achieved. Serial assays of serum and urine β hCG levels 
should be carried out on two-weekly basis. In benign dis-
ease, β hCG concentrations spontaneously return to normal 
by eight weeks following evacuation of molar pregnancy. In 
these cases, regular follow up in form of pelvic examination 
and urine β hCG titers at monthly interval needs to be carried 
for a period of six months. 
 However, women who have the persistent form of gesta-
tional trophoblastic disease (GTN) may show plateauing or 
rising β hCG titers, which usually remain elevated beyond 
eight weeks. Such patients should have monthly follow up in 
form of pelvic examination and urine β hCG titers for at least 
two years.
Q.3. What are the treatment options in patients with persis-
tent disease?
Ans. Persistent trophoblastic disease can be classifi ed into 
two types: Nonmetastatic and metastatic based on the results 
of series of investigations, including chest X-ray (to detect 
pulmonary metastasis) and pelvic ultrasound (to detect 
vaginal metastasis). In case, the results of these investiga-
tions turn out to be positive, other investigations like CT/
MRI of head and abdomen, etc need to be carried out. The 
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nonmetastatic disease and low-risk metastatic disease must 
be treated with single agent chemotherapy, either methotrex-
ate or dactinomycin.
 Moderate-risk patients are usually treated with multi-
agent chemotherapy, either MAC or EMA; single-agent 
chemotherapy may sometimes be also used. High-risk patients 
should be treated with multiagent chemotherapy EMA/
CO, with selective use of surgery and radiotherapy. Salvage 
chemotherapy with EP/EMA and surgery should be employed 
in resistant disease.
Q.4. What advice regarding contraception should be given in 
the above patient?

Ans. Women should be advised to avoid pregnancy until hCG 
levels have been normal for six months following evacuation 
of a molar pregnancy and for one year following chemother-
apy for gestational trophoblastic tumor.
 There has been some controversy regarding the use of 
OCP’s as a method of contraception following evacuation, 
until the serum β hCG levels have returned to normal. Some 
studies suggest that the use of combined oral contraceptive 
pill may increase the risk of malignancy in women whose 
β hCG titers remain high, whereas other studies have shown 
no risk. While some centers continue to prescribe oral contra-
ceptive pills as a method of contraception, most centers from 
the UK recommend that these women must not take the pills 
until their hormone concentrations have returned to normal. 
The small potential risk of using emergency hormonal contra-
ception (comprising of progesterone), in women with raised 
β hCG levels, is outweighed by the potential risk of preg-
nancy to the woman. An IUCD is inadvisable as it may cause 
bleeding which may be confused with the presence of per-
sistent disease. Also insertion of IUCD before the normaliza-
tion of hCG levels may be associated with the risk of uterine 
perforation. Surgical methods or barrier contraception proves 
useful in these cases.
Q.5. Can hormone replacement therapy be used in the 
patients who have been diagnosed with hydatidiform mole?

Ans. Hormone replacement therapy may be used safely once 
hCG levels have returned to normal. The RCOG recognizes 
that the COC and hormone replacement therapy is safe to use 
after hCG concentrations have returned to normal.

Q.6. What are the poor prognostic factors of the disease?
Ans. The poor prognostic factors for the disease include the 
following:
• Disease has spread to the liver or brain.
• Serum β hCG level is greater than 40,000 mIU/mL at the 

time the treatment begins. 
• The patient had received chemotherapy in the past.
• Symptoms had been present for more than 4 months 

before starting chemotherapy treatment. 
• Choriocarcinoma occurred after a pregnancy that resulted 

in the birth of a child. 
Q.7. What should be the management plan in cases of twin 
gestation where one fetus is viable and other pregnancy is 
molar?
Ans. In cases of twin gestation, where there is one viable 
fetus and the other pregnancy is molar, the pregnancy should 
be allowed to proceed if the mother wishes, following appro-
priate counseling. The probability of achieving a viable baby 
is 40% and there is a risk of complications such as pulmonary 
embolism and preeclampsia. There is no increased risk of 
developing persistent GTN after such a twin pregnancy and 
outcome after chemotherapy is similar to that of singleton 
pregnancy. 
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 Case Study
A 32-year-old woman G4P0A30 with previous history of 
three miscarriages all in the fi rst trimester presented with 14 
completed weeks of gestation for regular ANC check-up.

 Introduction
These case symptoms are suggestive of bad obstetric history.

DEFINITION

Miscarriage can be defi ned as expulsion of fetus or embryo 
before a particular gestational age (usually taken as 24 weeks 
of gestation), when the fetus becomes capable of independ-
ent survival or before attaining a weight of 1000 grams. 
Defi nition of some commonly used terminology related with 
pregnancy loss is described in table 9.1. 
 Recurrent miscarriage is defi ned as the clinically recog-
nized loss of three or more pregnancies with the same part-
ner before 24 weeks of gestation. Bad obstetric history could 
be related to recurrent miscarriage or a history of previous 
unfavorable fetal outcome in terms of two or more consecu-
tive spontaneous abortions, early neonatal deaths, stillbirths, 
intrauterine fetal deaths, congenital anomalies etc. Clinical 
investigations can be initiated after two consecutive sponta-
neous miscarriages, especially if the fetal heart activity had 
been previously present; when the woman is older than 35 
years of age or when the couple has diffi culty conceiving. 
Miscarriage can be considered as primary, when there is no 
previous history of live birth and considered as secondary 
when fetal loss occurs following a successful pregnancy.

ETIOLOGY

Some important causes of BOH include genetic causes, 
abnormal maternal immune response, abnormal hormonal 
response, maternal infection and anatomical factors. Bad 
obstetric history could also be because of environmental 

Bad Obstetric History9

factors: Radiation exposure, occupational hazards, addictions 
and habits. Each of these would be discussed below in details. 
It is important to exclude each of these factors by taking the 
relevant history. The likelihood of a particular cause as the 
etiology of recurrent abortion is described in table 9.2.

Genetic Causes
Presence of chromosomal abnormality in either of the parents 
is responsible for a high proportion of early fi rst trimester 
miscarriages. All couples with a history of recurrent miscar-
riage should have peripheral blood karyotyping performed. 
The most common types of parental chromosomal abnor-
malities are balanced reciprocal or Robertsonian transloca-
tions. Chromosomal abnormalities of the conceptus account 
for more than half of sporadic (pre)embryonic losses and in 
many cases, a visible embryo never forms. As the number 

Table 9.1: Defi nition of some commonly used terminology
related with pregnancy loss

Terminology  Defi nition

Early miscarriage Pregnancy loss at ≤ 12 weeks.
Late miscarriage Pregnancy loss between 12–24 weeks
Blighted ovum Anembryonic pregnancy
Embryonic loss Miscarriage at ≤ 8th gestational week
Fetal loss Miscarriage between 9–24 weeks 
Stillbirth Pregnancy loss at ≥ 24th week

Table 9.2: Causes for recurrent miscarriage

Factor responsible for recurrent abortion Likelihood

Genetic Factors 10% to 15%
Anatomic Abnormalities 10% to 15%
Endocrine Abnormalities 17% to 20%
Infectious causes 0.5% to 5%
Immunologic causes 20% to 50%
Environmental Factors   –
Unexplained/idiopathic causes 40% to 50%
Thrombophilia   –
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of miscarriages increases, the possibility of the miscarriage 
due to the presence of chromosomal abnormality decreases 
and the chance of miscarriage due to the presence of recur-
ring maternal cause increases. Genetic factors are the most 
important cause for sporadic miscarriage.  If an abnormal 
parental karyotype is identifi ed, the patient in any case must 
be referred to a clinical geneticist and offered genetic coun-
seling, familial chromosomal studies and appropriate prenatal 
diagnosis in future pregnancies. In all couples with a previ-
ous history of recurrent miscarriage, cytogenetic analysis of 
the products of conception should be performed if the next 
pregnancy fails.
 Factor V Leiden and Prothrombin G20210A mutations 
are common genetic mutations that predispose the carriers 
to develop venous thromboembolism. Factor V Leiden is the 
most common cause of primary and recurrent venous throm-
boembolism in pregnancy. Factor V Leiden carriage has also 
consistently been shown to increase the risk of early onset 
gestational hypertension, HELLP syndrome (hemolysis, ele-
vated liver enzymes, low platelets), severe placental abrup-
tion and fetal growth retardation. 

Hormonal Causes
Hormonal factors have been proposed to contribute to recur-
rent miscarriage in 10% to 20% of patients. Hormonal aberra-
tions may result from problems with certain endocrine glands, 
such as the pituitary, thyroid, adrenal gland or ovaries.

Luteal phase defect
Progesterone, a hormone produced by the ovary during the 
secretory stage, is necessary for maintenance of a healthy 
pregnancy. Low progesterone levels, often called luteal phase 
defect (LPD), has been thought to be a cause of spontaneous 
abortions. LPD has been found to be associated with poor fol-
licular phase oocyte development, which may result in disor-
dered estrogen secretion and subsequent dysfunction of the 
corpus luteum.

Polycystic ovary syndrome
Polycystic ovary syndrome has been considered as a cause 
of a variety of menstrual disorders ranging from amenorrhea 
to dysfunctional uterine bleeding, hirsutism and infertility. 
Hypersecretion of luteinizing hormone (LH) in PCOS, result-
ing in the elevation of LH: FSH ratio, is thought to be respon-
sible for causing recurrent miscarriages.

Hypothyroidism
Maternal hypothyroidism may place the mother at an 
increased risk of adverse obstetrical outcomes. Thyroid 
disease may cause ovulatory dysfunction and luteal phase 
defects. Treated thyroid dysfunction, however, is not a risk 

factor for recurrent miscarriage. Untreated hypothyroidism, 
on the other hand can result in an increased risk for preec-
lampsia, placental abruption, miscarriage and perinatal mor-
tality. Maternal hypothyroidism in the second trimester has 
been found to be associated with an increased rate of fetal 
death after 16 weeks of gestation.

Diabetes mellitus
Women with diabetes who have high hemoglobin A1c (gly-
cosylated hemoglobin) levels in the first trimester are at 
an increased risk of miscarriage and fetal malformations. 
However, neither well controlled diabetes mellitus nor treated 
thyroid disease have been observed to be risk factors for 
recurrent miscarriage.

Hyperprolactinemia
Hyperprolactinemia may adversely affect corpus luteal func-
tion. However, presently there is insuffi cient evidence to 
assess the effect of hyperprolactinemia as a risk factor for 
recurrent miscarriage.

Infectious Causes
Any severe infection that leads to bacteremia or viremia can 
cause sporadic miscarriage. The role of infection in recurrent 
miscarriage is unclear. An infection can be implicated in the 
etiology of repeated pregnancy loss, only if it is capable of 
persisting in the genital tract, without being detected early 
or without causing suffi cient symptoms, which could disturb 
the women. TORCH group of infections do not fulfi ll these 
criteria. Infections caused by TORCH complex (Toxoplasma 
gondii, Rubella virus, Cytomegalovirus, and Herpes simplex 
virus) are thought to be important causes for BOH, which is 
treatable, especially in the developing countries. The asso-
ciation between TORCH group of infections and recurrent 
miscarriage is not yet clear. The RCOG recommends that rou-
tine TORCH screening should be abandoned. TORCH infec-
tions are generally mild in the mother, but can prove disas-
trous to the fetus. The degree of severity is dependent on the 
gestational age of the fetus when infected, the virulence of 
the organism, the damage to the placenta and the severity of 
maternal disease. Infections by TORCH agents in women are 
usually asymptomatic and chronic. Other infectious organ-
isms that have also been implicated include, Bacterial vagi-
nosis, Listeria monocytogenes, Mycoplasma hominis, Herpes 
virus, Chlamydia trachomatis, Cytomegalovirus, Group B 
streptococci, Ureaplasma, etc. Role of infective agents as a 
cause of recurrent miscarriage is presently considered to be 
controversial in developed countries. However they can be 
considered as important causes of recurrent miscarriage in 
developing countries. The study by Devi et al (2002) has con-
fi rmed the signifi cant association between infectious causes, 
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(especially TORCH infections) and BOH. The presence of 
bacterial vaginosis in the fi rst trimester of pregnancy has also 
been reported as a risk factor for second trimester miscarriage 
and preterm delivery. Syphilis, a sexually transmitted disease, 
has been implicated as the cause for second trimester miscar-
riages, stillbirths, preterm labor, growth retardation, neonatal 
infections etc. 

Anatomical Causes
Anatomical defects of the reproductive system could be 
one of the commonest causes of BOH. Uterine malforma-
tions, either congenital or acquired, could be responsible 
for approximately 12% to 15% cases of recurrent abortion. 
History of uterine malformations is often associated with late 
miscarriages. Congenital uterine anomalies include müllerian 
duct abnormalities, presence of uterine septum and uterine/
cervical anomalies (fi gure 9.1). Acquired uterine anomalies 
leading to fetal loss include leiomyomas and endometriosis. 
Uterine abnormalities could result in impaired vascularization 
of pregnancy and limited space for the growing fetus due to 
distortion of the uterine cavity. Hysterosalpingography helps 
in diagnosing uterine anomalies. However the routine use of 
hysterosalpingography as a screening test for uterine anoma-
lies in women with recurrent miscarriage is questionable. 

Uterine malformations
Müllerian anomalies could result in an abnormal or irregu-
larly shaped uterus, which could result in improper implanta-
tion and/or growth of the embryo, thereby resulting in recur-
rent miscarriages. The various müllerian anomalies, which 

can be implicated as a cause of recurrent miscarriage include 
septate uterus (50% to 60%), unicornuate uterus (34% to 
44%), uterus didelphus, etc.
 The classification of the müllerian anomalies by the 
American Fertility Society is shown in table 9.3 and 

Fig. 9.1: Classifi cation of the uterine anomalies by the American Society for Reproductive Medicine (1998)

Table 9.3: American Fertility Society classifi cation of
müllerian anomalies

Classifi cation Anomaly

Class I Segmental müllerian agenesis-hypoplasia
 A. Vaginal
 B. Cervical
 C. Fundal
 D. Tubal
 E. Combined anomalies
Class II Unicornuate
 A. Communicating
 B. Noncommunicating
 C. No cavity
 D. No horn
Class III Didelphus
Class IV Bicornuate
 A. Complete (division down to internal os)
 B. Partial
Class V Septate
 A. Complete (septum to the internal os)
 B. Partial
Class VI Arcuate
Class VII Diethylstilbesterol related

*Uterus may be normal or take a variety of abnormal forms. **May have two distinct cervices.
Source: The American Fertility Society classifi cations of adnexal adhesions, distal tubal occlusion, tubal occlusion secondary to tubal ligation, 
tubal pregnancies, müllerian anomalies and intrauterine adhesions. Fertil Steril 1988;49(6):944-55.
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Fig. 9.2: Asherman’s syndrome

fi gure 9.1. Presence of a uterine septum results in repeated 
pregnancy losses due to the following factors:
• Reduced intrauterine space for fetal growth.
• Placental implantation on a poorly vascularized uterine 

septum.
• Associated cervical incompetence, luteal phase insuffi -

ciency and distortion of the uterine milieu.
 However, not all patients with uterine anomalies experi-

ence repeated pregnancy losses. It is yet not explained, 
why some patients with uterine anomalies have normal 
reproductive function, while others experience recurrent 
miscarriages.

Asherman’s syndrome
In addition to müllerian anomalies, an acquired anatomi-
cal cause of recurrent abortions is Asherman’s syndrome, 
which is characterized by development of intrauterine adhe-
sions, occurring in women who have had several dilata-
tion and curettage procedures. These adhesions may cause 
amenorrhea, repeated miscarriages and infertility. Diagnosis 
of Asherman’s syndrome can be reached by doing tests like 

hysteroscopy and transvaginal ultrasound examination. 
Treatment involves hysteroscopic surgery to cut and remove 
the adhesions or scar tissue (fi gures 9.2A to D). After the 
removal of scar tissue, the uterine cavity must be kept open, 
preferably by using a cu-T in order to facilitate healing and 
to prevent adhesions from returning. If an appropriate pre-
disposing factor, such as uterine curettage or a severe uterine 
infection can be identifi ed, then diagnostic hysterosalpingog-
raphy or hysteroscopy could be performed. 

Uterine fi broids
Uterine fi broids, most commonly those which are submucosal 
may distort the endometrial cavity, thereby resulting in recur-
rent pregnancy losses. 

Cervical Incompetence
Cervical incompetence is a medical condition in which the 
pregnant woman’s cervix starts dilating and effacing before 
her pregnancy has reached term, usually between 16–28 
weeks of gestation, without any associated pain or uterine 
contractions. As a result, cervical incompetence may cause 

A B

C D
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the second and third trimester miscarriages and preterm 
births. Cervical incompetence is probably responsible for 
causing 20% to 25% of miscarriages in the second trimes-
ter. The woman gives history of recurrent second trimester 
pregnancy losses, occurring earlier in gestation in successive 
pregnancies and usually present with a signifi cant cervical 
dilatation of 2 cm or more in the early pregnancy. However, 
usually there is absence of any other symptoms. In the second 
trimester, cervix may dilate up to 4 cm in association with 
active uterine contractions. This may be associated with rup-
ture of the membranes resulting in the spontaneous expulsion 
of the fetus.
 Cervical incompetence could be due to congenital or 
acquired causes. The most common acquired cause of cervi-
cal incompetence is a history of cervical trauma or the pre-
vious history of cervical lacerations. Therefore, history of 
any cervical procedure including cervical conization, LEEP, 
instrumental vaginal delivery or forceful cervical dilatation 
during previous miscarriage needs to be elicited. History of 
any cervical cerclage performed at the time of previous preg-
nancy also needs to be elicited. Some of the risk factors for 
development of cervical incompetence are listed in table 9.4. 

Diagnosis 
On clinical examination, the cervical canal may be dilated 
and effaced. Fetal membranes may be visible through the cer-
vical os. Sonographic serial evaluation (every two weeks) of 
the cervix for funneling and shortening in response to trans-
fundal pressure has been found to be useful in the evaluation 
of incompetent cervix.
 Other findings observed on ultrasound examination 
include the following:
• Cervical length < 25mm. However fi nding of the short 

cervical length on TVS is not a confi rmed diagnostic test 
for incompetent cervix. It could also be due to early pre-
term labor.

• Protrusion of the membranes.
• Presence of the fetal parts in the cervix or vagina. 
• Cervical dilation and effacement with the changes in form 

of T, Y, V, U (can be remembered using the mnemonic 
“Trust Your Vaginal Ultrasound”) (fi gures 9.3A and B). 
T-shaped cervix on ultrasound examination points towards 

Table 9.4: Risk factors for development of cervical 
incompetence

Diagnosis of cervical incompetence in a previous pregnancy
Previous history of preterm premature rupture of membranes
History of diethylstilbestrol exposure, which can cause anatomical 
defects in uterus and cervix
History of previously having received trauma to the cervix

Fig. 9.3A: Anatomical changes in the endocervical canal 
associated with cervical incompetence

Fig. 9.3B: Ultrasound changes in endocervical canal with 
cervical incompetence

a normal cervix. As the internal cervical os opens and the 
membrane start herniating into the upper part of endocer-
vical canal, the cervical shape on ultrasound changes into 
a Y. With the further progression of above mentioned cer-
vical changes, Y shape changes into U. 

• Another important fi nding on TVS examination sugges-
tive of cervical incompetence is funneling. Funneling 
implies herniation of fetal membranes into the upper part 
of endocervical canal. However this too is not diagnostic 
of incompetent os.

 Some of the tests for diagnosing cervical incompetence, 
which were previously used and are still used at some places, 
include the following:
 Passage of a No. 8 (8 mm) Hegar dilator, traction using an 
intrauterine Foley catheter, etc.
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Treatment
No treatment for cervical incompetence is generally required, 
except when it appears to threaten a pregnancy. Cervical 
incompetence can be treated using surgery involving place-
ment of a cervical cerclage suture which reinforces the cer-
vical muscle. Surgical repair of the cervix is done using a 
vaginal or abdominal approach. Other alternatives which are 
sometimes considered include the following:
• Bed rest for which no trial has been conducted and there is 

little evidence regarding its effectiveness. 
• The use of vaginal pessaries to elevate and close the 

cervix.
 At present, the surgical approaches form the treatment 
of choice. Surgery involves placement of a cervical cerclage 
suture, either transabdominally or transvaginally. Different 
types of surgical procedures that can be performed include 
the following:
• Mc Donald procedure
• Shirodkar operation
• Wurms procedure (Hefner cerclage)
• Transabdominal cerclage
• Lash procedure
 Out of the above mentioned surgical procedures, Mc 
Donald’s procedure and Shirodkar’s procedure are most com-
monly performed. Cerclage could be either emergency or 
prophylactic.
 Prophylactic cerclage: Prophylactic cerclage is placed at 
12–16 weeks of gestation, but antibiotics are given periop-
eratively. Sexual intercourse, prolonged standing (> 90 min-
utes) and heavy lifting are to be avoided following cerclage. 
These patients should be followed up with periodic vaginal 
sonography to assess stitch locations and funneling. No addi-
tional restrictions are recommended as long as the stitches 
remain within the middle or upper third of the cervix without 
the development of a funnel and the length of the cervix is 
greater than 25 mm. 
 If vaginal surgery does not prove to be successful despite 
aggressive care, transabdominal cerclage can be tried.
 Emergency/rescue cerclage: Emergency or rescue cer-
clage is used in cases of patients with acute presentation of 
incompetent cervix. Placement of emergency cerclage is both 
diffi cult and controversial. This surgery must be undertaken 
when there is still 10–15mm or more of cervical canal left. 
Patient must be admitted for at least 24 hours prior to the sur-
gery. Perioperative treatment with indomethacin and antibiot-
ics must be administered before placing the cerclage. Patient 
must be observed for 2–4 days post-operatively. The cerclage 
is rarely performed after 24–25 weeks of pregnancy. The cer-
clage is normally removed at 37 weeks or at the onset of the 
labor. 

Surgical Procedures

Mc Donald procedure

In Mc Donald procedure, a 5 mm band of permanent purse 
string secure using 4–5 bites is placed high on the cervix 
(fi gure 9.4). It is usually removed at 37 weeks, unless there 
is a reason (e.g. infection, preterm labor, preterm rupture of 
membrane etc) for an earlier removal.
 In Mc Donald procedure, no bladder dissection is 
required. The advantages of Mc Donald procedure over 
Shirodkar procedure include the following:
• Simplicity of the procedure (does not involve bladder dis-

section or complete burial of the sutures).
• Ease of removal at the time of delivery.
• The stitch can also be applied when the cervix is effaced 

or the fetal membranes are bulging.
 The disadvantage of the procedure is the occurrence of 
excessive vaginal discharge with the exposed suture material. 

Shirodkar technique (fi gures 9.5 A to G)
In Shirodkar procedure, a permanent purse string suture 
which would remain intact for life is applied. Therefore the 
patient is delivered by a cesarean section. The suture is placed 
submucosally as close to the internal os as possible by giving 
incisions both over the mucosa on the anterior and posterior 
aspects of the cervix. This is followed by dissection and sepa-
ration of the bladder and the rectum from both anterior and 
posterior surface of the cervix respectively. Though the origi-
nal Shirodkar procedure involved the dissection of both blad-
der and rectal mucosa, the Shirodkar procedure performed 
nowadays mainly involves the opening of the anterior fornix 
and dissection of the adjacent bladder. The knot is tied anteri-
orly and buried by suturing the mucosal opening in the ante-
rior fornix. Some obstetricians prefer tying a posterior knot 
in order to prevent erosion into the bladder. This procedure is 
usually performed under spinal or epidural anesthesia. 

Fig. 9.4: Mc Donald’s procedure
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Fig. 9.5A: Pulling the anterior lip of cervix

Fig. 9.5B: Incision and dissection of anterior vaginal mucosa

Fig. 9.5C: Incision of posterior vaginal wall mucosa

Fig. 9.5D: Application of the suture as close to the internal 
cervical os as possible

Fig. 9.5E: Sutures have been tied both anteriorly and posteriorly

 Initially, both Shirodkar and the Mc Donald started sutur-
ing with the catgut, but eventually Shirodkar turned to fascia 
lata and Mc Donald turned to silk. Presently, mersilene tape 
is used as an appropriate suture material. Both the procedures 
have been found to be equally effective. However, it is gener-
ally easier to perform Mc Donald suture as no bladder dissec-
tion is involved.

Wurm’s procedure
Also known as Hefner’s cerclage, it is done by application of 
U or mattress sutures (fi gure 9.6) and is of benefi t when mini-
mal amount of length of cervical canal is left. 
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is the requirement of two abdominal procedures: One to place 
the suture and other for cesarean delivery. Also, since the 
surgery is performed in a highly vascular area of the cervix, 
which is adjacent to the uterus, it is associated with a high 
rate of complications. The procedure of transabdominal cer-
clage comprises of the following steps:
• A midline or Pfannenstiel incision is given over the 

abdominal wall.
• The vesicouterine fold of the peritoneum is divided.
• Bladder is refl ected caudally.
• Uterine vessels are identifi ed and a mersilene tape suture 

is passed through the broad ligament below the uterine 
vessels in the potential free space between the uterine ves-
sels and the ureter.

• The suture is tied either anteriorly or posteriorly and the 
bladder is replaced.

Lash procedure 
This surgical procedure is usually performed in nonpregnant 
woman. It is usually performed for an anatomical defect in 
cervix resulting from cervical trauma. In this surgery, the cer-
vical mucosa is opened anteriorly, bladder refl ected and the 
cervical defect repaired with interrupted transverse sutures 
before closing the vaginal mucosa.

Indications for cerclage
Indications for cerclage are as follows:
• History compatible with incompetent cervix.
• Sonogram demonstrating funneling
• Clinical evidence of extensive obstetric trauma to the 

cervix.

Fig. 9.5F: Closure of the vaginal mucosa

Fig. 9.5G: Appearance of cervix after application of 
Shirodkar’s stitch

Fig. 9.6: Application of Wurm’s stich

Transabdominal cerclage 

If either of the cervical procedures fails, transabdominal cer-
clage is used. The indications for transabdominal cerclage 
include the following: Traumatic cervical lacerations, con-
genital shortening of the cervix, previous failed vaginal cer-
clage and advanced cervical effacement. The original inten-
tion with transabdominal approach was that the suture was 
inserted between pregnancies or in the early pregnancy and 
left in situ for the rest of the life. The delivery was undertaken 
by cesarean section during each pregnancy. As a result, the 
major disadvantage associated with transabdominal cerclage 
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Contraindications for cerclage 
• Uterine contractions/bleeding.
• Chorioamnionitis.
• Premature rupture of membranes.
• Cervical dilatation of more than 4 cm
• Polyhydramnios
• Fetal anomaly incompatible with life.

Risks of cerclage
• Premature rupture of the membranes
• Chorioamnionitis
• Preterm labor
• Cervical laceration or amputation resulting in the forma-

tion of scar tissue over the cervix
• Bladder injury
• Maternal hemorrhage
• Cervical dystocia
• Uterine rupture, vesicovaginal fi stula

Inherited Thrombophilias
This can cause both early and late miscarriages, resulting due 
to intravascular thrombosis. A number of conditions that pre-
dispose to vascular thrombosis include antithrombin III defi -
ciency, protein C defi ciency, protein S defi ciency, factor V 
Leiden gene mutation, prothrombin G20210A mutation and 
hyperhomocysteinemia. Protein C & S are the natural inhibi-
tors of coagulation. Systemic thrombosis has been implicated 
as a cause of recurrent miscarriage and numerous pregnancy 
related complications including preeclampsia, abrubtion pla-
centa, placental infarction, intrauterine growth retardation, 
intrauterine death, etc. The ACOG recommends inherited 
thrombophilia screening only for unexplained second tri-
mester or third trimester losses. Treatment of these throm-
bophilias usually requires continuation of heparin therapy 
throughout pregnancy. The presumed mechanism of late 
pregnancy losses due to these inherited thrombophilias is the 
thrombosis of uteroplacental circulation. Presently, there is 
absence of a randomized trial to justify routine screening for 
factor V Leiden (FVL) mutation. Currently, there is no test 
that can reliably discriminate those women with recurrent 
miscarriage and FVL mutation who are destined to miscarry 
from those who are destined to have a successful pregnancy. 
However due to the fact that this mutation is associated with 
poor pregnancy outcome and maternal risks during preg-
nancy, the practice of routine screening for FVL and offer-
ing thromboprophylaxis to those with FVL mutation and evi-
dence of placental thrombosis, is completely justifi ed.

Immune Causes
The immune factors associated with pregnancy loss can be 
classifi ed as autoimmune and alloimmune factors. 

Autoimmune factors
The autoimmune factors include the synthesis of autoantibod-
ies e.g. antiphospholipid antibodies (antiphospholipid syn-
drome), antinuclear antibodies, antithyroid antibodies, etc. 
 Antiphospholipid antibodies: The main types of antiphos-
pholipid antibodies are lupus anticoagulant (LA) and anti-
cardiolipin (aCL) antibodies (IgG & IgM). The association 
between antiphospholipid antibodies and recurrent miscar-
riage is referred to as antiphospholipid syndrome (APS). 
Presence of antiphospholipid antibodies in the blood may 
result in an increase in the blood viscosity. This may result 
in the development of thrombosis inside the placental blood 
vessels, which may be responsible for producing placental 
insuffi ciency and/or miscarriage.

Alloimmune factors
Under normal circumstances, the maternal immune system 
recognizes implanting embryo as foreign body and produces 
“blocking antibodies”, thereby protecting embryo from rejec-
tion. These blocking antibodies coat the placental cells, 
thereby preventing their destruction by maternal lymphocytes. 
In recurrent miscarriages, there is absence of these blocking 
antibodies due to failure of recognition of cross-reactive anti-
gens of trophoblast lymphocyte by the mother. Alloimmune 
traits such as immunologic differences between reproductive 
partners have been proposed as the factor responsible for this. 
However, tests for HLA type and antipaternal cytotoxic anti-
body are not routinely recommended in cases with recurrent 
miscarriages.

Antiphospholipid Antibody Syndrome 
Antiphospholipid antibody syndrome (APAS), also known 
as Hughes Syndrome is an autoimmune condition that may 
manifest with recurrent fetal loss, thrombosis (both arterial 
and venous) and/or autoimmune thrombocytopenia. APAS 
has emerged as the most important treatable cause of recur-
rent miscarriage, early onset preeclampsia, preterm labor, low 
birth weight babies and intrauterine growth restriction. There 
are three primary classes of antibodies associated with the 
antiphospholipid antibody syndrome:
• Anticardiolipin antibodies (directed against membrane 

anionic phospholipids),
• The lupus anticoagulant and 
• Antibodies directed against specifi c molecules including a 

molecule known as beta-2 glycoprotein I.
 Based on the presence or absence of an underlying 
autoimmune disorder, such as systemic lupus erythematosus, 
antiphospholipid antibody syndrome may be classifi ed into 
two: Primary and secondary. If the patient has an underly-
ing autoimmune disorder, the patient is said to have second-
ary antiphospholipid antibody syndrome. If the patient has 



Section 2  Complications of Pregnancy

158

9

no known underlying autoimmune disorder, it is termed as 
primary antiphospholipid antibody syndrome.

Pathophysiology of the antiphospholipid antibody 
syndrome

The antiphospholipid antibody syndrome is an autoimmune 
phenomenon. The exact mechanism by which the antiphos-
pholipid and anticardiolipin antibodies induce thrombophilic 
state is not known. In APAS, the homeostatic regulation of 
blood coagulation is altered. However, the mechanisms of 
thrombosis have yet not been defi ned. For women with known 
antiphospholipid antibody syndrome, it is recommended that 
prepregnancy counseling is given to the woman and that she 
be monitored closely from the beginning of the pregnancy.
 Defect in cellular apoptosis has been postulated as an 
important hypothesis behind the pathogenesis of APAS. This 
exposes the membrane phospholipids so that they can bind 
with various plasma proteins, such as beta-2 glycoprotein 
I. Once bound, a phospholipid-protein complex is formed, 
which subsequently becomes the target of autoantibodies. 
There may be production of antibodies against coagulation 
factors, including prothrombin, protein C, protein S and 
annexins. 
 Activation of platelets further enhances adherence capac-
ity of endothelial surface. Activation of vascular endothe-
lium, in turn, facilitates the binding of platelets and mono-
cytes resulting in the damage related to APAS. Complement 
activation has been increasingly recognized to play a signifi -
cant role in the pathogenesis of APAS.

Clinical features
Clinically, the series of events in APAS, which can lead to 
hypercoagulability and recurrent thrombosis can affect virtu-
ally any organ system, as shown in the table 9.5.
 Thus, history of any of the following should raise the sus-
picion for APAS in obstetrician’s mind:
• Thrombosis (e.g., deep vein thrombosis, myocardial inf-

arction, transient ischemic attack, cerebrovascular acci-
dent, etc.) This is especially important if the episodes are 

recurrent, occur at an earlier age, or in the absence of other 
known risk factors. 

• History of recurrent miscarriages (especially late trimester 
or recurrent) or premature birth. 

• History of heart murmur or cardiac valvular vegetations.
• History of hematologic abnormalities, such as thrombocy-

topenia or hemolytic anemia.
• History of nephropathy.
• Nonthrombotic neurologic symptoms, such as migraine, 

headaches, chorea, seizures, transverse myelitis, Guillain-
Barré syndrome, etc.

• Unexplained adrenal insuffi ciency.
• Avascular necrosis of bone in the absence of other risk 

factors.
• Pulmonary hypertension.

Physical examination
On physical examination, the features enumerated in table 9.6 
can be observed:

Table 9.5: Clinical features of APAS depending on the
organ system affected

Organ system affected Symptom

Peripheral venous system Deep venous thrombosis
Central nervous system Cerebrovascular accident, stroke, 

etc
Hematologic system Thrombocytopenia, hemolytic 

anemia
Effect on pregnancy Recurrent pregnancy losses, IUGR, 

preeclampsia, etc
Pulmonary system Pulmonary embolism, pulmonary 

hypertension
Dermatologic effect Livedo reticularis, purpura, infarcts, 

ulceration
Cardiovascular system Libman-Sacks valvulopathy, 

myocardial infarction
Ocular effects Amaurosis, retinal thrombosis
Adrenal system  Infarction, hemorrhage, etc
Musculoskeletal Avascular necrosis of bone

Table 9.6: Features observed on general physical and systemic examination in cases of APAS 

Cutaneous lesions Venous thrombosis  Arterial thrombosis

Livedo reticularis  Leg swelling (deep vein thrombosis)  Abnormal results on neurological examination
Superfi cial thrombophlebitis  Ascites (Budd-Chiari syndrome)  Digital ulcers, gangrene of distal extremities 
Leg ulcers  Tachypnea (pulmonary embolism)  Signs of Myocardial Infarction 
Painful purpura  Peripheral edema (renal vein thrombosis)  Heart murmurs (frequently indicative of aortic or mitral
  insuffi ciency and Libman Sacks endocarditis
Splinter hemorrhages Abnormal funduscopic examination results Abnormal funduscopic examination results indicating
 indicate thrombosis of retinal vein retinal artery occlusion.
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In 2006, revised criteria for the diagnosis of APS were 
published in an international consensus statement. This 
is described in table 9.7. In order to reach the diagnosis of 
APAS, at least one clinical criterion and one laboratory crite-
rion must be present. 

Investigations
The following laboratory tests should be considered in a 
patient suspected of having APS: 
• aCL antibodies (IgG, IgM) 
• Anti-beta-2 glycoprotein I antibodies (IgG, IgM) 
• Prolongation of the following clotting assays due to the 

presence of lupus anticoagulant: 
 – kaolin clotting time,
 – Dilute Russell viper venom time (DRVVT)
 – Activated partial thromboplastin time (aPTT) 
• Serologic test for syphilis (false positive result) 
• CBC count (thrombocytopenia, hemolytic anemia): 

Thrombocytopenia is fairly common in persons with APS.
 Lupus anticoagulant (LA): LA is directed against plasma 
coagulation molecules, thereby prolonging the in vitro clot-
ting times of plasma by interfering with assembly of com-
ponents of the coagulation cascade on a phospholipid tem-
plate. In vitro, presence of this antibody therefore results in 
the prolongation of clotting assays, such as activated partial 
thromboplastin time (aPTT), kaolin clotting time and dilute 
Russell viper venom time (DRVVT). The presence of LA is 
confi rmed by mixing normal platelet poor plasma with the 
patient’s plasma. If a clotting factor is defi cient, the addition 
of normal plasma corrects the prolonged clotting time.

 Anticardiolipin antibodies: aCL antibodies react prima-
rily with membrane phospholipids, such as cardiolipin and 
phosphatidylserine. There are three known isotypes of aCL, 
i.e., IgG, IgM, and IgA. Of these three isotypes of aCL, the 
values of IgG most strongly correlate with the occurrence 
of thrombotic events. Cardiolipin is the dominant antigen 
used in most serologic tests for syphilis; consequently, these 
patients may have a false positive test result for syphilis.
 Cutoff levels for IgG aCL [in IgG phospholipid (GPL) 
units] and IgM aCL [in IgM phospholipids (MPL) units] 
have been presented in guidelines issued by the Association 
of Clinical Pathologists, with negative results defi ned as < 5 
GPL units and < 3 MPL units, low positive results defi ned 
as values <15 GPL units and <6 MPL units, medium levels 
defi ned as 15–80 GPL units and 6–50 MPL units and high 
levels defi ned as <80 GPL units or <50 MPL units.
 In detection of lupus anticoagulant, the dilute Russell’s 
viper venom time (DRVVT) test is more sensitive and specifi c 
than either the activated partial thromboplastin time (aPTT) 
or the kaolin clotting time (KCT) tests. Anticardiolipin anti-
bodies are detected using a standardized enzyme linked 
immunosorbent assay (ELISA). 
Imaging Studies:
• Imaging studies are helpful for confi rming a thrombotic 

event, for e.g. the use of CT scanning or MRI of the brain 
(cerebrovascular attack), chest (pulmonary embolism), or 
abdomen (Budd-Chiari syndrome). 

• Doppler ultrasound studies are recommended for possible 
detection of DVT. 

• Two dimensional echocardiography may help demon-
strate an asymptomatic valve thickening, vegetations or 
valvular insuffi ciency. Aortic or mitral insuffi ciency is 

Table 9.7: Revised classifi cation criteria for the antiphospholipid syndrome

Clinical criteria

Vascular thrombosis One or more clinical episodes of arterial, venous, or small vessel thrombosis in any tissue or organ con-
fi rmed by fi ndings from imaging studies, Doppler studies, or histopathology (for histopathologic confi rmation, 
thrombosis should be present without signifi cant evidence of infl ammation in the vessel wall) or presence of 
pregnancy morbidity.

Pregnancy morbidity  Unexplained death of a morphologically normal fetus at or beyond 10 weeks. One or more premature
(Poor Obstetric History) deliveries before 34 week of gestation because of severe preeclampsia/ eclampsia or severe IUGR. Three 

or more unexplained consecutive abortions before 10 weeks of gestation (this is controversial, if no fetal 
heart has been seen, as some believe that very early abortion is not caused by APAS).

Paraclinical/laboratory The presence of lupus anticoagulant in plasma on two or more occasions at least 12 weeks apart. Presence
Criteria: of moderate to high levels of anticardiolipin (IgG or IgM) in serum or plasma (i.e., >40 IgG phospholipid 

units (GPL)/mL or IgM phospholipid units (MPL)/mL or >99th percentile) on two or more occasions at least 
12 weeks apart. Presence of moderate to high levels of antibeta-2 glycoprotein I antibodies (IgG or IgM) in 
serum or plasma (>99th percentile) on two or more occasions at least 12 weeks apart.

Source: Miyakis S, Lockshin MD, Atsumi T, et al. International consensus statement on an update of the classifi cation criteria for defi nite 
antiphospholipid syndrome (APS). Journal of Thrombosis and Haemostasis, 2006;4:295–306.
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the most common valvular defect found in persons with 
Libman Sacks endocarditis.

Treatment
The prophylactic measures comprise of elimination of vari-
ous risk factors, such as oral contraceptives, smoking, hyper-
tension or hyperlipidemia. The following treatment options 
can be considered:
• Patients with recurrent pregnancy loss must be adminis-

tered a prophylactic dose of subcutaneous heparin [prefer-
ably low-molecular-weight heparin (LMWH)] and low-
dose aspirin. Since long term use of heparin can cause 
osteoporosis, patients who require heparin administration 
throughout pregnancy should also receive calcium and 
vitamin D supplementation. Therapy is usually withheld 
at the time of delivery and is restarted after delivery, con-
tinuing for 6–12 weeks postpartum. Most obstetricians 
prefer to avoid the use of warfarin (coumadin) during 
pregnancy as it can cross the placental barrier and produce 
teratogenic changes in the fetus. 

• Breastfeeding women may be administered the combina-
tion of heparin and warfarin. If warfarin therapy is insti-
tuted, the patient must be instructed to avoid excessive 
consumption of foods that contain vitamin K. 

• Some researchers have examined the use of combination 
comprising of aspirin and prednisone during pregnancy. 
Most of the studies suggest that complications associated 
with prednisone use usually outweigh the benefi ts asso-
ciated. Thus prednisone must not be used in addition to 
aspirin. In patients for whom the treatment with aspirin 
and heparin is not successful, use of intravenous immu-
noglobulins (IVIG) can be used. At this time, the studies 
suggest this may be helpful in refractory cases, but is not 
recommended for use on a routine basis.

• In patients with SLE, hydroxychloroquine, which may 
have intrinsic antithrombotic properties, can be considered. 

• Consultations with specialists like rheumatologist, 
hematologist, neurologist, cardiologist, pulmonolo-
gist, hepatologist, ophthalmologist, etc may be required 
depending on clinical presentation. 

 – Women with aPL antibodies who experience recurrent 
miscarriages may have favorable prognoses in subse-
quent pregnancies, if treated with aspirin and heparin.

 – The patient must be educated about anticoagulation 
therapy and explained the importance of planned preg-
nancies so that long term warfarin can be switched to 
aspirin and heparin before pregnancy is attempted.

Environmental Factors
Exposure to noxious or toxic substances is supposed to result 
in miscarriages. Various environmental factors, exposure 

to which is supposed to result in spontaneous miscarriages 
include the following:
• Cigarettes
• Alcohol and caffeine 
• Antiprogestogens 
• Antineoplastic agents 
• Anesthetic gases
• Petroleum products 
• Ionizing radiation 
• Exposure to organic solvents, environmental toxins (heavy 

metals), etc.
• Exposure to DES: Exposure to diethylstilbestrol (DES) 

can cause complex congenital anomalies, including uter-
ine hypoplasia, or T-shaped uterus, cervical weakness and 
vaginal changes. DES is a synthetic estrogen compound 
which was administered to some pregnant women during 
the 1950’s and 1960’s. Exposure of a pregnant woman to 
DES is supposed to cause uterine malformations in the 
developing female fetus.

Unexplained Cases of Recurrent Miscarriage
In nearly 50% of the cases with recurrent miscarriage, no 
cause can be identifi ed, despite careful investigations. 

 History

RISK FACTORS

Detailed history from both the partners needs to be taken. The 
different risk factors for recurrent miscarriages need to be 
elicited as follows:
 Maternal age: Maternal age is an important risk factor 
for a further miscarriage. Advanced maternal age adversely 
affects ovarian function, giving rise to a decline in the number 
of good quality oocytes.
 History of specifi c medical illness: It is important to elicit 
the history of specifi c medical illnesses like diabetes, thyroid 
disease (table 9.8 and 9.9), etc.

Table 9.8: Symptoms suggestive of hyperthyroidism

Palpitations, nervousness, breathlessness
Heat intolerance
Insomnia
Increased bowel movements
Light or absent menstrual periods
Tachycardia
Tremors in hands
Weight loss
Muscle weakness
Warm moist skin
Hair loss
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 Specifi c Systemic Examination

EXAMINATION OF EXTERNAL GENITALIA

Examination of external genitalia is important to detect the 
presence of blisters, sores, chancres etc, which could be asso-
ciated with genital tract infection. Infections of the genital 
tract could be associated with the presence of abnormal vagi-
nal discharge.
 Herpes viral infection: This is associated with presence of 
multiple ulcers in the external genitalia.
 Syphilis: Primary syphilis infection is associated with the 
presence of a painless sore on external genitalia, which are 
usually painless, fi rm, oval and round. Swelling of the glands 
in the groin may occur, but is usually nontender.

ABDOMINAL EXAMINATION

Abdominal examination as described in chapter 1 needs to be 
carried out.

PELVIC EXAMINATION

Pelvic examination should be done to look for signs of infec-
tion, cervical anatomy, uterine size and shape (uterine leio-
myomas, uterine malformations like bicornuate uterus, sep-
tate uterus etc).

 Management
Management comprising of investigations and definitive 
obstetric management is discussed below.

 Investigations
Various investigations required for a case of bad obstetric 
history need to be decided based on the patient’s history and 
examination.

Parental Karyotype
All couples with a history of recurrent miscarriages should 
have peripheral blood karyotyping and cytogenetic analysis 
of the products of conception.

Thyroid Function Test
Tests for thyroid function include tests for thyroid hormones 
(T3, T4 and TSH) and detection of antibodies (antithyroid 
antibodies). Measurement of TSH levels in the second trimes-
ter is a sensitive indicator of thyroid function.

Table 9.9: Symptoms suggestive of hypothyroidism

Weight gain or increased diffi culty in losing weight
Fatigue, weakness
Hair loss; coarse, dry hair; dry, rough, pale skin
Reduced thermogenesis resulting in cold intolerance
Muscle cramps and frequent muscle aches
Constipation
Memory loss
Husky, low-pitched and coarse voice
Abnormal menstrual cycles, decreased libido
Depression, irritability
Pitting edema in the lower extremities

 History suggestive of infectious disease: TORCH infec-
tions and infections by other microorganisms (Neisseria gon-
orrheae, Chlamydia, mycoplasma, etc) have been implicated 
as a cause of recurrent miscarriages. It is important to take 
the history of an infective illness in the past, especially that 
associated with fever and rashes.
 History of exposure to environmental toxins: The obste-
trician needs to elicit history of exposure to environmental 
toxins (e.g. history of smoking, drinking alcohol, exposure to 
radiations, DES, etc). 
 History suggestive of previous episodes of thrombo-
sis: Symptoms suggestive of deep vein thrombosis include 
sudden unilateral swelling of an extremity; presence of pain 
or aching of an extremity, etc. This would help in ruling out 
thrombophilia as the cause for recurrent miscarriage.
 History suggestive of antiphospholipid antibody syn-
drome: Signs and symptoms suggestive of APAS have been 
enumerated in table 9.5.
 History of previous miscarriages: This is an independent 
risk factor for further miscarriages. 
 Timing for previous miscarriage is also important. Since 
the causes for early and late pregnancy losses are different, it 
is important for the clinician to ask the time of previous preg-
nancy losses. Early miscarriage can be defi ned as pregnancy 
loss at ≤ 12 weeks.

 General Physical Examination
General physical examination should be done with the aim 
of detecting the causes for recurrent miscarriage, including 
PCOS (hirsuitism and hyperandrogenism), diabetes, prol-
actin disorders (galactorrhea), hyperandrogenism and thy-
roid disorders (thyroid enlargement). Pedal edema, though 
a feature of hypothyroidism, is a common fi nding in normal 
pregnancy; therefore if thyroid disorder is suspected, investi-
gations for thyroid function test must be carried out.
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Serum Prolactin Levels 
Normal serum prolactin levels in nonpregnant women vary 
from 2–29 ng/mL. During pregnancy, the prolactin levels 
normally increase and may lie in the range of 10–209 ng/ml. 
Hyperprolactinemia has been reported as an important cause 
for recurrent miscarriage. Treatment with bromocriptine has 
been found to signifi cantly reduce the rate of miscarriage.

Blood Glucose Levels
Blood sugar levels (both fasting and postprandial) need to be 
carried out. For ruling out diabetes mellitus and gestational 
diabetes, tests like oral glucose tolerance test (OGTT) and 
GCT (Glucose Challenge Test) also need to be carried out 
respectively (see chapter 13). 

Blood Grouping
ABO and Rh typing of both the parents must be done as Rh 
isoimmunization is an important cause for repeated preg-
nancy losses (chapter 6).

Venereal Disease Research Laboratory (VDRL)
The most common tests for detection of syphilis using non-
specifi c antibodies are RPR (rapid plasma reagin) and VDRL 
tests.

TORCH Test 
Confi rmation of maternal infection by TORCH screening is 
recommended. 

High Vaginal Swab
High vaginal swab helps in detection of infections like 
chlamydia, bacterial vaginosis, etc.

Testing for APAS

Testing for lupus anticoagulant or anticardiolipin (aCL) 
antibodies

For the diagnosis of APAS, it is mandatory that the patient 
should have two positive tests at least 6 weeks apart for either 
lupus anticoagulant or anticardiolipin (aCL) antibodies of 
IgG and/or IgM class (present in medium or high titer, see 
table 9.7).
 Sonohysterography is a new technique (fi gure 9.7) which 
helps in imaging of the uterine cavity in order to better diag-
nose the uterine anomalies. In this technique, sterile saline 
solution is infused inside the uterine cavity with help of a 
plastic catheter in conjunction with transvaginal ultrasound. 
The saline infusion distends the uterine cavity and provides 
an excellent contrast to the endometrial lining, providing 
improved visualization of uterine and endometrial pathology. 
Hysterosonography, therefore acts as a sensitive and specifi c 

Fig. 9.7: Technique of sonohysterography

screening tool for evaluating the uterine cavity and it could 
be an accurate alternative to HSG in screening for uterine 
abnormalities. 
 Hysterosalpingography is a procedure which involves 
taking X-ray of the pelvis following the instillation of radi-
opaque contrast agent. This technique is not more sensi-
tive than either ultrasound examination or sonohysterogra-
phy. Hysterosalpingography (HSG) helps in delineating the 
shape of the uterine cavity and in confi rming the patency of 
the fallopian tubes (fi gure 9.8A). HSG also helps in diagnos-
ing causes of recurrent miscarriage including uterine mal-
formations (fi gure 9.9), cervical incompetence, Asherman’s 

Fig. 9.8A: Normal hysterosalpingogram showing smooth triangular 
uterine cavity, with the dye spilling from the ends of both tubes.
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uterus, but an ultrasound examination or a laparoscopy may 
be required to confi rm the diagnosis. The external uterine 
confi guration is better assessed with help of laparoscopy. If 
the uterine fundal contour can be visualized, the diagnosis of 
septate uterus can be made. Uterus didelphys, another mülle-
rian duct anomaly, which closely resembles bicornuate uterus 
can be differentiated from it on the basis of the number of 
cervical canals present (fi gure 9.9). In cases of uterus didel-
phys, two cervical canals are present but only one is seen in 
cases of bicornuate uterus.

Ultrasound Examination 
All women with recurrent miscarriage should undergo an 
ultrasound examination for assessment of uterine anatomy 
and morphology (fi gure 9.10). Ultrasound, especially a vagi-
nal scan helps in detection of abnormalities inside the uterus 
(uterine septa, intrauterine adhesions, submucousal adhe-
sions, leiomyomas), testing the ovarian reserve and making 
diagnosis of polycystic ovaries. With the advent of three 
dimensional ultrasound examination, the requirement for 
diagnostic hysteroscopy and laparoscopy has considerably 
reduced.

Hysteroscopy
Hysteroscopic examination helps in visualization of the 
interior of the uterine cavity [presence of structural uterine 
anomalies, e.g. adhesions, uterine septa (fi gure 9.11), etc], the 
endometrial lining and shape of the uterus.
 Laparoscopic examination helps in the visualization of 
external surface of the uterus (e.g. presence of bicornuate 
uterus, unicornuate uterus, etc).

syndrome (fi gure 9.8B) etc. For the true assessment of the 
deformity, HSG must be taken at right angles to the axis of 
uterus. Sometimes, it may not be possible to differentiate a 
septate uterus (fi gure 9.8C) from a bircornuate uterus (fi gure 
9.8D) by HSG alone. Septate uterus may be differentiated 
from bicornuate uterus on the basis of the angle between the 
uterine cavities. In case of septate uterus, this angle is usually 
less than 75°. If this angle is equal to or greater than 105°, 
diagnosis of a bicornuate uterus is usually made. Angles 
between 75° and 105° are more likely to be due to septate 

Fig. 9.8B: Hysterosalpingogram revealing irregular fi lling defects 
in the endometrium suggestive of endometrial adhesions. (Arrows 
represent adhesions). The patient was diagnosed to be suffering 
from Asherman’s syndrome on hysteroscopy on which resection of 
the intrauterine adhesions was done

Fig. 9.8D: Hysterosalpingogram showing a single cervical canal 
and a possible duplication of the uterine horns. It was diffi cult to 
differentiate between bicornuate uterus and septate uterus on 
ultrasound alone. Since an angle of greater than 105° was found 
to be separating the two uterine horns, the diagnosis of bicornuate 
uterus was made

Fig. 9.8C: HSG showing presence of uterine septum, which was 
confi rmed on hysteroscopy
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Fig. 9.9: Various müllerian duct anomalies

Fig. 9.10: Transvaginal ultrasound images of a uterus in a 32 years 
old woman, with a normal endometrial lining that is 11.2 mm showing 
the normal “triple stripe” appearance

Fig. 9.11: Hysteroscopic visualization of uterine septum at the 
time of laparoscopy

Thrombophilia Screening

This includes screening for factor V Leiden, Prothrombin 
G20210A mutation and thrombophilia screening.

Test for Cervical Incompetence

Ultrasonography

Ultrasound examination for diagnosing the cases of cervical 
incompetence has been described in the text. 

Passage of No. 6-8 Hegars dilator
If the clinician is able to pass No 6–8 Hegar’s dilator through 
the internal os without any pain or resistance especially in the 

premenstrual period, this test is indicative of cervical incom-
petence. Also, there is absence of a snapping sound as the 
Hegar’s dilator is suddenly withdrawn out of cervical canal in 
cases of cervical incompetence. 

 Treatment/Obstetric Management

Psychological Support

It is important to alleviate patient’s anxiety and to provide 
psychological support. About 40% to 50% of the total cases 
of recurrent abortion remain unexplained. For these cases, 
tender loving care (TLC) especially by the family and the 
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partner, reassurance and supportive care are all that are usu-
ally required. However, presently there are no randomized 
controlled trials in support of TLC. All obstetricians should 
be aware of the psychological sequel associated with mis-
carriage and should provide adequate psychological support 
and follow up, as well as access to formal counseling when 
required. 

Genetic Counseling
Genetic abnormalities require referral to a clinical geneti-
cist. In case of detection of a chromosomal anomaly, genetic 
counseling, familial chromosomal studies, counseling and 
appropriate prenatal diagnosis in future pregnancies offer the 
couple a good prognosis for future pregnancies. 

Preimplantation genetic diagnosis 
Preimplantation genetic diagnosis or prenatal diagno-
sis (amniocentesis and chorionic villus sampling) helps 
in identifying embryos having or not having chromosomal 
abnormalities. 

Control of Diabetes and Thyroid Dysfunction
Prepregnancy glycemic control is particularly important 
for women with overt diabetes mellitus. Replacement with 
thyroid hormone analogues may be required in hypothyroid 
women.

Operative Hysteroscopy
Operative hysteroscopy can help in treatment of the follow-
ing anomalies:
• Removal of submucous leiomyomas, 
• Resection of intrauterine adhesions, 
• Resection of intrauterine septa. 

Treatment of Luteal Phase Defects
Treatment of luteal phase defects is done using micronized 
progesterone in the dosage of 100 mg daily. Progesterone 
supplementation must continue until 10–12 weeks following 
gestation. 

APLA Syndrome
Treatment of APLA syndrome has been described in the text 
above.

Cervical Incompetence
Surgery for cervical incompetence has been described in the 
text above.

Inherited Thrombophilias
Antithrombotic therapy with heparin (5,000 IU subcutane-
ously) or low molecular weight heparin (subcutaneously) 

once daily has been found to be effective. Antithrombotic 
therapy is usually administered up to 34 weeks of gestation. 

PCOS
Treatment of PCOS involves weight reduction, use of insulin 
sensitizing agents (metformin) and ovulation induction with 
clomiphene citrate. 

Infections 
For cases in which an infectious organism has been identifi ed, 
appropriate antibiotics should be administered, e.g. penicillin 
(syphilis); ganicyclovir (cytomegalovirus); acyclovir (genital 
herpes); pyramethamine and sulphadiazine (toxoplasmosis). 
Posttreatment cultures must be done in order to verify eradi-
cation of the infectious agent before the patient is advised to 
attempt conception. 

 Important Questions and Answers
Q.1. In the above mentioned case study, there was no history 
suggestive of any cause pertaining to recurrent miscarriage. 
What investigations need to be performed in this case?
Ans. Some of the investigations which need to be done 
include the following: ABO/Rh, blood glucose levels (fasting/
postprandial; GCT, TFT, VDRL, TORCH, lupus anticoagulant 
and anticardiolipin antibodies, and a transvaginal ultrasound 
scan. Abnormalities on ultrasound examination, should be 
followed by hysteroscopy, laparoscopy, sonohysterography 
and/or HSG depending on the type of abnormalities detected.
Q.2. In this case, all investigations were within normal 
limits and a diagnosis of unexplained recurrent miscarriage 
was made. What should be the next line of management in 
women with unexplained recurrent miscarriage?
Ans. In signifi cant proportion of cases of recurrent miscar-
riage, cause remains unexplained, despite detailed investiga-
tions. These women can be reassured that the prognosis for a 
successful future pregnancy with supportive care alone is in 
the region of 75%. Women with unexplained recurrent mis-
carriage have an excellent prognosis for future pregnancy 
outcome without pharmacological intervention, if offered 
supportive care (TLC) alone. The prognosis in cases with 
recurrent pregnancy losses worsens with increasing maternal 
age and the number of previous miscarriages. 
Q.3. When should the clinician start investigating the women 
presenting with a history of recurrent abortions?
Ans. The clinician should start investigating the woman pre-
senting with a history of recurrent abortions in the following 
cases:
• More than or equal to three abortions, 
• Unexpected fetal death after 16 weeks, 
• Severe IUGR, 
• Severe preeclampsia/eclampsia before 34 weeks. 
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Q.4. Should routine progesterone supplementation or sup-
plementation with human chorionic gonadotrophin (hCG) be 
given during pregnancy to prevent a miscarriage?
Ans. There is presently insuffi cient evidence to evaluate the 
effect of progesterone or human chorionic gonadotrophin 
(hCG) supplementation in pregnancy to prevent a miscar-
riage. The present evidence regarding the use of both proges-
terone and hCG for treatment of recurrent pregnancy losses 
has presented with confl icting results. Furthermore, the pres-
ence of low progesterone levels may indicate a pregnancy 
that has already failed. Use of exogenous supplementation 
with progesterone or hCG can be recommended only if well 
designed randomised controlled trials in future are able to 
prove the effi cacy of these strategies. However despite of lack 
of good quality evidence, supplementation with progesterone 
and hCG is commonly being used in clinical practice.
Q.5. Does polycystic ovarian morphology itself predict an 
increased risk of future pregnancy loss among ovulatory 
women with a history of recurrent miscarriage when they 
conceive spontaneously?
Ans. All women with PCOS may not be necessarily at a high 
risk of recurrent miscarriage. Polycystic ovarian morphol-
ogy is a classical feature of PCOS. Though the prevalence of 
polycystic ovarian syndrome is signifi cantly higher among 
women with recurrent miscarriage in comparison with the 
general population, polycystic ovarian morphology by itself 
is not a predictor for an increased risk of future pregnancy 
loss among ovulatory women with a history of recurrent mis-
carriage who conceive spontaneously.
Q.6. When is APAS considered as a cause for adverse preg-
nancy outcome?
Ans. Adverse pregnancy outcomes in association with APAS 
include the following:
• Three or more consecutive miscarriages before ten weeks 

of gestation,
• one or more morphologically normal fetal deaths after the 

tenth week of gestation and 

• one or more preterm births before the 34th week of gesta-
tion due to severe preeclampsia, eclampsia or placental 
insuffi ciency. 

 Women with recurrent miscarriage associated with high 
levels of antiphospholipid antibodies are at a high risk of 
complications during the three trimesters including repeated 
miscarriage, preeclampsia, fetal growth restriction and pre-
term birth. 
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 Case Study
A thirty-year-old G4 P3 L3 patient had a normal vaginal deliv-
ery in the morning at the hospital. A live health baby weigh-
ing 4.5 kg was delivered. The woman was transferred to the 
postpartum ward after 3–4 hours of delivery. At the time of 
transfer the patient was stable, her uterus was well contracted 
on per abdominal examination and slight amount of vaginal 
bleeding was present. However she had to be shifted to the 
emergency ward in evening in the state of shock due to exces-
sive breeding. 

 Introduction
The above mentioned case scenario is suggestive of PPH. PPH 
can be considered as a major obstetric emergency and a lead-
ing cause of maternal mortality and morbidity. Some amount 
of blood loss can occur normally during the process of child 
birth. Approximate blood loss at the time of normal vaginal 
delivery is considered to be 500 ml; 1000 ml at the time of 
cesarean section and 1500 ml during postpartum hysterectomy. 
 According to WHO, postpartum hemorrhage can be 
defi ned as blood loss of 500 ml or more per vaginum during 
the fi rst 24 hours after the vaginal delivery of the baby or 
blood loss of more than 1000 ml at the time of cesarean deliv-
ery. ACOG has defi ned PPH as a decrease in hematocrit by 
10% or requirement of blood transfusion 24 hours after the 
delivery. The WHO has classifi ed PPH into two: Primary 
PPH and Secondary PPH.

Primary PPH
Primary postpartum hemorrhage can be defi ned as blood loss, 
estimated to be greater than 500 ml, occurring from the gen-
ital tract, within 24 hours of delivery. Primary PPH can be 
considered as the commonest cause for obstetric hemorrhage. 

Secondary PPH
Secondary PPH can be defi ned as  abnormal bleeding from the 
genital tract, occurring 24 hours after delivery until 6 weeks 
postpartum.

Postpartum Hemorrhage10

 This defi nition of PPH is however based on subjective 
observations because it may be diffi cult to accurately assess 
the amount of blood loss. Some of the parameters, which can 
help assess the blood loss, include the following:
• Hemodynamic stability of the patient: Is the patient sta-

ble or unstable based on hemodynamic parameters (pulse, 
blood pressure, etc)?

• Change in the patient’s hematocrit: A rapid decline in the 
patient’s hematocrit of ≥10% between the time of admis-
sion and the postpartum period.

• Does the patient require a transfusion of red blood cells? 
 Some methods for estimating the blood loss are as 
follows:
• Collection of blood into blood pans and plastic bags.
• Use of calibrated drapes and receptacles at the time of 

delivery to estimate the blood loss.
• Weighing the sponges soaked in blood and calculating the 

change in weight of the dry and soaked sponges.
• Acid/alkali hematin method: The collected blood is con-

verted into hematin and the amount is determined by 
calorimetric readings. 

Causes of PPH
The mnemonic “4 T’s” (tone, trauma, tissue and thrombin) 
helps in describing the four important causes of PPH, which 
are enumerated in table 10.1:

Atonic Uterus
Uterine atony is one of the most important causes for PPH, 
responsible for nearly 90% cases. Uterine atony refers to the 
failure of the uterine muscle to contract normally following 
delivery of the baby and placenta (fi gure 10.1). Separation 

Table 10.1: Causes of PPH

Tone: Atonic uterus
Trauma: Cervical, vaginal and perineal lacerations, pelvic hemato-
mas, uterine inversion, ruptured uterus
Tissue: Retained tissue (placental fragments), invasive placenta
Thrombin: Coagulopathies
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of the placenta from the wall of the uterus results in shear-
ing off of the maternal blood vessels, which supply blood to 
the placenta. Under normal circumstances, the contraction of 
the uterine musculature causes compression of these blood 
vessels. However the bleeding would continue to occur if the 
uterine musculature does not effectively contract.

Causes of atonic uterus
Risk factors for development of uterine atony are as follows:
• Overdistension of uterus
• Induction of labor 
• Prolonged/precipitate labor
• Anesthesia (halogenated drugs like halothane) and 

analgesia
• Tocolytics
• Grand multiparity
• Mismanagement of 3rd stage of labor
• Full bladder
• Antepartum hemorrhage (placenta previa, abruption pla-

centa, couvelaire uterus, etc)
• Prolonged labor
• Chorioamnionitis
• Polyhydramnios
• Fetal macrosomia
• Dystocia

Traumatic Causes for PPH
The various traumatic causes for PPH are as follows:
• Large episiotomy and extensions
• Tears and lacerations of perineum, vagina or cervix
• Pelvic hematomas 

• Uterine inversion 
• Ruptured uterus

Tissue – Retained Tissue (Placental Fragments), 
Invasive Placenta 
PPH can commonly occur if retained bits of placental tissue 
or blood clot remain inside the uterine cavity and are not 
expelled out. Invasive placenta refers to abnormal adherence 
of the placenta to the uterine wall due to invasion of the uter-
ine wall by the placental trophoblasts. Adherent placenta can 
be of three types: Placenta accreta; placenta increta and pla-
centa percreta. These would be described later in the chapter. 

Thrombin – Coagulopathies 
Abnormalities of the coagulation pathway (both intrinsic and 
extrinsic) can also commonly result in PPH.

 History

RISK FACTORS

Risk factors for development of postpartum hemorrhage, 
which need to be elicited while taking the history, include the 
following:
• Overdistended uterus (multifetal gestation, large fetus, 

polyhydramnios)
• Grand multiparity (para 4 or more)
• Past history of PPH or retained placenta or manual removal 

of placenta
• Prolonged labor 
• Operative delivery (use of forceps, ventouse etc)
• Delivery of a large placenta (e.g. due to multifetal gestation)
• Episiotomy, fetal macrosomia,
• History of antepartum hemorrhage (both placenta previa 

and abruption) in the present pregnancy
• History of infection (e.g. chorioamnionitis)
• Previous history of cesarean sections
• Preexisting maternal hemorrhagic conditions (e.g. hemo-

philia A, hemophilia B, Von Willebrands disease). The 
obstetrician needs to enquire about the woman’s personal 
or family history of bleeding, including bleeding with 
minor trauma, medications, postsurgical bleeding and 
tooth extractions. History of excessive bleeding from vari-
ous sites including menorrhagia, epistaxis, hematuria, etc 
also needs to be taken.

Risk Factors During Labor
The presence of following risk factors at the time of labor 
must prompt extra vigilance among clinical staff regarding 

Fig. 10.1: Mechanism of bleeding in an atonic uterus
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the early detection and management of PPH in these cases. 
Some of these factors include:
• Delivery by emergency cesarean section 
• Delivery by elective cesarean section
• Retained placenta 
• Mediolateral episiotomy
• Prolonged labor (>12 hours) 
• Delivery of a big baby (>4 kg)
• Operative vaginal delivery 
• Pyrexia in the intrapartum period

 General Physical Examination
Though a case of postpartum hemorrhage is unlikely to be 
given as a clinical case during exams, it is been discussed in 
details because it is an obstetrical emergency which is com-
monly encountered in obstetric practice. Therefore every 
obstetrician must be well prepared to deal with this poten-
tially life threatening emergency.

Signs and Symptoms
Vital signs are highly unreliable indicators of the severity of 
bleeding. Mild to moderate degree of blood loss of 500–1000 
ml (10% to 15%) is unlikely to affect the vital signs like 
pulse, blood pressure, etc. However, severe degrees of blood 
loss are likely to produce signs and symptoms as described 
in table 10.2. Blood loss exceeding 30% of blood volume or 
more may be associated with a positive tilt test.

Tilt test
An increase in heart rate of more than 10 beats per minute 
and/or decrease in diastolic blood pressure of more than 
10 mm of Hg when the patient is tilted from supine to a sem-
irecumbent body position (45° from the horizontal) can be 
described as a positive tilt test. 

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION

The uterus must be palpated per abdominally to assess if it 
well contracted or not. If the uterus appears to be well con-
tracted and hardened, PPH due to uterine atonicity can be 
ruled out. In these cases the most important cause of PPH 
could be trauma to the genital tract or retained tissue frag-
ments inside the uterine cavity.

PER SPECULUM EXAMINATION 

Vagina must be inspected in good light to visualize any tears 
or lacerations, which could be responsible for bleeding. If the 
patient is not cooperative and vaginal injury is been suspected 
as a cause of PPH, a thorough examination of the lower 
genital tract under general anesthesia may be required. A per 
speculum examination of the cervix (fi gure 10.2) may also 
be carried out to rule out the presence of cervical and vaginal 
tears.

 Differential Diagnosis
As described in table 10.1 various reasons for PPH could be 
uterine atonicity, trauma, retained tissue or coagulation abnor-
malities. The obstetrician needs to fi nd out the exact cause 
of PPH through history, clinical examination and diagnosis.
Various coagulation abnormalities which could be responsi-
ble for producing PPH are enumerated in table 10.3.

 Management
Management comprising of investigations and definitive 
obstetric management is discussed next.

Table 10.2: Changes in vital signs with increasing amount of blood loss

Blood loss Pulse rate Systolic Blood Pressure Degree of shock Symptoms
(% Blood Volume)  (mm of Hg)

10%–15% (500–1000 ml) Normal Normal Compensated Postural hypotension,
    palpitations, dizziness
15%–25% (1000–1500 ml) Slight increase Slight fall (80–100) Mild Thirst, weakness
 (80–100 beats/minute)
25%–35% (1500–2000 ml) Marked increase Moderate fall (60–80) Moderate Pallor, oliguria, confusion
 (100–120 beats/minute)  
> 40% (2000–3000 ml) Highly marked Marked fall (40–60) Severe Anuria, air hunger, coma, death 
 tachycardia
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 Investigations
The following investigations need to be done in cases of PPH:
• Complete Blood Count with peripheral smear. 
• Coagulation profile: Platelet count, prothrombin time 

(evaluates extrinsic pathway—factors X, VII, V, II, I); 
activated partial thromboplastin time (evaluates intrin-
sic pathway—XII, XI, IX, VIII, V, II, I); thrombin time 
(measures ability of thrombin to transform fi brinogen in 
fi brin), bleeding time (evaluates platelet function and cap-
illary integrity).

• Urinalysis (for hematuria) 
• High vaginal swab, to rule out infection (especially gonor-

rhea, Chlamydia, etc)
• Transabdominal or transvaginal ultrasound: Ultrasound 

examination may especially be required if retained prod-
ucts of conception are suspected. Presence of a normal 
endometrial stripe on TVS almost always helps in ruling 
out the presence of retained placental fragments.

 Treatment/Obstetric Management
Since PPH can present as a major obstetrical emergency, 
more important than managing PPH is preventing PPH from 
occurring in the fi rst place.

PREVENTION OF PPH
Some of the steps for preventing PPH are described below:
� Identifi cation of cases at high risk of developing PPH. 

Such cases should be carefully assessed during regular 
ANC checkups. All women with signifi cant risk of PPH 
should be managed at a hospital equipped with intensive 
care facilities and access to specialist services. Facilities 
for rapid transportation of the patient to the nearest such 
hospital at the earliest must be available.

� Since anemia is an important risk factor contributing to 
the mortality and morbidity related to PPH, it should be 
diagnosed and treated as soon as possible in the antenatal 
period itself.

� The most important step which must be routinely used in 
the third stage for prevention of PPH is the active manage-
ment of third stage of labor. Active management of labor 
comprises of the following steps:

• Administering a uterotonic drug, usually 0.25 mg of meth-
argin or ergometrine 0.2 mg soon after the delivery of the 
anterior shoulder and/or oxytocin 10 IU within one minute 
of the birth of the baby. 

• Clamping the cord as soon as it stops pulsating. 
• Uterine massage (would be described later).
• Controlled cord traction or Brandt-Andrews maneuver. 

The procedure of controlled cord traction is shown in 
fi gure 10.3 and comprises of the following steps:

• The cord must be clamped as close to the perineum as 
possible.

• The clinician must look for the signs of placental sepa-
ration. Some of the signs of placental separation are as 
follows:

 – Appearance of a supra-pubic bulge due to hardening 
and contracting of uterus. This is usually the fi rst sign 
to appear.

 – Sudden gush of blood.

Table 10.3: Coagulation abnormalities resulting in PPH

Drugs (e.g., aspirin, heparin, warfarin, alcohol, chemotherapy) 
Liver disease 
Severe vitamin K defi ciency 
DIC 
Von Willebrand’s disease 
Hemophilia 
Idiopathic thrombocytopenic purpura
Heparin induced thrombocytopenia 

Fig. 10.2: Per speculum examination of the cervix
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 – A rise in the height of the uterus (as observed over the 

abdomen) due to the passage of placenta to the lower 
uterine segment.

 – Irreversible cord lengthening.
• Once these above mentioned signs occur, the clinician 

must hold the cord with the right hand and place the left 
hand over the mother’s abdomen just above the pubic 
bone.

• The clinician must apply slight tension on the cord with 
right hand in downward and backward direction. At the 
same time the uterus must be stabilized by applying coun-
ter pressure in upward and backward direction during the 
controlled traction with the left hand.

• The mother should be encouraged to push with the uterine 
contractions.

• The cord should never be pulled without applying counter 
traction above the pubic bone.

• As the placenta delivers, it should be held in two hands 
and gently turned, until the membranes are twisted and 
stripped off intact from the uterine wall.

• If the membranes tear, gentle examination of the upper 
vagina and cervix must be carried out to look for torn bits 
of membrane. These if present, can be removed with the 
help of a sponge forceps.

• The entire placenta and membranes must be examined 
carefully to look for any missing lobe/membrane bit.

MANAGEMENT OF PPH

Management of a patient with PPH is shown in fl ow chart 
10.1. According to the guidelines by the Scottish Executive 

Committee of the RCOG the immediate management in case 
with PPH comprises of the steps enumerated in table 10.4 
and are described below. All of these steps are required to be 
undertaken simultaneously. 

Communication
If the perceived blood loss is 500–1000ml and there are no 
signs of clinical shock, basic measures, like typing and cross 
matching 2 units of blood, carrying out a coagulation pro-
fi le, establishing intravenous access and monitoring clinical 
parameters should suffi ce.
 However loss of greater than 1000 mLs or any signs 
of shock should fully alert the clinical team. Since severe 
PPH can often develop into a life threatening emergency, 
the following people must be urgently called and alerted: 
Experienced midwife and other nursing staff; senior obstetri-
cian and/or consultant; senior anesthetic and/or consultant; 
blood bank staff; hematologist; blood transfusion services, 
OT staff, etc. 

Resuscitation
Patient resuscitation must be done to assess ABC: Airway, 
Breathing and Circulation. Since excessive bleeding can 
result in the development of hypovolemic shock, immedi-
ate intravenous access using two wide bore cannula (14–16 
gauge) must be established. The foot end of the patient’s bed 
must be elevated or the head can be tilted down in order to 
facilitate circulation. Oxygen must be administered with the 
help of a face mask. The patient must be kept warm and dry.
 Hemodynamic resuscitation must involve the following 
in the order to priority:
•  Restoration of blood volume
•  Restoration of hemoglobin concentration
•  Restoration of coagulation.

Restoration of blood volume 
Crystalloids (e.g. Hartmann’s solution, normal saline, etc) 
must be intravenously transfused. If urine output is not main-
tained to at least 30 ml/hr, CVP line must be placed. If despite 
of adequate CVP, urine output remains inadequate or the left 
ventricular function appears compromised, a Swan-Gnaz 
catheter must be placed.

Fig. 10.3: Controlled cord traction

Table 10.4: Steps involved in the immediate management of
patients with PPH

Communicate (call for help)
Resuscitation of the patient (ABC: Airway, Breathing and Circulation)
Monitoring the patient and carrying out certain investigations
Treating the underlying cause of bleeding
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Flow chart 10.1: Management of PPH
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Restoration of hemoglobin concentration 
If patient is suffering from excessive blood loss or severe 
hypovolemic shock, blood transfusion may be required. In 
emergency, if the patient’s own blood group is not available, 
O negative blood may be used. Whole blood frequently is 
used for rapid correction of volume loss because of its ready 
availability, but component therapy is ideal. A general prac-
tice has been to transfuse 1 unit of fresh frozen plasma for 
every 3 to 4 units of red cells given to patients who are bleed-
ing profusely.

Restoration of coagulation
Transfusion of fresh frozen plasma may be considered if PT/
APTT> 1.5 times normal. Cryoprecipitate may be adminis-
tered if fi brinogen levels are less than 1 g/l. Platelet concen-
trates may be administered in case of low platelet count. If 
clinically indicated (in presence of coagulation abnormali-
ties), up to 1 liter of fresh frozen plasma and 10 units of cryo-
precipitate can be transfused. 

Patient Monitoring and Investigations
The investigations that need to be carried out have already 
been described before, whereas the parameters that need to be 
monitored are described below in table 10.5.

Treating the cause of bleeding
Once the maternal condition has stabilized the cause of PPH 
must be identifi ed and treated. The further management must 
be decided based on the fact whether placenta has delivered 
on not. If the placenta has delivered, PPH could be due to 
uterine atonicity, uterine trauma, retained placental tissue, 
coagulation disorder, etc. Both these conditions are described 
below:

 Placenta has Delivered
If the placenta has delivered, the main thing the clinician 
needs to see is whether the uterus has contracted or not.

Uterus well contracted
If the uterus contracts but the bleeding continues despite a 
well contracted uterus, the clinician must look for other 
causes including traumatic causes and coagulation abnormal-
ities. The following steps need to be taken:
• Inspection of the placenta and lower genital tract needs to 

be carried out to ascertain the origin of bleeding. This is 
especially important in cases in which the uterus appears 
to be fi rm and well contracted. There could be a missing 
placental cotyledon on inspection of placenta, which sug-
gests that PPH could probably due to retained placental 
bits inside the uterine cavity. If inspection of the lower 
genital tract reveals laceration, tear or injury on the cer-
vix, vagina, it needs to be repaired as soon as possible in 
order to stop the bleeding. The woman must be positioned 
in lithotomy with adequate anesthesia/analgesia so as to 
ensure the proper examination of lower genital tract.

• The obstetrician must ensure that adequate lighting, assist-
ance and instruments are available in order to provide ade-
quate exposure of the genital tract.

• It may be necessary to take the woman to theater to exam-
ine under anesthesia, if proper visualization of lower geni-
tal tract does not appear to be possible. 

• The vulva, vagina, cervix and perineum must be inspected 
for trauma. In patients with previous history of LSCS, the 
possibility of uterine scar rupture must be kept in mind and 
manual exploration of the scar must be done. Speculum 
examination will allow visualization of cervix and lower 
genital tract to exclude lacerations. If clot is visible within 
the cervical os, it may be removed with a sponge holding 
forceps.

• Any injury if found, must be adequately sutured and 
repaired.

• If infection is suspected, combinations of broad spectrum 
antibiotics e.g. amoxicillin, gentamicin and metronida-
zole, can be given. 

• In case no trauma to the lower genital tract is found, the 
obstetrician must suspect the presence of coagulation 
abnormalities. In such cases the obstetrician must send a 
complete coagulation profi le, if it had not been sent ear-
lier. The following investigations need to be done: PT, 
APPT, levels of D-dimer, fi brinogen and FDPs. Possibility 
of DIC should be kept in mind, especially if the woman 
has a history of abruption placenta, intrauterine death, etc. 
A consultation with a hematologist may be required if DIC 
is suspected.

Uterus is atonic 
If the placenta has delivered, but the uterus is not hard and 
contracted; instead appears to be atonic and fl abby, the PPH 

Table 10.5: Parameters to be monitored in patients with PPH

Continuous pulse/BP monitoring in cases of severe PPH with 
shock. In moderate cases of PPH, monitoring can be done at 
15–30 minutes intervals depending upon the patient’s condition 
ECG/pulse oximetry, especially in cases of severe PPH
Amount of vaginal bleeding (to be assessed at every 15–30 
minute intervals)
Uterine tone to be assessed at 15–30 minutes intervals depending 
upon the patient’s condition
Hourly monitoring of urine output (must be at least 30 ml/hr)
CVP monitoring (if urine output is inadequate)
Swan Gnaz catheter (if urine output remains inadequate despite 
of adequate CVP)
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is of atonic type. In this case the following steps need to be 
carried out: 
• The urinary bladder must be emptied.
• The uterine cavity must be explored for any retained pla-

cental bits.
• The vagina and cervix must be still inspected for pres-

ence of lacerations and tears (traumatic PPH is commonly 
present in association with atonic PPH).

• Repeat administration of uterotonics.
• Bimanual uterine massage.

Medical Management of Atonic Uterus

Administration of uterotonics

Uterotonic agents used for controlling PPH include oxytocin, 
ergot alkaloids and prostaglandins (table 10.6). 

Oxytocin
Oxytocin stimulates the upper segment of the myometrium 
to contract rhythmically. This causes constriction of spiral 
vessels which helps in reducing the blood fl ow through the 
uterus. Oxytocin is an effective fi rstline treatment for post-
partum hemorrhage. It is used in the dose of 10 international 
units (IU) intramuscularly, or 20–50 IU in 1 L of saline may 
be infused at a rate of 125 mL per hour. As much as 500 
mL can be infused over 10 minutes without complications. 
Intravenous route is favored over the intramuscular route, 
which is very painful. Oxytocin is also more stable, when 
exposed to heat and light in comparison to ergot preparations.

Ergot alkaloids
Methylergonovine (Methergin) and ergometrine are ergot 
alkaloids that cause generalized smooth muscle contrac-
tion. As a result, the upper and lower segments of the uterus 

contract tetanically and pass into a state of spasm without any 
relaxation in between. A typical dose of methylergonovine, 
0.2 mg administered intramuscularly, may be repeated as 
required at intervals of two to four hours. The total dose of 
ergometrine in 24 hours must not exceed 1000 micrograms. 
Since ergot alkaloid agents raise blood pressure, they are 
contraindicated in women with preclampsia or hypertension. 
Other adverse effects include nausea and vomiting. 

Syntometrine
Syntometrine is a combination of ergometrine 0.5 mg and 
oxytocin 5 IU. It is the agent of choice for prophylaxis in the 
third stage of labor. In comparison to oxytocin, syntometrine 
is associated with statistically signifi cant increase in the risk 
of sideeffects (especially vomiting) and a small, but statis-
tically signifi cant reduction in the rate of PPH. In case of 
atonic PPH, syntometrine one ampoule may be administered 
intramuscularly if it had not been previously given. Caution 
should be observed in hypertensive women. In these women, 
it is more suitable to use prostaglandins. 

Prostaglandin F2α 
Prostaglandins F2α enhance uterine contractility and cause 
vasoconstriction. The prostaglandin most commonly used for 
controlling PPH is 15-methyl prostaglandin F2α, or carbo-
prost (Hemabate). Carboprost is usually administered intra-
muscularly in a dose of 0.25 mg; this dose can be repeated 
every 15-90 minutes for a total dose of 2 mg or a maximum 
of eight doses. In severe cases of PPH, carboprost can also be 
administered intramyometrially. Carboprost has been proven 
to control hemorrhage in up to 87% of patients. While high 
dose carboprost (250 μg) has been found to be useful in con-
trolling PPH, low dose carboprost (125 μg) can also be used 
for the active management of third stage of labor. Carboprost 

Table 10.6: Various oxytocics used for controlling PPH

Drug Dosage  Side-effects Contraindications

Oxytocin 20 IU in 1 L of saline may be Water intoxication and nausea Nil
 infused intravenously at a rate at high dosage
 of 125 mL per hour
Methylergometrine 0.25 mg intramuscularly or Nausea, vomiting, hypertension, Hypertension, heart disease
(methargin) intravenously retained placenta, if given before
  placental separation, occurs
Carboprost
(15-methyl PGF2α) 250 μg given as intramuscular Diarrhea, vomiting, fl ushing, pyrexia, Signifi cant pulmonary, cardiac,
 injection every 15 minutes for hypertension, bronchoconstriction, etc. hepatic or renal disease
 a maximum of eight doses.
Misoprostol 600-1000 μg perectally or orally. Diarrhea, pyrexia (> 40°) Signifi cant pulmonary, cardiac,
 Dose and frequency has yet  hepatic or renal disease
 not been standardized
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should be used with caution in patients with asthma, hyper-
tension, hepatic or renal diseases. Side effects include nausea, 
vomiting, diarrhea, hypertension, headache, fl ushing, bron-
choconstriction and pyrexia. 

Misoprostol 
Misoprostol is another prostaglandin that increases uter-
ine tone and decreases postpartum bleeding. Misoprostol is 
effective in the treatment of postpartum hemorrhage, but side 
effects, such as diarrhea, fever, shivering, etc may limit its 
use. It can be administered sublingually, orally, vaginally and 
rectally. Doses range from 600 to 1,000 μg. The dose recom-
mended by FIGO is 1,000 μg to be administered per rectally. 
Although misoprostol is widely used in the treatment of post-
partum hemorrhage, it is presently not approved by the U.S. 
Food and Drug Administration (FDA) for this indication. 
Misoprostol, however, is safe, inexpensive and easily stor-
able. Therefore it has a high potential of usefulness in devel-
oping countries. 

Bimanual uterine massage
If the clinician fi nds the uterus to be soft upon bimanual 
examination, a bimanual uterine massage must be performed 
to contract the myometrial muscles. The maneuver involves 
the massage of the posterior aspect of the uterus with the 
abdominal hand and that of the anterior aspect of the uterus 
with the vaginal hand and comprises of the following steps 
(fi gure 10.4):
• One of the clinician’s hands is formed into a fi st and placed 

inside the vagina, with the back of the hand directed pos-
teriorly and knuckles in the anterior fornix so as to push 
against the body of the uterus (fi gure 10.4). 

• The other hand compresses the fundus from above through 
the abdominal wall. The fundus of the uterus must be 
immediately massaged, until uterus is well contracted.

• Uterus must be massaged every 15 minutes during the 
fi rst two hours. If this maneuver controls the bleeding, the 
clinician must maintain this compression for at least 30 
minutes. 

Uterine tamponade
This method aims at increasing intrauterine pressure in order 
to control uterine bleeding. However it carries the potential 
risk of infection and trauma. It may also conceal the bleeding 
and give a false sense of security. Uterine tamponade can be 
achieved in two ways:
• Intrauterine packing: Intrauterine packing using ribbon 

gauze soaked in povidine-iodine solution helps in stop-
ping bleeding. This is usually removed 24 hours later.

• Balloon tamponade: This can be achieved using a large 
bulb Foleys catheter, Sengstaken-Blakemore tube or an 
SOS Bakri tamponade balloon. A Foleys catheter with a 
balloon of 30 ml (which may be infl ated up to 100 ml) 
is quite effective in controlling postpartum bleeding. 
However, the shape of the balloon may not correspond to 
that of elongated uterine cavity. Despite of this, insertion 
of a Foley catheter is especially useful in cases where cer-
vical lacerations that have been repaired, but continue to 
bleed. When a Sengstaken Blakemore tube is used, it must 
be left infl ated for 24 hours and then defl ated. However, 
the Sengstaken Blakemore tube was originally designed to 
control bleeding from the esophageal varices and not that 
from the uterine cavity. The recently available SOS Bakri 
tamponade balloon (fi gure 10.5) has been specifi cally 

Fig. 10.4: Bimanual uterine compression Fig. 10.5: Bakri tamponade balloon
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designed to deal with PPH. The Bakri balloon catheter 
helps in temporary control of postpartum hemorrhage, 
potentially avoiding a hysterectomy. The balloon por-
tion of the catheter is inserted past the cervical canal and 
internal ostium into the uterine cavity under ultrasound 
guidance.

Surgical options for treatment of atonic uterus
If all the above described conservative measures fail to con-
trol PPH, laparotomy may be required to save the mother’s 
life. Surgical hemostasis must be initiated as soon as possible 
in order to save the patient’s life. Though there are different 
surgical options available, the surgical option of choice to 
be used in a particular patient depends upon the following 
factors: 
• Extent and cause of hemorrhage
• General condition of patient
• Desirability for future reproduction
• Experience and skill of the obstetrician in charge

Available Surgical Options
If the above described conservative and medical therapeutic 
options are unable to control the bleeding, the obstetrician 
may have to resort to surgery as the last therapeutic option. 
Application of aortal compression at the time of surgery must 
be considered. Various surgical options that can be used in a 
patient to control PPH are described below:
• Brace sutures of uterus: B lynch suture
• Uterine artery or utero-ovarian artery ligation
• Bilateral ligation of internal iliac (hypogastric arteries) 
• Hysterectomy
• Angiographic embolization
• Hysterectomy

Blood Supply to the Female Pelvis 
Discussion of the blood vessels supplying the pelvis and the 
uterus is important because the surgical methods for control-
ling PPH aim at controlling the blood supply to the uterus 
by ligation of some of these vessels. Blood supply to the 
pelvis and uterus are shown in fi gures 10.6 A and B respec-
tively. The blood supply to the pelvic structures is mainly 
by the common iliac vessels, which give rise to internal iliac 
and external iliac arteries. The internal iliac artery (formerly 
known as the hypogastric artery) has an anterior division 
and a posterior division. Anterior division gives rise to fi ve 
visceral branches and three parietal branches. The visceral 
branches are: Uterine; superior vesical; middle hemorrhoi-
dal; inferior hemorrhoidal and vaginal arteries, whereas the 
parietal branches are: Obturator artery, inferior gluteal and 
internal pudendal arteries. The posterior division on the 

Fig. 10.6B: Blood supply to the uterus

Fig. 10.6A: Anatomical view of pelvic blood vessels

other hand, gives rise to the following branches: Collateral 
branches to the pelvis, iliolumbar, lateral sacral and superior 
gluteal arteries. 
 The blood supply to the uterus is mainly via the uterine 
and ovarian vessels. The ovarian arteries are direct branches 
of the aorta beneath the renal arteries. The uterine artery is the 
branch of internal iliac vessel. Uterine artery assumes impor-
tant role at the time of pregnancy because it supplies mater-
nal circulation to the placenta during this time. The uterine 
artery passes inferiorly from its origin into the pelvic fascia. 
It runs medially in the base of broad ligament to reach the 
uterus. It then reaches the junction of the body and cervix of 
the uterus (internal os) by passing superiorly. While taking 
such a course, the uterine artery passes above the ureter at 
right angles. It then ascends along the lateral margin of the 
uterus within the broad ligament. It continues to move along 
the lower border of the fallopian tubes where it ends by 
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anastomosing with the ovarian artery which is a direct branch 
from the abdominal aorta. The uterine artery also gives off 
a small descending branch that supplies the cervix and the 
vagina. The uterine vein follows the uterine artery all along 
its course and ultimately drains into the internal iliac vein.
 Blood supply to anterior and posterior walls is provided 
by the arcuate arteries, which run circumferentially around 
the uterus. The arcuate arteries give rise to the radial arter-
ies which enter the endometrium. The ultimate branches 
of uterine artery which connect maternal circulation to the 
endometrium are the spiral and the basal arteries.

TYPES OF SURGICAL OPTIONS

B-Lynch Compression Sutures

Compression sutures can be considered as the best form of 
surgical approach for controlling PPH as it helps in preserv-
ing the anatomical integrity of the uterus. Uterine bracing 
suture, (the B-Lynch suture) has now become the preferred 
surgical technique to control PPH. This technique is safe, 
effective and helps in retaining future fertility. These brace 
like sutures control bleeding by causing hemostatic compres-
sion of the uterine fundus and lower uterine segment. In this 
method, anterior and posterior uterine walls are compressed 
with help of absorbable sutures, number 2 chromic or number 
0 plain or chromic catgut. These sutures are secured vertically 

around the anterior and posterior uterine walls giving appear-
ance of suspenders. The sutures are fi rst anchored in the ante-
rior aspect of lower uterine segment, passed over the uterine 
fundus, anchored in the posterior aspect of the lower uterine 
segment , then again brought back anteriorly passing over the 
fundus of the uterus. These sutures are fi nally anchored near 
the entrance point on the anterior aspect of the lower uterine 
segment (fi gure 10.7). Simultaneously, the uterus is also mas-
saged and manually compressed in order to reduce its size. 
This method has been found to be safe and effective and there 
have been reports of successful pregnancy following its use. 
Before using the B-Lynch suture, the following test must be 
performed to assess the effectiveness of these sutures:
 The uterus must be bimanually compressed followed by 
swabbing the vagina. If the bleeding is controlled temporar-
ily in this fashion, the B-Lynch sutures are likely to be effec-
tive. Uterine compression sutures have almost completely 
replaced uterine artery ligation, hypogastric artery ligation 
and postpartum hysterectomy for surgical treatment of atonic 
uterus.

Hypogastric Artery Ligation
The hypogastric artery (Internal iliac artery) is exposed by 
ligating and cutting the round ligament. The peritoneum over 
the pelvic sidewall, cephalad and parallel to the infundibu-
lopelvic ligament is incised. The common, internal, and exter-
nal iliac arteries must then be identifi ed clearly. The common 

Fig. 10.7: B-Lynch suture
Source: B-Lynch C, Coker A, Lawal AH, Abu J, Cowen MJ. The B-Lynch surgical technique for the control of massive postpartum hemor-
rhage: An alternative to hysterectomy? Five cases reported. Br J Obstet Gynaecol 1997; 104: 3: 372-5.
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internal iliac arteries. The areolar sheath over the internal 
iliac artery is incised longitudinally and a blunt-tipped, right-
angled clamp is gently placed around the hypogastric artery, 
2.5 to 3.0 cm distal to the bifurcation of the common iliac 
artery (fi gure 10.8). The surgeon must pass the tip of the 
clamp from lateral to medial side under the artery in order 
to prevent injuries to the underlying hypogastric vein. The 
Hypogastric artery is double-ligated with a nonabsorbable 
suture, with 1-0 silk, but not divided. The ligation is then 
performed on the contralateral side in the same manner. 
Internal iliac artery ligation is able to bring about 85% reduc-
tion in pulse pressure in the arteries distal to the area of liga-
tion. This helps in accomplishing hemostasis via simple clot 
formation. 

Uterine Artery Ligation
Since approximately 90% of the blood supply to the uterus is 
via the uterine artery, ligation of this vessel through the uter-
ine wall at the level of cervical isthmus above the bladder fl ap 
is likely to control the amount of bleeding. If despite of bilat-
eral ligation of uterine vessels, bleeding remains uncontrol-
lable, ligation of utero-ovarian anastamosis is done just below 
the ovarian ligament (fi gure 10.9). However, this method may 
not prove useful to control bleeding in case of placenta previa 
or rupture uterus. Bilateral ligation of the uterine vessels has 
not been observed to interfere with future reproduction. 

Uterine Artery Embolization
Nowadays a commonly used alternative to uterine artery or 
internal iliac artery ligation is angiographic arterial embol-
ization of the bleeding vessel with gelatine sponge. In this 
method gelatine foam or polyvinyl alcohol can be injected 

through the internal iliac vessels. This method has been found 
to be particularly useful in cases of retroperitoneal hemato-
mas where surgery may be diffi cult. Success rate of up to 
95% has been reported with this method. Though this method 
has been found to be generally safe, secondary amenorrhea 
has been reporded following this method due to necrosis of 
the uterline wall and obliteration of the cavity. 

UTERINE INVERSION

Uterine inversion is rare but may be sometimes present in the 
third stage of labor, occurring in 0.05% of deliveries. In this 
condition, the uterus is turned inside out, either partially or 
completely. The inverted uterus usually appears as a bluish-
gray mass protruding from the vagina. The practices of apply-
ing undue fundal pressure, undue cord traction and Crede’s 
expression of placenta have been thought to be the causative 
factors. Active management of the third stage of labor may 
reduce the incidence of uterine inversion. 

Diagnosis
Abdominal examination may show dimpling of the uterine 
fundus. Bimanual examination helps in confi rming the diag-
nosis. Often, the degree of shock is disproportionate to the 
amount of bleeding. 

Treatment
The mainstay of treatment is urgent manual replacement of 
the uterus, preferably under general anesthesia. The placenta 
often is still attached to the uterus and it should be left in 
place until after reduction. Every attempt should be made to 
replace the uterus quickly. Acute inversion can be managed 
with manual reposition (Johnson’s method) or hydrostatic 
replacement (O’Sullivan’s method). Tocolysis or general 
anesthesia is usually required to facilitate uterine reposition. 

Fig. 10.8: Detailed view of pelvic blood vessels at the time of 
internal artery ligation

The arrows point towards the likely areas of ligation

Fig. 10.9: Uterine artery ligation
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The Johnson method of manual reposition involves the fol-
lowing steps:
• The protruding fundus is grasped by the obstetrician with 

the help of palms of the hand in such a way that the fi ngers 
are directed toward the posterior fornix (fi gure 10.10A). 

• The uterus is returned to its original position by lifting 
it up through the pelvis and into the abdomen (fi gure 
10.10B). The part of the uterus that has inverted last must 
be replaced fi rst. While the uterus is returned back, coun-
ter support must be applied with the hand placed over the 
abdomen.

• Once the uterus is reverted, uterotonic agents should be 
given to promote uterine tone and to prevent recurrence. 
Additionally after the replacement, the hand should 
remain inside the uterine cavity until the uterotonic agents 
have taken their effect (fi gure 10.10C) 

THE PLACENTA HAS YET NOT DELIVERED 

Nonadherent Placenta

The mean time from delivery until placental expulsion is 
eight to nine minutes. Longer intervals are associated with an 
increased risk of postpartum hemorrhage, with rates doubling 
after 10 minutes. The following steps can be taken to facili-
tate the placental delivery:
• A maternal uterine massage must be performed to expel 

any clots.
• The dose of oxytocics can be repeated, for e.g. Syntocinon 

10 IU intravenous or 10 IU intramuscular. Ergometrine/
syntometrine must be avoided for retained placenta 
because they may cause tonic uterine contraction, which 
may delay expulsion. 

• The urinary bladder must be emptied by catheterizing if, if 
it has previously not been done. 

• Controlled cord traction must be repeated to deliver the 
placenta.

• If possible a portable ultrasound scan must be done to see 
if the placenta is still in the upper segment or whether it 
has separated and is in the lower segment of the uterus. 

• If the placenta appears to be in trapped in the lower uter-
ine segment, a vaginal examination must be performed to 
remove the placenta and other clots.

• Injection of the umbilical vein with 20 mL solution of 
0.9% saline and 20 units of oxytocin signifi cantly helps in 
reducing the need for manual removal of the placenta in 
comparison with injection of saline alone.

• If the placenta does not deliver even within thirty minutes 
of the delivery of the baby, the patient must be taken to 
the OT for manual exploration of placenta under general 

Fig. 10.10A: Grasping the protruding fundus

Fig. 10.10B: Gentle repositioning of the uterus

Fig. 10.10C: The clinician’s hand must remain inside the uterine 
cavity, until the uterus has contracted

anesthesia. Further clinical management depends on 
whether or not a distinct cleavage plane between the pla-
centa and the uterine wall can be located or not. If a distinct 
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cleavage plane between the placenta and the uterine wall 
can be located, management options include manual 
removal of the placenta, using appropriate analgesia. 

Manual removal of placenta (fi gure 10.11)
The procedure must be performed under adequate anesthesia 
after taking adequate aseptic precautions. The patient must be 
placed in lithotomy position and bladder must be catherized. 
 Abdomen should be stabilized with one hand placed over 
the abdomen, while the other hand, smeared with antibiot-
ics is introduced inside the vagina in a cone-shaped manner. 
It is then passed into the uterine cavity along the umbilical 
cord. As the placental margin is reached, the ulnar border of 
the hand is used to gradually separate the placenta from the 
uterine wall. The placental tissue is gradually separated by 
using the sideways slicing movements of the fi ngers. Once 
the placenta has separated, it can be grasped with the entire 
hand and gradually taken out. The abdominal hand helps in 
stabilizing the fundus and helps in guiding the movements 
of the fi ngers inside the uterine cavity until the placenta has 
completely separated.

Adherent Placenta
If a distinct cleavage plane between the placenta and the uter-
ine wall cannot be located and if the tissue plane between the 
uterine wall and placenta cannot be developed through blunt 
dissection with the edge of the gloved hand, diagnosis of 
invasive placenta should be considered.
 Invasive placenta can be a life threatening condition. The 
incidence has increased from 0.003% to 0.04% of deliveries 
since 1950s; this increase is likely as a result of the increase 
in cesarean section rates. Adherent placenta can be classifi ed 
into three: Placenta accreta, Placenta increta and Placenta per-

creta. Table 10.7 describes these different types of placentas 
based on their depth of myometrial invasion. 
 In placenta accreta, the abnormally fi rm attachment of the 
placenta to the uterine wall prevents the placenta from sepa-
rating normally after delivery. The retained placenta interferes 
with uterine contraction that is necessary to control bleeding 
after delivery, thereby resulting in PPH. Several risk factors 
for placenta accreta have been identifi ed. Among these, the 
most important one appears to be placenta previa (chapter 4). 
In patients with placenta previa the incidence of placenta 
accreta appears to correlate with the number of previous 
cesarean sections. Maternal age greater than 35 and placental 
location overlying the previous uterine scar also increases the 
risk of accreta. Other reported risk factors include multiple 
previous pregnancies, previous uterine surgery and previous 
D&C. In a patient with a previous cesarean section and a pla-
centa previa, the risk of placenta accreta is dependent upon 
the number of previous cesarean sections as follows: 
• Woman with previous one cesarean section has 14% risk 

of placenta accreta.
• Woman with previous two cesarean sections has a 24% 

risk of placenta accreta.
• Woman with previous three cesarean sections has 44% 

risk of placenta accreta.

Management of an Adherent Placenta

Conservative management

• In case of densely adherent placenta, the clinician must 
not try to remove any nonadherent portions of the placenta

• The cord can be trimmed
• The patient’s vital signs and amount of bleeding should be 

closely observed.
• Antibiotics should be administered.
• In the woman who is stable, hysterectomy may be avoided 

by the use of methotrexate

Surgical management
If the bleeding remains uncontrolled despite of using con-
servative management, the following surgical options can be 
used:

Fig. 10.11: Manual removal of the placenta

Table 10.7: Types of adherent placentas

Classifi cation Description

Placenta accreta Placenta adheres to the myometrium
Placenta increta Placenta invades the myometrium
Placenta percreta Placenta penetrates the myometrium to or 

beyond the serosa



Chapter 10 � Postpartum Hemorrhage

181

10

� Uterine artery embolization, 
� Low and high bilateral uterine vessel ligation.
� Ligation of internal iliac arteries
� If the above mentioned surgical options are unable to con-

trol the hemorrhage, hysterectomy is the only choice left 
to save the woman’s life. 

SECONDARY POSTPARTUM HEMORRHAGE

The most common cause for secondary postpartum hemor-
rhage is retained tissue fragments inside the uterine cavity. 
Treatment of secondary postpartum hemorrhage is shown in 
fl ow chart 10.2 and involves the following:
• Stabilization of the patient, blood may be transfused if 

required.
• Administration of antibiotics.
• Ultrasound examination for detection of remnant bits of 

placenta inside the uterine cavity.
• Removal of placental remnants.
• Curettage of the uterus, preferably under general 

anesthesia.

 Complications
PPH is one of the important causes of maternal morbidity and 
mortality. Some of the complications related to PPH include 
the following:
• Blood loss resulting in Shock, DIC, septicemia and death
• Renal Failure

• Puerperal sepsis
• Lactation failure
• Blood transfusion reaction
• Thromboembolism
• Sheehan’s syndrome
• Hypovolemic shock
• Puerperal shock
• Multiple organ failure associated with circulatory collapse 

and decreased organ perfusion 
• Need for emergency surgical intervention including hys-

terectomy and loss of childbearing potential.

 Important Questions and Answers
Q.1. What could have been the likely cause of shock in the 
above mentioned case study?

Ans. The above case scenario is suggestive of postpartum 
hemorrhage. Since uterus was well contracted at the time of 
shifting the patient to the postpartum ward, atonic uterus as a 
cause of PPH can be ruled out. The history of delivery a large 
sized baby (weight ≥ 4 kg) points towards an increased likeli-
hood of trauma to the vagina and cervix. Small cervical or 
vaginal lacerations can also be associated with slight vaginal 
bleeding. Such traumatic injuries, if left unattended can result 
in signifi cant amount of blood loss over a period of time. 
Q.2. What should be the further line of management in this 
case?

Ans. The fi rst priority should be towards the maternal resus-
citation. While resuscitating the patients (steps have already 
been described in the text), a per abdominal examination 
should be simultaneously performed to check the uterine 
tonicity. If the uterus is found to be well contracted, arrange-
ments for a proper vaginal inspection and examination should 
be made as soon as possible. The vagina and cervix, both 
should be thoroughly inspected. Any tear, injury or lacera-
tion in the genital tract should be appropriately handled and 
repaired.
Q.3. What are contraindications for the use of methargin?

Ans. Contraindications for the use of methargin include the 
following:
• Patients with preeclampsia/eclampsia: In these patients 

use of methargin can result in an excessive increase in 
blood pressure.

• Rh-negative mother: In these patients, use of methargin 
can be associated with a feto-maternal microtransfu-
sions resulting in increased chances of Rh negative 
isoimmunmization.

• Maternal organic heart disease: Sudden squeezing of blood 
from the uterine circulation due to the use of methargin 

Flow chart 10.2: Treatment of secondary PPH
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can cause overloading of the heart thereby precipitating 
heart failure.

• Suspected or confi rmed multifetal geatation: Routine use 
of methargin at the delivery of the anterior shoulder of the 
fi rst twin must be withheld as this can lead to inadvertent 
trapping of the second twin inside the uterine cavity. 

Q.4. What steps should be taken to prevent the occurrence 
of atonic PPH in cases of preeclampsia?
Ans. In cases of preeclampsia, routine use of methargin 
(0.2 mg) at the time of delivery of the anterior shoulder of 
the baby must be withheld due to the danger of sudden rise 
in blood pressure. However in these cases other oxytocic 
drugs including oxytocin, misoprostol and carboprost can 
be administered in doses described previously in the chapter. 
Also, bimanual uterine massage is useful in maintaining uter-
ine tonicity in these patients.
Q.5. What are the advantages and disadvantages of the use 
of active management of labor as a routine?
Ans. Active management of third stage of labor is associated 
with clinically signifi cant reduction in amount of estimated 
postpartum blood loss, improvement in postpartum hemo-
globin levels and reduction in requirement for blood transfu-
sion. However, active management of labor is also associated 
with some disadvantages including an increased incidence 
of nausea, vomiting, headache, postpartum hypertension, 
retained placenta and secondary PPH.
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 Case Study
28-year-old G4 P3 L3 patient with three live babies, who is 34 
weeks pregnant, presented for a regular antenatal check-up. 
She has no particular problems and has been experiencing 
normal fetal movements. The symphysis-fundal (S-F) height 
had not shown any increase over the past three antenatal 
visits. The estimated fetal weight taken at the time of last 
antenatal visit had fallen below the 10th centile of the aver-
age for that particular gestational age. The patient is a farm 
laborer and she smokes. 

 Introduction
A diagnosis of FGR (fetal growth restriction) was estab-
lished in this case as the fetal weight (estimated on ultrasound 
examination) was found to be below the 10th percentile of the 
average for that particular gestational age.

Defi nition
FGR or fetal growth restriction refers to low birth-weight 
infants whose birth weight is below the 10th percentile of the 
average for the particular gestational age. Previously the term 
fetal growth retardation was used. However this term has now 
been discarded because it implies abnormal mental function-
ing. The fetal weight is estimated using ultrasound parame-
ters like biparietal diameter (BPD), head circumference (HC), 
abdominal circumference (AC), femur length (FL) etc. These 
parameters would be described in details later in this chap-
ter. Some clinicians consider growth restriction when the fetal 
abdominal circumference or the ratio of HC/AC or Fl/AC is 
below the 10th percentile (or 2.5 standard deviation below the 
mean) of the average for that particular gestational age.
 Even if the infant’s birth weight is less than 10th percen-
tile, he/she may not be pathologically growth restricted. The 
small size of the infant could be related to normal biological 
factors. These infants are simply termed as small for gesta-
tional age. However, if the growth restriction is due to some 
pathological process (either intrinsic or extrinsic), it can be 
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associated with signifi cant neonatal mortality and morbid-
ity. Intrinsic FGR usually occurs due to some fetal problem 
like fetal infections or chromosomal abnormalities. On the 
other hand, extrinsic FGR is due to placental conditions or 
maternal disease. The pathologically growth restricted fetus 
(PFGR) is unable to reach its genetically determined poten-
tial size, which is detrimental to its health. On the other 
hand, small for gestational age (SGA) fetus is defi ned as one 
which has failed to achieve a specifi c weight or biometric 
size in accordance with the gestational age. Not all fetuses 
which are SGA have PFGR and not all fetuses which have 
PFGR are SGA. The difference between the small for ges-
tational age infants and infants with pathological growth 
restriction (PFGR) is described in table 11.1. Pathologically 
growth restricted infants can be of two types i.e., symmet-
ric intrauterine growth retarded and asymmetric intrauter-
ine growth retarded, depending on the stage of fetal growth 
(table 11.2) at which the pathological insult occurred. If the 
pathological insult occurs at stage 1 of fetal growth, the proc-
ess of cellular hyperplasia is mainly affected. This results in 
symmetrically growth restricted infants. If the patho logical 
insult occurs at stage 3 of fetal growth, cellular hypertrophy 
is mainly affected. This results in asymmetrically affected 
growth restricted infants. The other differences between sym-
metric IUGR and asymmetric IUGR infants are enumerated 
in table 11.3.

 History
History taking is of prime importance in cases of IUGR in 
order to elicit the exact cause of IUGR. Maternal and fetal 
risk factors (table 11.4) are associated with intrauterine 
growth restriction. It is important to elicit each of these fac-
tors while taking history. Proper history taking in cases of 
IUGR is of extreme importance as usually a cause for IUGR 
can be found.
 The following points need to be asked in the history:
• History of maternal malnutrition, chronic illness, drug 

abuse, bleeding, etc.
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Table 11.1: Difference between the small for gestational age infants and infants with pathological growth restriction (PFGR)

Characteristics Small for gestational age infants (normal) Infants with pathological growth restriction (PFGR)

Birth weight Less than 10% of the average weight. Less than 10% of the average weight, but may also be less than
 Birth weight is usually less than 2.5 Kg. 25%. Birth weight is usually less than 2.5 Kg, but may be larger.
Ponderal index Normal Low
Amount of Normal  Reduced
subcutaneous fat
Neonatal course Usually uneventful May develop complications like hypoglycemia, hypocalcemia,
  hyperviscosity, hyperbilirubinemia, necrotizing enterocolitis etc.
RBC count Normal RBC count Elevated number of nucleated RBC’s.
Platelet count Normal Thrombocytopenia is usually present.
Investigations  Fetal biometric tests which help in measuring Fetal biophysical tests, which help in assessing fetal wellbeing
 fetal size and gestational age are usually are usually abnormal. Doppler waveform analysis of umbilical
 abnormal. Results of Doppler waveform and uterine arteries may be associated with reduced diastolic
 analysis are within normal limits fl ow; absent or sometimes even reversed fl ow.

Table 11.2: Stages of fetal growth

Stage of Growth Weeks of gestation
fetal growth characteristics 

Stage 1  Cell hyperplasia 4–20 weeks of gestation
Stage 2 Cellular hyperplasia 20–28 weeks of gestation

Stage 3 Cellular hypertrophy 28–40 weeks of gestation

• Past history of giving birth to IUGR fetuses.
• Low maternal weight gain during the antenatal visits.
 Accurate estimation of the gestational age is the fi rst 
prerequisite before making a diagnosis of IUGR. Therefore 
accurate estimation of last menstrual periods need to be done 
at the time of taking history. 

RISK FACTORS

Maternal factors
• Constitutionally small mothers: Constitutionally small 

sized mothers may give birth to small sized babies.
• Low maternal weight, especially a low body mass index 

resulting from undernutrition: A detailed nutritonal history 
history must be elicited.

• Tobacco smoking: Poor placental function is uncommon 
in a healthy woman who does not smoke. 

• Excessive alcohol intake. 
• Strenuous physical work. 
• Poor socioeconomic conditions. 
• Preeclampsia and chronic hypertension. 
• Poor maternal weight gain is of very little value in diag-

nosing intrauterine growth restriction. 
• Maternal anemia, especially sickle cell anemia.

Fetal factors 
• Multiple pregnancy. 
• Chromosomal abnormalities, e.g. trisomy 21. 
• Severe congenital malformations. 
• Chronic intrauterine infection, e.g. congenital syphilis, 

TORCH infections (especially rubella and CMV), viral, 
bacterial, protozoal and spirochetal infection. CMV infec-
tion causes cytolysis thereby resulting in loss of cells, 
where as rubella results in vascular insuffi ciency by caus-
ing endothelial damage. Hepatitis A and B are associated 
with preterm delivery, whereas listeriosis, tuberculosis 
and syphilis can cause fetal growth restriction.

Placental factors 
Poor placental function (placental insuffi ciency or inade-
quacy) is usually due to a maternal problem such as preec-
lampsia. In preeclampsia reduced blood fl ow is caused by 
insuffi cient trophoblastic invasion of the spiral arteries in the 
placental bed. In case of normal pregnancy, the trophoblas-
tic invasion of the spiral arteries extends beyond the decidual 
layer into the myometrium. However, in case of preeclamp-
sia the trophoblastic invasion is limited to the decidual layer. 
These changes result in increased vascular resistance and 
reduced placental blood fl ow. Placental abnormalities includ-
ing chorioangioma, circumvallate placenta, marginal or vela-
mentous cord insertion, placenta previa, placenta abruption 
etc may also be sometimes responsible.

 General Physical Examination
There may be no specifi c fi ndings on general physical exami-
nation. The women may be constitutionally small and may 
have a low body mass index. She may be showing signs of 
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Table 11.3: Difference between symmetric IUGR and asymmetric IUGR

Symmetric IUGR Asymmetric IUGR

Growth is affected before 16 weeks of gestation Fetal growth is affected later in gestation
Fetus is proportionately small Fetus is disproportionately small
Cell hyperplasia is affected Cellular hypertrophy is mainly affected
Causes of symmetric IUGR mainly include congenital abnormalities, Causes of asymmetric IUGR include hypertension, anemia,
chromosomal aberrations, intrauterine infections etc. heart disease, accidental hemorrhage, etc.
Pathological process is intrinsic to the fetus Pathological process is extrinsic to the fetus
Such neonates are small in all parameters Head circumference is not as much affected as is abdominal
  circumference
Catchup growth occurs poorly after birth Catchup growth occurs reasonably well after birth
Neonatal prognosis is usually poor Neonatal prognosis is usually good
Ponderal index is normal Ponderal index is low
HC/AC and FL/AC ratios are normal. In normal pregnancies FL/AC These ratios are elevated. Head circumference and femur length
is 22 for all gestational ages from 21 weeks onwards. Also HC/AC remains unaffected, whereas abdominal circuference is reduced.
at less than 32 weeks of normal gestation is more than one; As a result HC/AC and FL/AC are elevated.
between 32–34 weeks of gestation is 1; at more than 34 weeks
of gestation is less than one
Also termed as type II (low profi le IUGR) Also termed as type I (late fl attening IUGR)
Less common: Usually responsible for 20% cases of IUGR More common: Usually responsible for 80% cases of IUGR.

Table 11.4: Risk factors for the development of IUGR 

Maternal factors Fetal factors

Constitutionally small mothers Multiple pregnancy
Maternal undernutrition
Tobacco smoking, excessive alcohol intake, drug abuse during Congenital malformations (congenital heart disease,
pregnancy, etc. renal agenesis, etc).
Chronic placental insuffi ciency due to preeclampsia, chronic hypertension, Chromosomal abnormalities (trisomy 21, 13, 18,
renal disease, connective tissue disorders, gestational diabetes, etc. 16, etc).
Maternal consumption of drugs including hydantoin, coumarin, etc.
Maternal hypoxia (pulmonary diseases, cyanotic congenital heart Intrauterine fetal infections (rubella, CMV, herpes,
disease, etc). toxoplasmosis, tuberculosis, syphilis, etc).
Endocrine disorders (e.g. diabetic nephropathy, hyperthyroidism,
addison’s disease).

poor nutritional status such as anemia, chronic malnutrition 
etc.

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION
The approximate size of the fetus can be estimated on abdom-
inal examination. Palpation of fetal head gives an estimation 
of fetal size and maturity. The diagnostic accuracy of abdomi-
nal palpation in predicting IUGR is limited. Thus abdomi-
nal palpation itself should not be used for diagnosing IUGR. 
Instead, it should be used in combination with ultrasound 
parameters for diagnosing IUGR.

Estimation of symphysis-fundal height
Symphysis-fundal height (SFH) is measured in centimeters 
from the upper edge of the symphysis pubis to the top of the 
fundus of the uterus. If the uterus is deviated towards one 
side, it should be stabilized in the middle using one hand, 
before taking measurement. While taking the measurement, 
the readings of the measurement tape should be facing the 
patient’s abdomen and not the examiner in order to prevent 
the measurement bias. After 24 weeks of gestation, symphy-
sis-fundal height corresponds to the period of gestation. A lag 
of four cm or more is suggestive of fetal growth restriction. 
Ideally the S-F height in centimeters should be plotted against 
the gestational age on the S-F growth curve (fi gure 11.1). A 
customized fundal height chart which is adjusted for various 
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Fig. 11.1: The symphysis-fundus growth curves

maternal variables including, height, weight, parity, ethnicity 
etc, helps in improving the accuracy of SFH in predicting a 
SGA fetus. These charts may not be useful after 36 weeks of 
gestation. Due to the descent of the presenting part into the 
pelvis from 36 weeks of gestation onwards, measurement of 
the S-F height would no longer be accurate. At this time, even 
a reduction in the S-F height may be observed.
 The symphysis-fundus growth curve compares the S-F 
height with the period of gestation. The growth curve should 
preferably form part of the antenatal card. The middle line 
of the growth curve represents the 50th centile, whereas the 
upper and lower lines represent the 90th and 10th centiles, 
respectively. If intrauterine growth is normal, the S-F height 
will fall between the 10th and 90th centiles. If intrauterine 
growth restriction is present, the S-F height and the expected 
baby’s weight would fall below the 10th centile. Growth 
restriction is also suggested when three successive measure-
ments of fetal weight “plateau” at approximately the same 
level, without necessarily crossing below the 10th centile. 
Growth restriction is considered as severe when the discrep-
ancy between the actual duration of pregnancy and that sug-
gested by plotting S-F height is four weeks or more. 
 If the baby’s weight falls above the 90th centile, it points 
towards a macroscomic baby (see chapter 14). 
 Like abdominal palpation, measurement of symphysis 
fundal height is also associated with limited diagnostic accu-
racy in predicting a baby which would be affected by IUGR. 

Measurement of SFH is associated with low rates of sensitiv-
ity, high false positive rates and signifi cant intra- and inter-
observer variation. 

 Management
Management comprising of investigations and definitive 
obstetric management is discussed below.

 Investigations
A distinction needs to be made between the biometric tests 
(which help in measuring fetal size and gestational age) 
and biophysical tests (which help in assessing fetal wellbe-
ing). Biophysical tests are not important in measuring fetal 
growth but provide an important measure of fetal wellbeing. 
According to the RCOG (2002), the fetal abdominal circum-
ference (AC) and expected fetal weight are most accurate 
parameters for predicting IUGR. Measurement of growth 
velocity using various ultrasound parameters is also useful 
in predicting FGR. For measurement of growth velocity, the 
interval between two individual scans must be about 3 to 4 
weeks. Ratio measurements (HC/AC or FL/AC) are poorer 
than both AC and EBW in predicting FGR. Various biometric 
and biophysical investigations for diagnosing IUGR are listed 
in table 11.5. Each of these investigations would be described 
below in details.
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Ultrasound Biometry

Estimation of gestational age can be accurately done using 
ultrasound biometry. Besides the accurate dating of fetal ges-
tation, ultrasound examination is also important for exclud-
ing serious congenital abnormalities in the fetus, estimating 
the amount of liquor and for ruling out multifetal gestation. 
The various ultrasound measurements and parameters which 
help in accurately predicting the gestational age are described 
below. Out of all these parameters, AC is considered to be the 
most accurate in predicting fetal growth restriction.

Crown rump length
CRL is an ultrasonic measurement which is made earliest 
in pregnancy, when the gestational age is between 7 and 13 
weeks (fi gures 11.2A and B). The measurement of the crown-
rump length of the fetus gives most accurate measurement of 
the gestational age. Early in pregnancy, the accuracy of deter-
mining gestational age though CRL measurement is within ± 
4 days, but later in pregnancy due to different growth rates 
of the fetus, the accuracy of determining gestational age with 
help of ultrasound is less. In that situation, other parameters 
can be used in addition to CRL. The graphical measurement 
of CRL according to the gestational age is shown in fi gure 
11.2C. The upper and lower curves respectively represent the 
95th and 5th percentiles for the CRL measurement according 
to the gestational age.

Biparietal diameter
Biparietal diameter is the distance between the two sides of 
the head. Biparietal diameter can be measured at the level of 
the plane defi ned by the frontal horns of the lateral ventricles 
and the cavum septum pellucidium anteriorly, fl ax cerebri in 
the midline, the thalami symmetrically positioned on either 
side of the falx in the center and occipital horns of the lat-
eral ventricles, sylvian fi ssure, cisterna magna and the insula 
posteriorly (fi gures 11.3A and B). Septum pellucidum can be 
visualized at one third the frontooccipital distance. The meas-
urement of biparietal diameter is taken from outer table of the 
proximal skull to the inner table of the distal skull with the 
septum cavum perpendicular to the ultrasound beam.

Table 11.5: Investigations for diagnosing IUGR

Biometric tests Biophysical tests

Ultrasound biometry Non-stress test
Ultrasound estimated Biophysical profi le,
fetal weight amniotic fl uid volume
 – Ultrasound Doppler fl ow velocimetry
 – Fetal cardiotocography

Fig. 11.2A: Ultrasound measurement of CRL

Fig. 11.2B: Method of measuring CRL

Fig. 11.2C: Graphical representation of CRL  measurement
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Fig. 11.3A: Ultrasound measurement of BPD

T: Thalamus; F: Falx; CSP: Cavum  septum pellucidum; CP: Choroid plexus

Fig. 11.3B: Method of  measuring BPD  

Fig. 11.3C: Graphical representation of BPD measurement

 BPD is usually measured after 13 weeks of pregnancy 
for dating of pregnancy. It increases from about 2.4 cm at 13 
weeks to about 9.5 cm at term. Different babies of the same 
weight can have different head size, therefore dating in the 
later part of pregnancy is generally considered unreliable. 
The graphical measurement of BPD according to the ges-
tational age is shown in fi gure 11.3C. The upper and lower 
curves represent the 95th and 5th percentiles for the BPD 
measurement according to the gestational age. An obstetri-
cian maintaining such a chart is able to effi ciently monitor the 
fetal growth. The BPD remains the standard against which 
other parameters of gestational age assessment are compared. 
At 20 weeks of gestation, accuracy of BPD is within 1 week.
 The BPD can be smaller (and sometimes much smaller 
than is expected) in fetuses with fl atter heads. If the head 
really looks fl at on the scan, the corrected BPD (in which the 
head area or circumference has been taken into consideration) 
is used. If the value of corrected BPD is within the normal 
range, then most likely the discrepancy is due to a fl at head. 
The obstetrician must monitor the growth of the fetal head 
with the head circumference from then onwards. The cephalic 
index will also be useful.

Corrected BPD
Corrected BPD can be calculated using the following formula:
 Corrected BPD = (BPD × OFD/1.265)1/2

 where OFD = Occipitofrontal diameter.
 The shape of fetal head can also be obtained by calculat-
ing the CI (cephalic index)

 Corrected BPD = (BPD × OFD/1.265)1/2

   BPD (outer to inner)
 CI (%) =  × 100
   OFD (outer to outer)

 Cephalic index of less than 74% represents dolichoceph-
aly (longheaded, whereas that greater than 83% represents 
brachycephaly (shortheaded).
 Occipitofrontal diameter is measured in the same plane as 
the BPD. However instead of taking measurement from outer 
table to inner table, the measurement is taken from outer table 
of proximal skull to outer table of the distal skull.

Abdominal circumference
Abdominal circumference is a measure of fetal abdomi-
nal girth. The abdominal circumference is measured in 
an axial plane at the level of the stomach and the bifurca-
tion of the main portal vein into the right and left branches 
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(fi gures 11.4A and B). While measuring the abdominal cir-
cumference, the radiologist must be careful about keeping the 
section as round as possible and not letting it get deformed by 
the pressure from the probe. Figure 11.4C shows the graphi-
cal representation of abdominal circumference measurement 
in relation to the gestational age. If the AC measurement falls 
below the 5th percentile on the graph, a diagnosis of fetal 
growth restriction is made. 

 Transverse cerebellar diameter
Another parameter which is gaining increasing importance in 
measurement of gestational age is the transverse cerebellar 
diameter (TCD). This diameter refers to the widest diameter 
of the cerebellum and is the distance between the outer bor-
ders of the two cerebellar hemispheres (fi gures 11.5A to C). 
The major advantage of measuring cerebellar diameter is that 
this parameter allows for the estimation of gestational age that 

is independent of the shape of the fetal head, through out the 
pregnancy. Conditions which may alter the shape of the fetal 
skull and affect the biparietal diameter include conditions like 
breech presentation, oligohydramnios, multiple gestation and 
uterine anomalies. Since the posterior fossa is not affected by 
these pressure effects, cerebellar diameter can be considered 
as a more accurate refl ection of gestational age than biparietal 
diameter in such cases. Determination of TCD also helps in 
the evaluation of anomalous development of the central nerv-
ous system. It has been shown to be an accurate predictor of 
gestational age, even in the third trimester of pregnancy. 

Grading of cerebellar appearance on ultrasound
The ultrasound appearance of the cerebellum seems to change 
progressively from an “eyeglass” (grade I), to a “dumbbell” 
(grade II) and fi nally to a “fan” shape (grade III) with advanc-
ing gestation. Figure 11.5A shows grade I cerebellar appear-
ance whereas fi gure 11.5B shows grade III cerebellar appear-
ance. A gradual change in ultrasound appearance of the fetal 
cerebellum is seen with advancing gestation (fi gure 11.5C).

  Femur length
Femur length is the length of femoral diaphysis, the longest 
bone in the body and represents the longitudinal growth of the 
fetus. It is measured from the origin of the shaft to the distal 
end of the shaft, i.e. from greater trochanter to the lateral fem-
oral condyle (fi gures 11.6A and B). The femoral diaphysis 

Fig. 11.4A:Ultrasound measurement of abdominal circumference

 Fig. 11.4B: Method of measuring abdominal  circumference

Fig. 11.4C: Graphical representation of abdominal circumference 
measurement
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Fig. 11.5A: Grade I appearance of cerebellum

Fig. 11.5B: Grade III appearance of the cerebellum

Fig. 11.5C: Measurement of transverse cerebellar diameter

should be horizontal showing a homogeneous echogenicity. 
The femoral head and distal femoral epiphysis present after 
32 weeks are not included in the measurements. Its usefulness 
is similar to the BPD. It increases from about 1.5 cm at 14 
weeks to about 7.8 cm at term (fi gure 11.6C). Besides telling 

Fig. 11.6A: Ultrasound measurement of  femur  length

Fig. 11.6B: Method of measuring  femur  length

Fig. 11.6C: Graphical measurement of femur length
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about the longitudinal growth of the fetus, measuring the FL 
also helps in excluding dwarfi sm in the fetus. The ultrasound 
ratio of AC/FL is an important measure of IUGR. The use of 
FL in dating is similar to the BPD and is not superior unless 
a good plane for the BPD cannot be obtained or that the head 
has an abnormal shape. 

Prediction of Gestational Age (Table 11.6)
Measurement of single ultrasound parameter for determina-
tion of gestational age is unreliable after 30 weeks of ges-
tation. The best time to determine gestational period based 
on a single ultrasound parameter is between 18–24 weeks of 
gestation. If both BPD and LMP are available, BPD should 
be used to predict term. Crown-rump length of 15–60 mm 
(corresponding to gestational period varying from 8–12.5 
weeks) is found to have the greatest accuracy in determin-
ing the period of gestation in the fi rst trimester, but then BPD 
(at least 21 mm) is found to be more precise after this period 
of gestation, i.e. in the second trimester. The corrected BPD 
(either area corrected or circumference corrected) and the HC 
are equally accurate and both are more accurate than is the 
BPD. This could be due to the fact that the fi rst two predictors 
(corrected BPD and the HC) take head shape into account, 
whereas BPD does not.
   ln the early third trimester, no significant difference 
in accuracy is seen among corrected BPD, HC and FL. All 
predictors have been found to be imprecise late in the third 
trimester, so gestational age assigned on the basis of a sono-
graphic measurement made during this stage of pregnancy 
is not reliable. Femoral length is to be measured routinely in 
an obstetric ultrasound after 14 weeks. If a skeletal deform-
ity is suspected, the tibial or fi bular length can also be taken. 
Combining more than one ultrasonic measurement is not seen 
to improve dating accuracy. Recently numerous new param-
eters like kidney length, scapula length, cerebellar diameter, 
etc are being researched in order to accurately determine the 
period of gestation. 
 The accuracy of each predictor of gestational age has 
been found to worsen progressively as the pregnancy pro-
ceeds. If the previous sonogram is available, the age must be 
calculated from the earliest sonogram available.

Head circumference/abdominal circumference ratio 
(HC/AC ratio)

The use of this ratio in diagnosis of IUGR in based on the 
idea that the head circumference is usually preserved in 
asymmetric PFGR babies, whereas the abdominal circumfer-
ence is reduced. Normally HC/AC is usually more than one 
till 32 weeks; one between 32–36 weeks gestation and less 
than one after 36 weeks. Pathological growth restriction is 
diagnosed when HC/AC ratio is above the 95th percentile for 
the gestational age.

Femoral length/abdominal circumference (FL/AC ratio)
The normal value of this ratio remains 22 ± 2, irrespective of 
the period of gestation. IUGR can be suspected if the ratio is 
more than 24. 

Transverse cerebellar diameter/abdominal 
circumference (TCD/AC ratio)

Similar to head circumference and femur length, the trans-
verse cerebellar diameter is supposed to remain unaffected in 
the IUGR fetuses. If this happens, the TCD/AC ratio would 
be expected to increase in cases with asymmetric IUGR. The 
normal TCD/AC ratio is 0.137 ± 0.012. However the present 
evidence regarding the effect of fetal growth restriction on 
the TCD has presented with confl icting results. While some 
investigators have shown that TCD remains unaffected in 
IUGR fetuses, other studies have indicated that in case of 
intrauterine growth retardation, cerebellar size is reduced in 
proportion to the severity of the disease. Therefore, presently 
the measurement of TCD and/or the TCD/AC ratio (trans-
verse cerebellar diameter by abdominal circumference) does 
not provide reliable information as to whether or not fetuses 
are growth-restricted.

Fetal ponderal index
Fetal ponderal index is another ultrasound measured fetal 
index which is used for diagnosing IUGR. Fetal ponderal 
index (FPI) is calculated with help of the formula as described 
below:

  Estimated fetal weight FPI = 
  Femur length3

Ultrasound Estimated Fetal Weight 

Some of the commonly used formulas for estimating fetal 
weight using various ultrasound parameters are described in 
table 11.7. In clinical practice, estimation of fetal weight is 
usually based on Hadlock’s formula.

Table 11.6: Prediction of fetal gestational age using ultrasound
biometric parameters

 Period of gestation Ultrasound parameter to be used

8 weeks to 12 weeks Crown-rump length measurement
Second trimester Corrected BPD
Third trimester corrected BPD, HC, FL or TCD
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venosus) provide valuable information for the clinicians con-
cerning the optimal time of delivery. The various types of 
indices which provide information regarding the amount of 
blood fl ow in various vessels are described in table 11.9 and 
fi gure 11.7.

Changes occurring in various Doppler velocity 
waveforms in IUGR fetuses (fl ow chart 11.2)

Umbilical artery Doppler serves as the primary surveillance 
tool for management of IUGR fetuses. The Doppler measure-
ments from umbilical artery, uterine artery, middle cerebral 
artery and ductus venosus are important for diagnosing pla-
cental insuffi ciency. The major Doppler detectable modifi ca-
tions in the fetal circulation associated with IUGR and fetal 
hypoxemia include increased resistance in the umbilical 
artery, fetal peripheral vessels and maternal uterine vessels, 
in association with decreased resistance in the fetal cerebral 
vessels. 
 Uterine artery Doppler: The uterine artery Doppler is 
indicative of uteroplacental circulation by showing pres-
ence or absence of resistance to the blood fl ow. In normal 

Table 11.7: Ultrasound based estimation of fetal weight

Shepard’s formula Log10EFW = 1.2508 + (0.166 x BPD) + 
(0.046 x AC) – (0.002646 x AC x BPD)

Aoki’s formula EFW = (1.25647 x BPD3) + (3.50665 x 
FAA x FL) + 6.3

Hadlock’s formula Log10EFW = 1.3596 – 0.00386(AC x FL) 
+ 0.0064(HC) + 0.00061(BPD x AC) + 
0.0425 (AC) + 0.174 (FL)

EFW = estimated fetal weight (g); BPD = biparietal diameter (cm); 
FAA = fetal abdominal area (cm2); 
FL = femur length (cm); AC = abdominal circumference (cm); FAA = fetal 
abdominal area; HC = head circumference

Table 11.8: Schedule for conducting various antepartum
surveillance tests in patients with IUGR

Test Timing

Fetal movement count Daily
Amniotic fl uid volume  Weekly
Non-stress test Twice weekly
Biophysical profi le Weekly if NST is abnormal
Oxytocin challenge test Every fortnightly, if biophysical profi le 

is less than 8
Umbilical artery Doppler  Every 2–3 weeks

Measures of Fetal Surveillance/Biophysical Tests

Fetal surveillance measures include the biophysical tests 
which aim at identifying the fetus with IUGR before it 
becomes acidotic. Some of these measures have been enu-
merated in fl ow chart 11.1 and would be described below in 
details. The schedule for conducting various antepartum sur-
veillance tests in patients with IUGR is shown in table 11.8. 
Fetal surveillance is of utmost importance in cases of IUGR. 
The patient must be instructed to maintain a daily count of 
number of fetal movements she experiences daily. NST 
should be done biweekly. If NST is abnormal, BPP must be 
performed on weekly basis. Ultrasound for measuring fetal 
growth velocity must be carried out on bimonthly basis. 
Frequency of Doppler monitoring in IUGR fetuses need not 
be more than once every fortnightly. 

Ultrasound Doppler Flow Velocimetry 
The evaluation of fetal wellbeing by Doppler velocime-
try in cases of intrauterine growth restriction (IUGR) is of 
great importance as it is very useful in detecting those IUGR 
fetuses that are at high risk because of hypoxemia. Several 
Doppler studies which were initially performed on fetal 
arteries (umbilical arteries, uterine arteries, middle cerebral 
arteries, etc) and recently on the fetal venous system (ductus 

Fig. 11.7: Description of various Doppler indices

Table 11.9: Types of Doppler indices

Doppler index Calculation of Doppler index

S/D ratio (Stuart, 1980) Peak systolic blood fl ow/end diastolic
 velocity
Pulsality Index (PI) (Peak systolic velocity – end diastolic
[Pourcelot, 1974] velocity)/mean systolic velocity
Resistance index (RI)  (Peak systolic velocity – end diastolic
[Gosling and King, 1977] velocity)/peak systolic velocity
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Flow chart 11.1: Fetal surveillance in women with IUGR

pregnancy, both uterine artery in the placental bed and the 
fetal umbilical arteries circulations, exhibit high diastolic 
fl ow velocities caused by low resistance. Abnormal uterine 
artery Doppler studies characterized by reduced diastolic 
fl ow suggest a maternal cause for IUGR. Increased resist-
ance to the blood fl ow in uterine vessels, resulting in reduced 
diastolic fl ow causes increased systolic-diastolic ratio of fl ow 
velocities in uterine vessels. 
 Middle cerebral artery (MCA) Doppler studies: In IUGR, 
defi ciency of oxygen causes the redistribution of the blood 
fl ow resulting in increased blood fl ow to the brain causing a 
drop in the cerebral resistance. These changes can be attrib-
uted to the “brain sparing effect”, in which there is preferen-
tial perfusion of the brain, heart and adrenals at the expense 
of the integument and viscera, gut and kidneys in the hypoxic 
fetuses. This leads to a decrease in the S/D ratio as well as 

the pulsatility and resistance index in the MCA. At the same 
time, there is reduced fl ow to the peripheral and placental 
circulations resulting in decreased end diastolic velocity in 
umbilical vessels and thereby increase in the S/D ratio, PI and 
RI. With the worsening of the fetal condition, as the blood 
fl ow to the brain also reduces, MCA blood fl ow velocity may 
return to normal. Changes in the cerebral fl ow parameters, 
however, have not been observed to correlate with the degree 
of asphyxic compromise. Therefore, these parameters are not 
helpful in choosing timing for delivery.
 Umbilical artery Doppler: In normal pregnancy, the pla-
cental vascular bed is a low resistance bed, where impedance 
decreases with the advancing gestational age. The assessment 
of umbilical blood fl ow provides information regarding blood 
perfusion of the fetoplacental unit. In normal pregnancy, the 
fetal umbilical circulation is characterized by continuous 
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Fig. 11.8A: Umbilical artery circulation on color Doppler 
ultrasonography

Fig. 11.8B: Umbilical artery Doppler ultrasound waveforms

Flow chart 11.2: Changes occurring in various Doppler velocity 
waveforms in IUGR fetuses

forward fl ow. Characteristic umbilical blood fl ow has saw 
tooth appearance of arterial fl ow in one direction and continu-
ous umbilical venous blood fl ow in the other (fi gures 11.8A 
and B). The systolic/diastolic (S/D) ratio serves as an index 
of measurement which compares the systolic with the diasto-
lic fl ow in the umbilical arteries and identifi es the amount 
of resistance in the placental vasculature. The end diastolic 
blood fl ow in umbilical artery increases with advancing ges-
tation in normal pregnancies. As a result there is a decline 
in both PI and S:D ratio with increasing gestation. As resist-
ance decreases, RI values approach zero. On the other hand, 
when the resistance increases, end diastolic fl ow approaches 
zero, therefore RI approaches one. If the end diastolic fl ow is 
absent, according to the equations mentioned in table 11.9, 
S/D ratio would be equal to infi nity and RI would be equal to 
one. Therefore in these cases, the blood fl ow is assessed with 
the help of PI.
 In cases of IUGR (especially due to placental insuffi -
ciency) if the resistance to blood fl ow does not decrease suffi -
ciently, the umbilical circulation is characterized by presence 
of abnormal systolic to diastolic ratio, pulsatility index (PI) or 
resistance index (RI). The umbilical artery indices are consid-
ered as abnormal if they become greater than 95th percentile 
for the gestational age or if the diastolic fl ow is either absent 
or reversed. Generally an S/D ratio of equal to or less than 
3.0 is considered as normal. A rising S/D ratio indicates a 
worsening fetal prognosis and warrants closer more frequent 
monitoring. Various changes in Doppler waveform analysis 

Table 11.10: Changes in umbilical blood fl ow with increasing
vascular resistance

Elevated PI and RI
Early diastolic notch (fi gure 11.9A)
Absent end diastolic blood fl ow
Reversed end diastolic blood fl ow (fi gure 11.9B)

with increased resistance in umbilical vessels are summarized 
in table 11.10.
 Ductus venosus Doppler: The ductus venosus (figure 
11.10) is a very important part of fetal venous circulation. 
This vessel acts as a shunt and helps in directly connecting 
the umbilical vein to the inferior vena cava. The fetus receives 
oxygenated blood from the mother through placenta in form 
of umbilical veins. As this oxygenated blood bypasses ductus 
venosus, some of the oxygenated blood goes to the liver, 
but most of it bypasses the liver and empties directly into 
the inferior vena cava, which enters the right atrium. This 
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periods of fetal hypoxia, a compensatory mechanism occurs. 
This results in transient dilatation of the ductus, which is 
supposed to increase oxygenated blood fl owing through it 
during these periods of hypoxia or reduced umbilical fl ow. 
In order to increase the cerebral blood fl ow at the time of 
hypoxia, the blood fl ow shunted through the DV increases 
and could amount to as much as 70% of the umbilical blood 
fl ow. 
 However in normal pregnancies with increasing gesta-
tion there is signifi cant reduction in the umbilical blood fl ow 
shunted through the DV from 40% at 20 week of gestation 
to 15% at 38 week of gestation. This is so, as late in normal 
pregnancy DV plays a less important role in shunting well-
oxygenated blood to the brain and myocardium in compari-
son to that in the early gestation. 
 The typical waveform for the blood fl ow in the venous 
vessels consists of three phases related to cardiac cycle 
(fi gure 11.11). Peak S wave corresponds to ventricular sys-
tole, peak D wave to early diastole and peak A wave to atrial 
contraction. In normal fetuses, the blood fl ow in the ductus 
venosus is always in the forward direction throughout the car-
diac cycle (fi gure 11.12). Forward blood fl ow in the venous 
system is a function of cardiac compliance, contractibility and 
after load. A decline in forward velocities in venous system 
results in increased Doppler indices and suggests impaired 
circulation. Absence or even reversal of the A wave is the 
hallmark of the advancing circulatory deterioration since this 
documents the inability of the heart to accommodate venous 
return (fi gure 11.13).
 Since the DV shunt would increase during fetal hypoxia, 
examination of dilated DV would help in the identifi cation 
of patients with IUGR, preeclampsia, etc, who are at a high 
risk for fetal distress. The presence or absence of fetal car-
diac failure secondary to hypoxia and acidosis is indicated by 
Doppler studies of ductus venosus. 

Fig. 11.9A: Diastolic notching on Doppler analysis

Fig. 11.9B: Reversed fl ow on Doppler analysis

Fig. 11.10: Fetal circulation just before birth showing ductus venosus

Fig. 11.11: Doppler analysis of venous blood fl ow

highly oxygenated and nutrient-rich umbilical venous blood 
is eventually supplied to the fetal brain and myocardium 
instead of the fetal liver. It has been estimated that, during the 
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fetal acidosis and hypoxia. The sequences of changes occur-
ring in fetal vessels occur in parallel to the extent of the fetal 
compromise. Initially there is appearance of changes on fetal 
artery Doppler analysis, followed by changes on fetal venous 
Doppler analysis. This is followed by changes on BPP and 
CTG. The usual order of the fi ndings on CTG trace indicat-
ing fetal hypoxia include the initial loss of accelerations, fol-
lowed by decreasing variability and presence of late decelera-
tions. The arterial changes on Doppler analysis are indicative 
of brain damage, whereas venous changes point towards fetal 
heart failure. 
 The normal placental suffi ciency is indicated by normal 
Doppler waveforms in the uterine, umbilical and fetal middle 
cerebral arteries. Increased S/D ratio in the uterine artery 
suggests increased resistance at the maternal end, whereas 
increased S/D ratio in the umbilical artery suggests increased 
resistance at the fetal end. 

Amniotic Fluid Volume
Measurement of amniotic fluid volume is an important 
method of fetal surveillance. Estimation of amniotic fl uid can 
be done in two ways: Maximal vertical pocket depth of amni-
otic fl uid and amniotic fl uid index. The classifi cation of amni-
otic fl uid volume based on these two parameters is shown in 
table 11.11. Determination of maximal vertical pool of liquor 
involves in the measurement of maximum vertical diameter 
of the deepest pocket of amniotic fl uid identifi ed upon ultra-
sound examination. Amniotic fl uid index (AFI) is obtained 
by measuring the vertical depth of the largest fl uid pockets in 
each of the four uterine quadrants. These four measurements 
are added in order to obtain a total amniotic fl uid index. The 
AFI uses the 5th and 95th percentiles for gestational age to 
signify oligohydramnios and polyhydramnios respectively. 
If the AFI measures less than 5 centimeters (5th centile), 
the pregnant woman is supposed to have oligohydramnios. 
If amniotic fl uid levels add up to more than 25 centimeters 
(95th centile), she is supposed to have polyhydramnios. Use 
of amniotic fl uid volume evaluation has become important in 

Fig. 11.12: Normal blood fl ow through ductus venosus on 
Doppler waveform analysis

Fig. 11.13: Blood fl ow through the ductus venosus showing 
reversal of the A wave

Sequence of changes occurring in various Doppler 
velocity waveforms in IUGR fetuses
Doppler velocimetry is one of the best methods of fetal sur-
veillance during IUGR and helps in diagnosing the associated 

Table 11.11: Volume of amniotic fl uid inside the amniotic cavity (based on ultrasound fi ndings) 

 Amount of Total amount of Maximum vertical pool Amniotic fl uid index (AFI)
 amniotic fl uid amniotic fl uid  of liquor

• Normal 700 ml to one liter at full Adequate fl uid, seen everywhere AFI of 5 to 25 cm
  term between the fetus and uterine wall
• Oligohydramnios Less than 200 ml of Maximum vertical pool of liquor AFI of < 5 cm
  amniotic fl uid less than 2 cm
• Polyhydramnios  Amniotic fl uid volume of Presence of maximum vertical fl uid  AFI > 25 cm
  2000 ml or greater at term pocket seen greater than 8 cm
   in diameter
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the assessment of pregnancy at risk for an adverse pregnancy 
outcome as it forms basis of two important tests of fetal well-
being used commonly, namely the biophysical profi le and the 
modifi ed biophysical profi le both of which include ultrasound 
estimation of amniotic fl uid volume. If the amount of amni-
otic fl uid is reduced, the frequency of NST must be increased.

Non-stress test
The fetal non-stress test is a simple, noninvasive test per-
formed in pregnancies over 28 weeks of gestation. The test 
is named “non-stress” because no stress is placed on the fetus 
during the test. Antepartum non-stress testing performed on 
weekly basis may be considered as a method of fetal surveil-
lance in IUGR fetuses. 

Procedure
• The test involves attaching one belt to the mother’s abdo-

men to measure fetal heart rate and another belt to meas-
ure uterine contractions (fi gure 11.14 A). Fetal movement, 
heartrate and “reactivity” of fetal heart (acceleration of 
fetal heart rate) are measured for 20–30 minutes. If the 
baby does not move, it does not necessarily indicate that 
there is a problem; the baby could just be asleep. 

• The mother is handed a probe which she is asked to press 
whenever she feels a fetal movement. The fetal heart 
tracing is observed for fetal heartrate accelerations that 
peak (but do not necessarily remain) at least 15 beats per 
minute above the baseline and last for 15 seconds between 
baseline to baseline. NST is defi ned as reactive if there is 
a presence of two or more accelerations that peak 15 beats 
per minute above the baseline, each lasting for 15 seconds 
or more and all occurring within a 20 minutes period from 
beginning the test (fi gure 11.4 B). Fetal movement may or 
may not be recognised by the patient. The test is defi ned 
as non-reactive if there are no fetal heart rate accelerations 
over a 40-minute period (table 11.12).

• It may be necessary to continue the tracing for 40 min-
utes or longer to take into account the average period of 

Fig. 11.14A: Procedure of performing a non-stress test

Fig. 11.14B: Reactive NST

Table 11.12: Classifi cation of NST as either reactive or
non-reactive

Test result Interpretation

A reactive non- If there are accelerations of the fetal heart-
stress result rate of at least 15 beats per minute over the 

base line, lasting for at least 15 seconds, 
occurring within a 20 minute time block.

Non-reactive If these accelerations don’t occur, the test is
non-stress said to be non-reactive. Additional testing 

may be required to determine whether the 
result is truly due to poor oxygenation

nonrapid eye movement (NREM) sleep when fetal move-
ment and subsequently heart rate variability are reduced. 
When the fetal heart tracing is continued for 40 minutes, it 
is termed as an “extended NST”.

Implications of a reactive (normal) non-stress test 
A reactive non-stress result indicates fetal wellbeing, i.e. the 
fetus is receiving an adequate supply of blood and oxygen. In 
most cases, a normal NST is predictive of good perinatal out-
come for one week (provided that the feto-maternal condition 
remains stable), except in women with IUGR, in which case, 
NSTs are recommended at least twice weekly.

Implications of a non-reactive (abnormal) 
non-stress test

A non-reactive test could be due to fetal hypoxia or fetal 
inactivity (i.e. fetal sleep patterns, certain maternal drugs). 
A non-reactive non-stress test does not indicate defi nite fetal 
compromise. It just requires additional testing to determine 
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whether the result is truly due to poor oxygenation, or 
whether there are other reasons for fetal non-reactivity. The 
additional testing can be in the form of prolonged NST, a con-
traction stress test, or a biophysical profi le.

Biophysical Profi le 
When the primary surveillance with umbilical artery Doppler 
is abnormal, BPP is likely to be a useful surveillance tool as 
it has good negative predictive value in high risk populations. 
The biophysical profi le (BPP) was fi rst described by Manning 
in 1980. It utilizes multiple ultrasound parameters of fetal 
wellbeing and the NST. It is more accurate than a single test 
as it correlates fi ve measurements to give a score. As a result, 
it is associated with much lower rates of false positives and 
false negatives. The ultrasound parameters of the test are 
fetal tone, fetal movement, fetal breathing and amniotic fl uid 
volume. Table 11.13 shows the parameters of each observa-
tion. An NST, which is not an ultrasonic measurement, is also 
performed. Two points are given if the observation is present 
and zero points are given if it is absent. A BPP test score of 
at least 8 out of 10 is considered as reassuring. A score of 6 
or 7 out of 10 is equivocal and must be repeated within 24 
hours. A score of 4 or less out of 10 is a positive test and 
strongly indicates fetal compromise. If the BPP falls below 4, 
the patient should be urgently prepared for delivery. 
 Initially, the performance of a BPP score included analy-
sis of all fi ve components in every pregnancy. Of the various 
parameters recorded by biophysical profi le, the fi rst one to 
get affected is NST, followed by fetal breathing, fetal move-
ments and lastly the fetal tone. First sign of acidosis (cord 
arterial pH < 7.2) was thought to result in an abnormal NST 
and absent fetal breathing. Advanced or chronic acidosis was 
thought to compromise fetal tone and movement. Assessment 
of amniotic fl uid volume helps in quick evaluation of long-
term uteroplacental function as in the late second and all 
through the third trimester, amniotic fl uid is essentially fetal 
urine. With uteroplacental dysfunction, redistribution of 

blood fl ow takes place. This leads to decreased renal per-
fusion and thus to oligohydramnios. Manning described the 
modifi ed BPP in 1990, combining an NST, amniotic fl uid 
volume and fetal breathing. It was less cumbersome than the 
original BPP and its results were just as predictive.
 However the recent approach is to carry out only the 
ultrasound components of the test in the beginning. If there 
appears to be an abnormality in either of the ultrasound com-
ponent, the NST is performed. If all the ultrasound compo-
nents are within normal limits, there is no need to perform a 
NST. This approach is based on the fact that the ultrasound 
fl uid index is the indicator of longterm uteroplacental func-
tion, while the NST is the shortterm indicator of fetal acid-
base status. Weekly biophysical profi le is recommended for 
evaluation of fetal wellbeing in the pregnancies complicated 
with IUGR. 

Components of BPP (table 11.13 and fi gure 11.15)
The various components of BPP are as follows:
 Non-stress test: See table 11.12.
 Fetal breathing movements: Normal fetal breathing 
movements are defi ned as presence of one or more episodes 
of rhythmic fetal breathing movements of 30 seconds or more 
within a period of 30 minutes.
 Fetal movement: Normal fetal movement is defi ned as 
three or more discrete body or limb movements within a 
period of 30 minutes.
 Fetal tone: Normal fetal tone is defi ned as one or more 
episodes of extension of a fetal extremity with return to fl ex-
ion, or opening or closing of a hand.
 Determination of the amniotic fl uid volume: A single ver-
tical pocket of amniotic fl uid exceeding 2 cm is considered as 
an indicator of adequate amniotic fl uid volume.
 A total score of 8 or 10 is considered as normal, a score of 
6 is considered equivocal and a score of 4 or less is abnormal. 
Regardless of the composite score, in the presence of oligo-
hydramnios (largest vertical pocket of amniotic fl uid volume 

Table 11.13: Biophysical profi le criteria 

Component Score of 2 Score of 0

Amniotic fl uid volume Single vertical pocket of amniotic fl uid greater than 2 cm Largest vertical pocket of amniotic fl uid is 
  in two perpendicular planes. 2 cm or less
Fetal breathing One or more episodes of rhythmic fetal breathing Abnormal, absent or insuffi cient breathing
movements movements of 30 seconds or more within 30 minutes movements
Fetal movement Three or more discrete body or limb movements within Abnormal, absent or insuffi cient movements
  30 minutes
Fetal tone At least one episode of fl exion-extension of fetal extremity Abnormal, absent or insuffi cient fetal tone
  with return to fl exion, or opening or closing of hand
  within 30 minutes
Non-stress test Reactive (normal) Non-reactive (abnormal)



Chapter 11  Intrauterine Growth Restriction

199

11

Fig. 11.15: Components of biophysical profi le

< 2 cm), further evaluation (Doppler ultrasound examination) 
is warranted in cases of IUGR.

Modifi ed Biophysical Profi le
In the late second or third trimester fetus, amniotic fl uid 
volume refl ects fetal urine production. Placental dysfunc-
tion may result in diminished fetal renal perfusion, leading 
to oligohydramnios. Amniotic fl uid volume assessment can 
therefore be used to evaluate longterm uteroplacental func-
tion. This observation encouraged the development of “modi-
fi ed BPP” as a primary method for antepartum fetal surveil-
lance. The modifi ed BPP combines NST (with the option of 
acoustic stimulation in case of non-reactive NST after 20 
minutes) with the amniotic fl uid index (AFI). While NST is 
a short-term indicator of fetal acid base status, the amniotic 
fl uid index (AFI) serves as an indicator of long-term placen-
tal function. An AFI greater than 5 cm generally is consid-
ered to represent an adequate volume of amniotic fl uid. Thus, 
the modifi ed BPP is considered normal if the NST is reactive 
and the AFI is more than 5 and abnormal if either the NST is 
non-reactive or the AFI is 5 or less. If the results of a modi-
fi ed BPP indicate a possible abnormality, then the full BPP is 
performed. 

 Treatment/Obstetric Management

Antenatal Period

Identifying the underlying cause for IUGR

If FGR is diagnosed, one of the most important tasks of the 
clinician is to identify and treat the underlying cause and 
observation of adequate fetal surveillance. Various techniques 
for fetal surveillance have already been discussed before. 
Some of the steps which can be taken to identify the underly-
ing cause for IUGR are described below:
• Screening for congenital infections may be important in 

cases of symmetrical IUGR.
• Preeclampsia needs to be excluded as the cause for IUGR. 

This requires regular maternal blood pressure monitoring 
and urine analysis (for ruling out proteinuria).

• Fetal karyotyping for chromosomal defects.
• Maternal assessment for the presence of nutritional 

defi ciency. 
• Since smoking and abuse of alcohol or other substances of 

abuse is commonly associated with IUGR, it is important 
to rule out these causes of IUGR. Many women may not 
be open about their smoking or drinking habits. The clini-
cian may need to maintain a lot of tact to elicit this history.

Precautions to be taken in the antenatal period
The women must be advised to take the following precau-
tions in the antenatal period:
• The women must be advised to take rest in the left lat-

eral position for a period of at least 10 hours every day 
(8 hours in the night and two hours in the afternoon). 
Presently there is no evidence regarding the effect of bed 
rest in improving perinatal outcome in cases with IUGR.

• If the gestational age is 28 weeks or more, the patient must 
be instructed to count her fetal movements daily and main-
tain it in form of a chart (fi gure 11.16). If she is able to per-
ceive at least ten or more movements with in two hours, 
the test can be considered as normal. She should continue 
with DFMC. Other tests for ensuring fetal wellbeing can 
be conducted at regular intervals (fl ow chart 11.1). In case 
she perceives less than six fetal movements within two 
hours, she should be advised to immediately consult her 
doctor.

• The patient should be advised to quit smoking, drinking 
alcohol or taking drugs of abuse.

• Smoking cessation programmes, particularly those using 
behavioral strategies can be effective for preventing IUGR 
in women who smoke. 
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Fig. 11.16: Daily fetal movements count chart

• Women must be counseled to abstain from alcohol and 
other drugs of abuse. The women may be enrolled in dead-
diction programmes if they are unable to quit their habit of 
drug addiction.

• If under-nutrition is suspected as a cause of IUGR, the 
patient should be given nutritional supplements.

• Therapies under research (prescription of intermittent oxy-
gen therapy, low dose aspirin, dipyridamole, glutamine, 
amino acid infusion, infusion of atrial natriuretic pep-
tide, betamimetics, calcium channel blockers, etc) have 
not shown any signifi cant effects on perinatal outcome. 
Despite the lack of good quality evidence, low dose aspirin 

therapy (colsprin) in the dose of 1–2 mg/kg body weight 
is commonly prescribed to the women in whom IUGR is 
suspected.

Intrapartum Period
Since the growth restricted fetus is especially prone to 
develop asphyxia, continuous fetal monitoring using external 
or internal cardiotocographic examination needs to be done 
in the intrapartum period. If at any time, the fetal heart rate 
appears to be non-reassuring (table 11.14), emergency cesar-
ean may be required. However elective cesarean section is not 
justifi ed for delivery of all IUGR fetuses. Other indications 



Chapter 11  Intrauterine Growth Restriction

201

11

for emergency cesarean section in growth retarded babies 
are enumerated in table 11.15. Precautions which need to 
be taken at the time of labor during the intrapartum period 
include the following:
• Delivery must be carried out in the unit with optimal neo-

natal expertise and facilities.
• The patient should be lying on bed as far as possible in 

order to prevent premature rupture of membranes.
• Continuous electronic fetal monitoring either external (if 

membranes are intact) or internal (if membranes have rup-
tured) needs to be done.

• Administration of strong analgesic or sedatives to the 
mother must be avoided due to the risk of transmission of 
the drugs to the fetus.

• Amnioinfusion may be required in cases with low amni-
otic fl uid index and meconium stained liquor.

• A skilled pediatrician, who is trained in neonatal resuscita-
tion techniques must be present at the time of delivery.

• Administration of intramuscular corticosteroids is 
required in case the delivery takes place between 24–36 
weeks of gestation. The dosage regimen of corticosteroids 
is as follows:

 – 2 doses of 12 mg each of betamethasone IM at inter-
vals of 24 hours.

 – 4 doses of 6 mg each of dexamethasone IM at the 
intervals of 12 hours.

Timing of Delivery

There is wide variation in practice in the timing of delivery 
of growth restricted fetuses. The most important goal of man-
agement is to deliver the most mature fetus in the least com-
promised position and at the same time causing minimum 
harm to the mother (fi gure 11.17). A randomized controlled 
trial was conducted by the GRIT group (Growth Restriction 
Investigation Trial) in order to evaluate whether it was safe 
to deliver compromized fetuses between 24–36 weeks of ges-
tation or to delay delivery until there was no clinical doubt 
left that the delivery was necessary or until fetal maturity 
was reached. In this trial, 548 pregnant women between 24 
and 36 weeks of gestation, having fetal compromise, from 
69 hospitals across 13 European countries were involved. In 
all cases considered in the study, it was uncertain whether 
immediate delivery was indicated. Though a small increase 
in the rates of fetal death was observed with delayed delivery 
of the fetus and a small increase in the rate of neonatal deaths 
if early delivery was chosen, the trial was unable to inform 
the obstetrician regarding the optimal time of delivery. This 
study failed to defi nitively identify the optimal intervention 
required in high-risk pregnancies remote from term.
 Presently the RCOG (2002) recommends that the clini-
cian needs to individualize each patient and decide the time 
for delivery by weighing the risk of fetal demise due to 
delayed intervention against the risk of longterm disabilities 
resulting from preterm delivery due to early intervention. The 
two main parameters for deciding the optimal time of deliv-
ery include results on various fetal surveillance techniques 
and gestational age. Also, the patient needs to be counseled 
regarding the potential risks associated with the two strate-
gies. Preterm delivery could be associated with future disabil-
ities, intraventricular hemorrhage, sepsis and retinopathy of 
prematurity, etc (The EPICURE study Group, 2000). Delayed 
delivery on the other hand may be associated with ischemic 
brain injury, periventricular leukomalacia, intraventricular 
hemorrhage and intrauterine death.

Table 11.14: Interpretation of fetal heart rate features 

 Baseline heart rate Variability Deceleration Acceleration

Reassuring 100–160 ≥ 5 None Present
Non-reassuring 100–109 < 5 or ≥40 for Early deceleration, variable decelerations, The absence of accelerations
 161–180 < 90 minutes  single prolonged decelerations upto with an otherwise normal CTG
   3 minutes is of uncertain signifi cance
Abnormal <100, >180 < 5 for ≥ 90 Atypical variable decelerations, late
 Sinusoidal pattern minutes decelerations, single prolonged
 for ≥ 10 minutes  decelerations greater than 3 minutes

Table 11.15: Indications for emergency cesarean section in
growth retarded babies 

Intrauterine growth restriction along with reduced fetal movements
Presence of an obstetric complication (placenta previa, abruption 
placenta, etc)
Non-reassuring fetal heart sounds
Meconium stained liquor
IUGR fetus with breech presentation
Absent or reversed umbilical artery blood flow on Doppler 
examination
Biophysical profi le becomes less than four
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Fig. 11.17: Deciding the time of delivery in IUGR babies

 The management plan for patients with IUGR is pre-
sented in fl ow chart 11.3. The various tests used for fetal 
surveillance vary from one center to the other. However, the 
main method of fetal surveillance which helps in determin-
ing the decision for delivery is Doppler analysis of umbilical 
blood vessels at most tertiary centers. The other methods used 
for fetal surveillance include NST and CTG. Doppler sonog-
raphy in combination with the other methods of antepartum 
surveillance such as antepartum cardiotocogram and bio-
physical profi le score should be used in everyday practice for 
fetal monitoring, especially in cases of high-risk pregnancy 
(IUGR, preeclampsia, etc). Umbilical artery Doppler veloci-
metry is a highly sensitive and specifi c, noninvasive, simple, 
outpatient procedure for detection of chronic fetal hypoxia 
and acidosis in cases of IUGR. This technique allows fetal 
umbilical bloodfl ow patterns to be observed from as early as 
twelve weeks of gestation. 
 When end diastolic fl ow is present on Doppler analysis 
of umbilical vessels, delivery must be delayed until at least 
37 weeks, provided other surveillance fi ndings are normal. 
Absent end diastolic blood fl ow in the umbilical artery is 
associated with increasing hindrance of fl ow towards the 
placenta along with decrease in the number of functioning 
tertiary villi. This fi nding has been found to be associated 
with signifi cant increase in the rate of fetal acidosis, fetal 

compromise and an increased rate of perinatal mortality and 
morbidity. 
 If the umbilical artery end diastolic flow is reduced, 
absent, or reversed, this is taken as an indication for enhanced 
fetal surveillance or delivery. If preterm delivery is required, 
improved lung maturity should be achieved through mater-
nal administration of glucocorticoids. Fetuses with reversed 
end diastolic umbilical fl ow should be provided intensive 
fetal surveillance until the time of delivery. In case, abnor-
mal fi ndings on Doppler ultrasound are recognized along 
with abnormalities in other antenatal measures of fetal sur-
veillance (CTG, BPP, CST, etc), urgent delivery may be 
required. If gestation is over 34 weeks, even if other results 
are normal delivery may be considered. The major dilemma 
for the clinician occurs when the fetal gestation is less than 
34 weeks and the results of various antepartum surveillance 
tests are abnormal. In these cases the tests of fetal lung matu-
rity (L:S ratio; presence of phosphatidylglycerol, etc) must 
be done. If these tests indicate pulmonary maturity, the fetus 
can be delivered. Until the fetal lung maturity is achieved, 
intramuscular corticosteroids must be administered to the 
mother. Also while awaiting fetal lung maturity; fetal sur-
veillance must be done using daily CTG, biweekly BPP and 
weekly Doppler studies. The frequency of fetal testing can be 
changed depending on the severity of fetal compromise.
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Flow chart 11.3: Management plan for IUGR fetuses
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 Complications

FETAL COMPLICATIONS

Antepartum Complications

These may include the following:
• Fetal hypoxia and acidosis
• Stillbirth
• Oligohydramnios

Intrapartum Complications
Neontal asphyxia and acidosis is especially common in these 
fetuses. Some of the neonatal complications associated with 
this include the following:
• Respiratory distress syndrome: The pulmonary sys-

tem of the growth restricted babies is often immature at 
birth resulting in the development of respiratory distress 
syndrome. 

• Meconium aspiration syndrome: Aspiration of meconium 
is a signifi cant cause of mortality and morbidity in a FGR 
baby.

• Persistent fetal circulation: This condition is character-
ized by severe pulmonary vasoconstriction and persistent 
blood fl ow through the ductus venosus even after birth. 
This is responsible for producing hypoxia, hypercarbia 
and signs of right-to-left shunting.

• Intraventricular bleeding: This condition is produced as a 
result of bleeding inside or around the cerebral ventricles 
in a growth restricted baby.

• Neonatal encephalopathy: This condition can occur as a 
consequence of severe birth asphyxia and can produce a 
constellation of neurological signs and symptoms (sei-
zures, twitching, irritability, apnea etc).

NEONATAL COMPLICATIONS

The newborn child typically shows an old man like appear-
ance. There are signs of soft tissue wasting including reduced 
amount of subcutaneous fat and lossened, thin skin. The 
muscle mass of arms, buttocks and thighs is greatly reduced. 
The abdomen is scaphoid and the ribs are protrubent. The 
head circumference may appear to be obviously larger than 
the abdominal circumference. Some of the metabolic compli-
cations which can be frequently encountered in these babies 
include the following:
• Hypoglycemia: Neonatal hypoglycemia can be defi ned as 

blood glucose levels of less than 30 mg/dl. It can be asso-
ciated with symptoms like jitteriness, twitching, apnea, 

etc. Early feeding of the newborn baby can help prevent 
hypoglycemia. 

• Hypoinsulinemia
• Hypertriglyceridemia
• Hypocalcemia: Hypocalcemia may be common in the fi rst 

few days of life due to relative hypoparathyroidism
• Polycythemia
• Meconium aspiration
• Hyperphosphatemia
• Birth asphyxia
• Hypothermia: The growth restricted fetus has a poor tem-

perature control due to which there is an increased ten-
dency to develop hypothermia.

• Hyperbilirubinemia
• Sepsis
• Necrotizing enterocolitis
• Hyperviscosity syndrome: It is mainly associated with 

polycythemia and increased hematocrit levels above 65%. 

Long Term Sequel of IUGR
Postnatal growth: In some cases catchup growth may occur 
in fi rst six months of life. 
Cerebral palsy
Adult disease: These children are supposed to be at an 
increased risk of developing disorders such as obesity, dia-
betes mellitus, hypertension, cardiovascular disease, etc later 
in life.

 Important Questions and Answers
Q.1. What do the S-F height measurements in the above case 
study indicate? 
Ans. The measurement of symphysis fundal height (SFH) is 
associated with limited diagnostic accuracy in predicting a 
baby which would be affected by IUGR. Since in the above 
mentioned case study, the fetal growth was found to be pla-
teauing on the S-F growth curves, IUGR was suspected. An 
ultrasound examination was done in order to rule out IUGR. 
Q.2. What can you say about fetal condition at the time of 
presentation? 
Ans. At the time of presentation the fetus appeared to be 
healthy as the mother perceived normal fetal movements. 
Doppler analysis of fetal umbilical vessels was performed 
at 34 weeks gestation (the present visit). The end diastolic 
blood fl ow in umbilical arteries was normal and S/D ratio was 
less than 3. Thus the fetus does not appear to be in a compro-
mised state. The possibility of fetal distress or fetal death over 
the next few days (at least a week) appears to be unlikely. 
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Q.3. What are the probable causes of the poor fetal growth 
in the above mentioned case? 
Ans. In this case, the most likely cause for poor fetal growth 
appear to be hard physical labor and smoking. Given the 
patient’s poor socio-economic history, it was important to 
rule out undernutrition as the cause of IUGR in this case. 
Therefore, a detailed nutritional history was taken and she 
was seen to be taking an adequate diet. Also preeclampsia and 
anemia were excluded out as the likely causes for IUGR. Her 
hemoglobin levels, blood pressure readings and urine anal-
ysis (for proteinuria) was found to be within normal limits 
during all the previous antenatal visits.
Q.4. What would be your management in this case? What can 
be done to improve fetal growth? 
Ans. The patient was counseled to quit smoking, to avoid 
physical exertion and to take atleast 10 hours of rest every 
day (8 hours in the night and two hours in the afternoon). 
Arrangements should be made, if possible, for the patient to 
stop working. She should continue taking a good diet con-
taining adequate amounts of calories and proteins. She was 
advised to continue taking iron and folic acid supplements as 
she had been previously taking during her pregnancy.
Q.5. How should this patient be managed? 
Ans. She was advised to come for regular antenatal visits at 
weekly intervals. She was given a DFMC chart and instructed 

to record her fetal movements everyday on that chart. She was 
supposed to bring the chart with her at time of each antenatal 
visit. She was advised to report immediately for check-up, 
if at any time she perceived reduced fetal movements. Other 
tests for fetal surveillance in this case include biweekly NST, 
weekly BPP, monthly fetal ultrasound biometry and Doppler 
analysis at every 2–3 weeks. Even if no abnormality is 
detected, there is little point in continuing pregnancy beyond 
37 completed weeks of gestation. Labor must be induced at 
37 completed weeks of gestation.
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 Case Study
A 34-year-old primi gravida patient with 39 completed weeks 
of gestation presented with the complaints of headache since 
last 10 days. Her blood pressure was 144/95 mm of Hg and 
dipstick examination revealed a 1+ proteinuria. She had never 
been diagnosed to be suffering from hypertension previous to 
the present pregnancy.

 Introduction
Increased blood pressure is a problem commonly encountered 
among pregnant women. Management of high blood pressure 
is of utmost importance during pregnancy because high blood 
pressure if remaining uncontrolled can result in the develop-
ment of signifi cant maternal and fetal morbidity and mortal-
ity. High blood pressure could occur as a syndrome specifi c 
to pregnancy (preeclampsia/gestational hypertension) or as 
a manifestation of chronic hypertension present before preg-
nancy. Blood pressure normally falls in the fi rst and second 
trimesters of pregnancy; therefore women with high blood 
pressure before the 20th week of gestation are assumed to 
have pre-existing hypertension. According to the Working 
group report on high blood pressure in pregnancy (2000), the 
presence of high blood pressure in pregnancy can be classi-
fi ed into three types: Preeclampsia, gestational hypertension 
and chronic hypertension. 

Preeclampsia
Preeclampsia can be considered as a potentially serious 
disorder, which is characterized by high blood pressure 
and proteinuria. It usually develops after the 20th week of 
pregnancy and goes away after the delivery (table 12.1 and 
fi gure 12.1).

Gestational Hypertension
This form of high blood pressure develops after the 20th 
week of pregnancy and goes away after the delivery. Affected 
women do not have proteinuria (table 12.2). However, some 

Preeclampsia12
women with gestational hypertension may develop preeclamp-
sia later during pregnancy. Gestational hypertension is often 
also known as transient hypertension. Sometimes, women 
with gestational hypertension, besides showing absence of the 
proteinuria may develop other signs of preeclampsia includ-
ing symptoms like headache, epigastric pain, etc. Worsening 
hypertension even in absence of proteinuria may present sig-
nifi cant risk to both the mother and the fetus, especially in the 
second half of the pregnancy.

Chronic Hypertension
This can be defi ned as high blood pressure that is diagnosed 
before pregnancy or before the 20th week of pregnancy in 
absence of gestational trophoblastic disease (table 12.3). The 
condition does not return to normal following delivery. 
 However, in clinical practice considerable overlap is 
observed to occur between these three entities. Sometimes, 
preeclampsia may be superimposed on chronic hypertension. 

Table 12.1: Characteristics of preeclampsia 

Appearance of high BP (>140/90 mm Hg) for the fi rst time during 
pregnancy after 20 weeks of gestation.
Presence of Proteinuria (> 300 mg/L or >1 + on the dipstick).
BP returns to normal within 12 weeks of postpartum period.

Table 12.3: Characteristics of chronic hypertension

Appearance of high BP (>140/90 mm Hg) before 20 weeks of 
gestation or even before pregnancy
No proteinuria
BP does not return to normal within 12 weeks of postpartum period.

Table 12.2: Characteristics of gestational hypertension

Appearance of high BP (>140/90 mm Hg) for the fi rst time during 
pregnancy after 20 weeks of gestation. 
No proteinuria.
BP returns to normal within 12 weeks of postpartum period.
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Fig. 12.1: Characteristic features of preeclampsia

Preeclampsia Superimposed Upon Chronic 
Hypertension 
There is ample evidence that preeclampsia may occur in 
women already suffering from chronic hypertension prior 
to pregnancy. This condition holds importance because 
the prognosis for mother and fetus is much worse than 
with either condition alone. The obstetrician’s task is to 

Table 12.4: Indicators of preeclampsia superimposed upon
chronic hypertension

New-onset proteinuria in women with presence of hypertension 
and no proteinuria early in pregnancy (<20 weeks).
A sudden increase in blood pressure in a woman whose 
hypertension has previously been well controlled.
Thrombocytopenia (platelet count <100,000 cells/mm3).
An increase in ALT or AST to abnormal levels.

distinguish superimposed preeclampsia from worsening 
chronic hypertension. The presence of following fi ndings 
(table 12.4) is likely to indicate the diagnosis of superim-
posed preeclampsia.
 Clinical course of preeclampsia can vary from one patient 
to the other. Preeclampsia always presents potential danger to 
mother and baby. Sometimes, mild preeclampsia (especially 
if remains untreated) can progress into severe preeclamp-
sia. Some of the indicators of severe hypertensive disorders 
during pregnancy are listed in table 12.5. Severe preeclamp-
sia may ultimately result in development of eclampsia, which 
can be defi ned as the occurrence of seizures, which cannot 
be attributed to other causes, in a woman with preeclampsia. 
Preeclampsia-eclampsia can be considered as a spectrum of 
abnormality associated with preeclampsia at one end and the 
most severe manifestation of preeclampsia, i.e. eclampsia at 
the other. 
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 History

RISK FACTORS

The various factors which are associated with increased risk 
of preeclampsia and need to be elicited on history include the 
following:
• Obesity: A prepregnancy BMI of ≥35 almost quadruples 

the risk of developing preeclampsia
• Diabetes
• Renal disease
• Extremes of age (under 18 or over 40 years)
• History of having preeclampsia in a previous pregnancy, 

particularly if its onset was before the third trimester. 
Women with severe preeclampsia in their previous preg-
nancies are at an increased risk of recurrence during their 
next pregnancies. However, the disorder is generally less 
severe and manifests 2 to 3 weeks later than in the fi rst 
pregnancy.

• Certain autoimmune conditions, including antiphospholi-
pid antibody syndrome are associated with an increased 
risk for preeclampsia (see chapter 9 for details).

• Previous history of chronic hypertension 
• African-American or Hispanic ethnicity
• Family history of preeclampsia: Having a sister, mother 

or daughter who has had preeclampsia or high blood pres-
sure in pregnancy increases the chances of the woman to 
develop preeclampsia during her present pregnancy.

• A change of male partner: Having a male partner whose 
previous partner had preeclampsia may increase the 
woman’s risk of developing preeclampsia during her 
future pregnancies. This suggests that the father’s genetic 
material, passed onto the fetus and its placenta, may play 
a role, thereby suggesting the role of genetic factors in the 
etiopathogenesis of preeclampsia. 

• Nulliparity.
• Multifetal gestation.
• Although smoking is associated with an increased risk of 

various adverse pregnancy related outcomes, ironically it 
is associated with a reduced risk of hypertension during 
pregnancy. 

SYMPTOMS

Presenting symptoms of preeclampsia which need to be elic-
ited while taking the history include the following:
 Edema of the hands and face: Since edema is a universal 
fi nding in pregnancy, it is not considered as a criterion for 
diagnosing preeclampsia. The best way to ask the patient 
about development of edema is to enquire if she has been 
experiencing tightening of rings on the fi ngers of her hands 
or facial puffi ness and swelling of feet on getting up from 
the bed. Some swelling of the feet and ankles is considered 
normal with pregnancy. Nondependent edema such as facial 
or hand swelling (the patient’s ring may no longer fi t her 
fi nger) is more specifi c than dependent edema. Vulvar edema 
or the presence of edema over ankles in the morning on get-
ting up from the bed is also pathological. 
 Virtually, any organ system in the body may be affected 
due to severe preeclampsia. Some of the symptoms which 
may be sometimes observed, especially in association with 
severe disease may include the following:
 Headache: Dull, throbbing headaches, often described as 
migraine-like, which would just not go away. 
 Visual problems: Vision changes include temporary loss 
of vision, sensations of fl ashing lights, sensitivity to light 
auras and blurry vision or spots. The problems related to 
vision are usually related to the spasm of retinal vessels. 
 Epigastric or right upper quadrant abdominal pain: 
Epigastric or the right upper quadrant pain is usually indica-
tive of hepatocellular necrosis, ischemia, edema, etc, all of 
which are responsible for stretching the Glisson’s capsule 
of the liver. This pain is usually associated with elevation in 
liver enzymes like AST and ALT (refl ecting hepatic ischemia 
or derangement). There may be associated nausea and vomit-
ing as well. The liver may swell as a result of local edema 
secondary to the presence of infl ammatory infi ltrates and 
obstruction to the blood fl ow in the sinusoids. Hemorrhage 
can occur beneath the liver capsule and may be so extensive 
as to cause rupture of the capsule into the peritoneal cavity. 
If a hematoma or hemorrhage is suspected, the liver should 
be examined by ultrasonography. Liver involvement could be 
a part of HELLP syndrome, which would be discussed later. 
Substantial hepatic dysfunction can also result in develop-
ment of coagulation abnormalities. 

Table 12.5: Indicators of severe preeclampsia
during pregnancy

Diastolic BP ≥ 110 mm Hg and / or systolic BP ≥ 160 mm Hg
Proteinuria 2 + or more on the dipstick
Presence of symptoms like headache, visual disturbances, oligi-
uria (urine volume ≤ 500ml/ 24 hours), convulsions, etc.
Investigations show presence of thrombocytopenia (platelet 
count <1,00,000 cells/mm3); elevated serum creatinine 
levels (>1.2 mg/dL, unless known to be previously elevated); 
serum uric acid of more than 4.5 mg %; elevated liver enzymes 
[alanine aminotransferase (ALT) or aspartate aminotransferase 
(AST)]; evidence of microangiopathic hemolytic anemia; fetal 
IUGR, etc.
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 Shortness of breath or dyspnea: This could be refl ective 
of pulmonary edema or acute respiratory distress syndrome.
 Oliguria: Reduced urinary output of less than 300–400 
ml in 24 hours could be indicative of reduced plasma volume 
or ischemic acute tubular necrosis.
 Reduced fetal movements: The patient may give a history 
of experiencing reduced fetal movements especially in asso-
ciation with IUGR and oligohydramnios.

 General Physical Examination
Since the diagnostic features of preeclampsia include high 
blood pressure and proteinuria, both of these would be 
described fi rst. 

Increased Blood Pressure 
Presence of increased BP (>140/90 mm Hg) for the fi rst time 
during pregnancy, after 20 weeks of gestation, is one of the 
diagnostic features of preeclampsia.

Method of taking blood pressure
When taking blood pressure, the woman should lie on her 
right side with a 30° lateral tilt or she can be made to sit on a 
chair. The blood pressure can also be taken while the woman 
is lying on the bed. The patient should be advised not to lie 
on her back while taking her blood pressure as this can give 
a false low reading due to development of supine hypoten-
sion syndrome. The right upper arm must be used and the arm 
must be taken out of the sleeve. The blood pressure should be 
taken after 5 minutes of rest. The blood pressure cuff should 
be of the appropriate size (12 cm wide and 35 cm in length) 
and should be placed at the level of the heart. If the arm is 
very fat, a wider cuff must be used to obtain a correct read-
ing (fi gure 12.2). A BP cuff that encompasses about 80% of 
arm length and 40% of the width of arm circumference must 
be used. The cuff must be applied fi rmly around the arm, 
not allowing more than one fi nger between the cuff and the 
patient’s arm. The woman should not use tobacco or caffeine 
within 30 minutes of the measurement.
 RCOG recommends that mercury sphygmomanometers 
should be used at least to establish baseline blood pressure 
as a reference, since this reading is supposed to be most 
accurate. 

Measurement of blood pressure reading
Korotkoff phase 5 (disappearance of heart sounds and not 
simply muffl ing of sounds) is considered as the appropriate 
measurement of diastolic blood pressure. On the other hand, 
the systolic blood pressure is taken at Korotkoff phase 1 (the 
fi rst sound heard after the cuff pressure is released). 

Fig. 12.2: Method of accurately recording the blood pressure

 It is also recommended that elevation of gestational blood 
pressure must be defi ned on the basis of at least two readings 
of high blood pressure obtained at least 6 hours apart within a 
span of 1 week.

Measurement of Proteinuria 
The usual screening test for proteinuria is visual assessment 
of dipstick or a regent strip (fi gures 12.3A and B). Dipstick 
is a device in which a strip of paper impregnated with a rea-
gent (used for testing proteins) is dipped into urine in order 
to measure the quantity of proteins present in the urine. The 
reagent strips for measuring proteins in the urine have the 
markings for “trace”, 1+, 2+, etc. A reading of trace protein 
is relatively common and is usually not a cause for concern. 
A two plus dipstick measurement can be taken as evidence of 
proteinuria. However, this must be confi rmed by a 24-hour 
urine collection for protein estimation.
 Though visual dipstick assessment is associated with both 
false positive and false negative test results, this test is most 
commonly used for estimation of proteinuria. The approxi-
mate equivalence of the dipstick result and amount of pro-
teins in the urine is shown in table 12.6, with the results 

Table 12.6: Grading of proteinuria in the urine

Dipstick result Amount of proteins in the urine

Trace  10 mg daily
1+ 0.3 g/L
2+ 1 g/L
3+ 3 g/L
4+ 10g/L
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a reduction in intravascular volume. These changes may be 
responsible for the development of tissue edema in cases of 
preeclampsia.

Procedure for determining proteinuria
• A fresh specimen of urine must be collected. Reagent 

strips may give false positive result if a very concentrated 
or very dilute specimen of urine is used. The fi rst urine 
specimen passed in the morning may be concentrated and, 
may give a falsely high reading. Therefore, fi rst morning 
specimen must preferably not be used.

• Following the removal of reagent strip from the bottle, the 
cap must be replaced. 

• The reagent strip must be dipped into the urine in such a 
way that the entire test area is completely covered, follow-
ing which the strip should be immediately removed from 
the urine sample.

• For the accurate color changes to take place, the clinician 
must wait for at least 60 seconds and let the tested area get 
air-dried.

• The reagent strip must be held horizontally and the color 
must be compared with that of the color blocks on the side 
of the bottle. The darker the color of the reagent strip, the 
greater is the amount of proteinuria. 

Other Features on GPE Suggestive of Preeclampsia
The other features on general physical examinations which 
are suggestive of severe preeclampsia are described below:
 Edema of the hands and face: As previously mentioned, 
pedal edema is no longer considered as the diagnostic criteria 
of preeclampsia as it can be present in the normal pregnancy 
as well. Nondependent edema such as facial edema or hand 
swelling (edema in the fi ngers) is more specifi c than depend-
ent edema. The obstetrician must specifi cally look for vulvar 
edema, facial edema and edema over the fi ngers. 
 Weight gain: The weight of a patient with suspected or 
diagnosed preeclampsia must be taken at each antenatal visit 
because preeclampsia is associated with a signifi cant weight 
gain. Weight gain of more than 2 pounds per week or 6 
pounds in a month or a sudden weight gain over 1 – 2 days 
can be considered as signifi cant. 
 Petechiae: Presence of petechiae may refl ect a bleeding 
tendency which may serve as an indicator of HELLP syn-
drome. Platelet count may fall below 100 × 106/L.
 Ankle clonus: Presence of ankle clonus is indicative of 
excessive neuromuscular irritability, which can progress to 
seizures (eclampsia).
 Knee jerks: Evaluation of knee jerks is especially impor-
tant in patients receiving magnesium sulfate as reduced or 

Fig. 12.3A: Method of measuring proteinuria using dipstick

Fig. 12.3B: Measurement of proteinuria through visual 
assessment of dipstick

of 1+ = 0.3 g/L; 2+ = 1 g/L; 3+ = 3 g/L; and 4+ = 10g/L. 
Proteinurea is defi ned as signifi cant if the excretion of pro-
teins exceeds 300 mg/ 24 hours or there is persistent pres-
ence of the protein (30 mg/dL or 1 + distick) in random urine 
sample in absence of any evidence of urinary tract infection. 
In view of the high false positive rates with visual dipsticks 
assessment, a 24-hour urine collection for protein estima-
tion or a timed collection corrected for creatinine excretion is 
sometimes recommended by the obstetrician to confi rm sig-
nifi cant proteinuria.
 Proteinuria is generally associated with the classic patho-
logical fi nding of glomeruloendotheliosis, which is not per-
manent but recovers after delivery. Increased urinary excre-
tion of proteins and an increase in capillary endothelial per-
meability leads to an increase in extracellular volume and 
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absent knee jerks in a patient on magnesium sulfate therapy is 
usually indicative of magnesium toxicity.
 Papilledema: This can be described as the swelling of optic 
disc diagnosed on ophthalmoscopy or slit lamp examination 
in very severe cases of hypertension. Papilledema occurs due 
to increased intracranial pressure, usually in association with 
malignant hypertension. 

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION
On abdominal examination, there may be evidence of placen-
tal insuffi ciency in form of oligohydramnios or/and IUGR. 
Oligohydramnios can be defi ned as presence of less than 
200 ml of amniotic fl uid at term or an AFI of less than 5 cm 
or presence of the largest pocket of fl uid, which does not 
measure more than 2 cm at its largest diameter. For specifi c 
abdominal fi ndings in relation to IUGR, refer to chapter 11. 
Findings on abdominal examination suggestive of oligohy-
dramnios are as follows:
• The fundal height is less than that estimated on the basis of 

LMP.
• Uterus may appear full of fetus and/or evidence of IUGR 

may be present.

 Differential Diagnosis
It is important for the obstetrician to differentiate between 
preeclampsia, gestational hypertension and chronic hyper-
tension. The differentiating features of all these have been 
described in the introduction above.

 Management
Management comprising of investigations and definitive 
obstetric management is discussed below:

 Investigations
Laboratory tests which must be performed in these patients 
include the following:
• CBC, platelet count
• Liver function tests 
• Measurement of serum electrolytes, BUN 
• Kidney function tests (creatinine, creatine clearance, and 

24-h urine protein)
• Urinalysis 
• Ophthalmoscopic examination 

Hematocrit

The decrease in blood volume in preeclampsia can lead to an 
increase in maternal hemoglobin concentration resulting in 
increased hematocrit.

Platelet count
In normal pregnancy, the platelet count can fall below 
200×109/L due to the normal maternal blood volume expan-
sion. In preeclampsia, the platelet count falls further and is 
associated with progressive disease. This fall is probably a 
result of both increased platelet consumption and intravascu-
lar destruction related to preeclampsia. Coagulation abnor-
malities are unlikely to occur if the platelet count remains 
above 100×109/L. Normal platelet count varies between 150–
400 × 109/liter. A low platelet count could also be indicative 
of the HELLP syndrome which would be discussed later in 
the chapter.

Kidney function tests
Renal function is generally maintained in preeclampsia until 
the late stage, unless the HELLP syndrome develops.

Serum creatinine levels 
In normal pregnancy, there is an increase in creatinine clear-
ance with a concomitant decrease in serum creatinine and 
urea concentrations. If creatinine is found to be elevated early 
in pregnancy, underlying renal disease should be suspected. 
In severe preeclampsia, serum creatinine can be seen to rise 
and is associated with a worsening outcome. However, with 
the increase in use of antihypertensive drugs and magnesium 
sulfate in patients with preeclampsia, the incidence of renal 
failure is progressively decreasing. When renal failure does 
occur, it is usually associated with hemorrhage, HELLP syn-
drome or sepsis.

Serum uric acid levels
Serum concentrations of uric acid fall in normal pregnancy 
because renal excretion increases. In preeclampsia, there can 
be a rise in uric acid concentrations mostly due to decrease 
in renal excretion, but could also be related to increased pro-
duction secondary to tissue ischemia and oxidative stress. 
Increased serum uric acid levels are usually related to poorer 
outcomes both for the mother and baby.

Liver function test 
• Liver function tests including the measurement of alanine 

and aspartate aminotransferase and lactate dehydrogenase 
activities must be performed.
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• An AST level of above 75 IU/L is seen as signifi cant and a 
level above 150 IU/L is associated with increased morbid-
ity to the mother. 

Ophthalmoscopic examination 
The following fi ndings may be observed on the ophthalmo-
scopic examination:
• Presence of retinal edema
• Constrictions of the retinal arterioles: Narrowing of the 

retinal arterioles is related to the severity of hypertension.
• Alteration of normal ratio of Vein: Arteriolar diameter: 

Due to the arteriolar narrowing, the vein: Arteriolar diam-
eter is altered from 3:2 to 3:1.

• There is nicking of the veins where they are crossed by the 
arterioles.

 Treatment/Obstetric Management

PREVENTION

Although there is no known way to prevent preeclampsia, 
it is important for all pregnant women to start prenatal care 
early and continue it throughout the pregnancy. This allows 
the healthcare provider to fi nd and treat conditions such as 
preeclampsia early. Use of aspirin, calcium, vitamin C (1,000 
mg per day); vitamin E (400 mg per day) has shown potential 
promise towards prevention of preeclampsia. However large, 
randomized trials in future are required to show defi nite ben-
efi ts with the use of these supplements. 
 Presently, most evidence suggests little or no benefi t of 
low-dose aspirin in prevention of PIH in the women belong-
ing to the low risk category. Evidence regarding the use of 
calcium supplements for prevention of preeclampsia has also 
presented with confl icting results. Levine et al have shown 
that calcium supplementation with 2 grams of calcium daily 
during pregnancy did not reduce the incidence or severity of 
preeclampsia or delay its onset, nor did it reduce the incidence 
of pregnancy-associated hypertension without preeclampsia. 
The results of this study contraindicated the study of other 
trials which have shown that daily supplementation with cal-
cium helps in preventing preeclampsia. When the analyses 
were stratifi ed according to compliance, calcium supplemen-
tation was observed to produce no effect on preeclampsia or 
on pregnancy-associated hypertension without preeclampsia, 
even among the women who were most compliant with treat-
ment. World Health Organization’s randomized controlled 
trial of calcium supplementation among pregnant women with 
low calcium intake showed that prescription of 1.5 grams cal-
cium supplements to nulliparous and normotensive pregnant 
women from populations with dietary calcium intake of less 

than 600 mg/d, before 20 weeks of gestation, given through-
out their pregnancy did not prevent preeclampsia. However, 
it did reduce the severity of preeclampsia. Maternal and 
neonatal mortality was also signifi cantly reduced. Calcium 
intake by the woman during second trimester of pregnancy 
is inversely associated with high blood pressure in the off-
spring. This issue is an important one because, if confi rmed, 
ensuring adequate calcium intake among pregnant women 
could be a way to prevent hypertension and its sequel in the 
next generation.

Other Nutritional Advice Commonly Prescribed 
for Preeclampsia
A variety of nutritional interventions have been evaluated for 
their potential role in prevention of preeclampsia. It is com-
monly believed that salt restriction during pregnancy helps 
in providing relief from increased blood pressure in preec-
lampsia. Dietary salt restriction and inappropriate diuretic 
therapy had been used since long for treatment of eclamp-
sia. Presently, there is absence of any evidence which shows 
benefi cial action of salt restriction in preeclampsia. In the 
absence of evidence that advice to alter salt intake during 
pregnancy has any benefi cial effect for prevention of preec-
lampsia or any other outcome, salt consumption during 
pregnancy should remain a matter of personal preference. 
Supplementation with fi sh oil has also been tried as a thera-
peutic option for preeclampsia. In a study by Oslen et al, fi sh 
oil supplementation was observed to have no effect on intra-
uterine growth retardation or pregnancy induced hyperten-
sion. Use of antiplatelet drugs, particularly aspirin have also 
been tried for prevention of preeclampsia. However, various 
studies have presented with confl icting results. In the CLASP 
(Collaborative low dose aspirin study in pregnancy) trial, use 
of aspirin (60 mg daily) was associated with a nonsignifi -
cant reduction in the incidence of proteinuric preeclampsia. 
Also, no signifi cant effect was observed on the incidence of 
IUGR or of stillbirth and neonatal death. Aspirin did, how-
ever, signifi cantly reduce the incidence of preterm delivery 
among preeclamptic women. Use of low-dose aspirin was 
observed to be safe for the fetus and newborn infants, with 
no evidence of an increased likelihood of bleeding. Use of 
aspirin did not cause a signifi cant increase in incidence of 
placental hemorrhages or in bleeding during preparation for 
epidural anesthesia. However, it did result in a slight increase 
in the need of blood transfusion after delivery. Thus the use 
of low dose aspirin in the early second trimester may be 
justifi ed in women suffering from severe, early-onset preec-
lampsia who may require a very preterm delivery. The results 
of the BLASP trial (Barbados Low Dose Aspirin Study in 
Pregnancy) and ECPPA (Estudo Colaborativo Para Prevenção 
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da Préeclampsia com Aspirina) trial do not support the rou-
tine use of low-dose aspirin for prevention of preeclampsia or 
its complications.
 Oxidative stress, a condition characterized by peroxi-
dants predominated over by antioxidants has been recently 
suggested to play an important role in the pathogenesis of 
preeclampsia.
 The use of α-tocopherol and vitamin C, either alone or 
in combination, has been reported in several clinical studies 
evaluating potential benefi t of anti-oxidants in preeclampsia.
 However the results, so far have largely been disappoint-
ingly negative. Supplementation with antioxidants like vita-
mins C and E during pregnancy does not reduce the risk of 
preeclampsia, the risk of intrauterine growth restriction, or 
death or other serious outcomes in the infants of nulliparous 
women.
 Management of cases with preeclampsia is described 
in flow chart 12.1. Management of preeclampsia would 
be discussed under two headings: Management in cases 
of mild preeclampsia and management in cases of severe 
preeclampsia.

MANAGEMENT OF MILD PREECLAMPSIA

Maternal Management
When the mother is diagnosed with mild type of preeclamp-
sia in the antenatal period, she should be admitted in the hos-
pital in order to assess the severity of condition and decide 
further management. Domiciliary treatment has no role in an 
established case of preeclampsia and the patient must be hos-
pitalized. In an under-resourced setting where it might not be 
possible to admit every patient with mild preeclampsia, the 
patient must be at least referred to an antenatal day unit for 
further investigations. The following assessments need to be 
carried out:
• Daily detailed examination for the symptoms indicative of 

severe preeclampsia, including history of headache, visual 
disturbances, epigastric pain, edema, etc. 

• Regular weight measurement at weekly intervals to assess 
if the woman is gaining weight at a rapid rate.

• Daily examination of urine for the presence of the pro-
tein by dipstick. If proteinuria of 2+ or more on dipstick is 
present, 24-hour protein estimation may be required. 

• Blood pressure measurement to be done every 4 hourly (at 
least four times a day).

• The following investigation to be done on weekly basis: 
Hematocrit with platelet count, KFT (blood urea; serum 
uric acid; and serum creatinine); LFT (AST, ALT and 
LDH) and ophthalmoscopic examination. The frequency 

of the investigation can be changed depending upon the 
severity of symptoms and the results of the investigations. 

• Absolute bed rest, as recommended in the past is not 
required. 

• Prescription of the sedatives or tranquilizers is not 
required. 

• Well balanced diet, rich in protein and calories is 
prescribed.

• Low dose aspirin in the dose of 60 mg daily can be pre-
scribed: This is thought to reduce the production of vaso-
constrictors like thromboxane A2 without having any 
affect on the production of vasodilators like prostacyclin. 

• Calcium supplementation: Though no defi nite role of cal-
cium supplementation in prevention of preeclampsia has 
been shown during pregnancy, nevertheless supplementa-
tion with 300–600 mg of exogenous calcium preparations 
from 20th week of gestation has been signifi cantly shown 
to increase the density of fetal bones.

Most cases of the gestational hypertension and mild preec-
lampsia respond to conservative management. However, fetal 
surveillance is required until the baby has attained maturity 
because the underlying pathophysiology behind preeclampsia 
would be corrected only following the delivery of the baby. 
The pregnancy should not be allowed to continue beyond 
EDD. 

Fetal Evaluation
Until the fetal maturity is attained, fetal surveillance com-
prises of the following tests:
• Daily fetal movement count
• Weekly measurement of fundal height and abdominal 

girth in order to detect IUGR 
• Non-stress test weekly
• Ultrasound examination for evaluating the period of ges-

tation in early pregnancy and in the third trimester at every 
two weekly intervals.

• BPP after every two weeks.
• Doppler ultrasound at every three–four weekly intervals.

Mode of Delivery
There is no advantage of performing a cesarean over normal 
delivery. There is no need to hasten the delivery in cases of 
mild preeclampsia. The obstetrician can continue until term; 
however the pregnancy must not be allowed to exceed the 
EDD.

Postpartum Period
The obstetrician must remain vigilant regarding the high 
chances for the occurrence of PPH. This is all the more 
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Flow chart 12.1: Management of cases with preeclampsia
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important since the routine use of methargin at the time of 
delivery of the baby’s anterior shoulder is contraindicated in 
hypertensive women.
 Following delivery, the ACE inhibitors can be restarted. 
Use of methyldopa is to be stopped due to risk of develop-
ment of psychological changes, like depression in the mother.

MANAGEMENT OF SEVERE PREECLAMPSIA

The parameters for describing a patient to be suffering from 
severe preeclampsia are described in table 12.5. The aim of 
treatment in cases of severe preeclampsia is to protect both 
the mother and the fetus from the adverse effects of high BP 
and to prolong the pregnancy as far as possible in order to 
prevent the risk of fetal prematurity. Management of severe 
preeclampsia must be preferably done in tertiary unit, follow-
ing a multidisciplinary team approach involving the obstetri-
cian, physician, pediatrician and the anesthetist. Management 
of cases with preeclampsia is all the more important because 
there is danger of progression to eclampsia (a stage in which 
the patient experiences fi ts), if the blood pressure remains 
uncontrollably high. The management of severe preeclampsia 
is to be based on careful fetal assessment, maternal stabiliza-
tion, continued monitoring and delivery at the optimal time 
for the mother and her baby. The only cure for preeclampsia 
is the delivery of the baby. Therefore, while deciding the time 
for delivery, a fi ne balance between fetal maturity and mater-
nal wellbeing needs to be maintained. 

Maternal Stabilization
Since there is a risk for eclampsia, patients with severe preec-
lampsia or imminent eclampsia must always be stabilized 
before they are transferred to a tertiary unit, or before delivery 
is planned. One way of doing this is by prescribing antihyper-
tensive medicines to keep BP under control. Prescriptions of 
antihypertensive medicines help prevent the development of 
the complications related to high BP (e.g. intracranial hemor-
rhage). Another strategy, which is commonly employed, is 
starting magnesium sulfate (would be described later). These 
strategies usually help in prevention of eclampsia and help in 
buying time until the fetus has gained suffi cient maturity so 
that it can be delivered. The following steps also need to be 
taken:
• Patients with severe preeclampsia must be hospitalized to 

a tertiary unit.
• Senior obstetric and anesthetic staff and experienced mid-

wives should be involved in the care of such patients.
• Continuous maternal BP monitoring: The blood pres-

sure should be checked at every 15 minutes in the begin-
ning, until the woman has stabilized and then after every 

30 minutes in the initial phase of assessment. Once the 
patient has become stable and asymptomatic, the blood 
pressure may be checked at 4-hourly intervals, especially 
if a conservative management plan is in place.

• Urine should be carefully monitored for proteinuria twice 
daily. In presence of signifi cant proteinuria, a 24-hour esti-
mation of urine proteins may be done.

• Maternal weight must be measured every day. 
• Tests like platelet count, kidney function tests (serum uric 

acid concentration, blood urea and serum creatinine con-
centration) and tests of liver function must be done at the 
time of admission and then twice weekly.

• Antihypertensive drugs must be used to keep the diastolic 
blood pressure under 110 mm of Hg. 

• Prophylactic use of magnesium sulfate to prevent 
eclampsia.

Fetal Management in Case of Severe 
Preeclampsia
In cases of preeclampsia, the fetuses are at risk due to prema-
turity as premature delivery may be required to save moth-
er’s life. On the other hand, if the pregnancy is allowed to 
continue, placental insuffi ciency resulting from preeclampsia 
may cause intrauterine growth restriction. IUGR occurs in 
approximately 30% of pregnancies with preeclampsia. Thus, 
fetal monitoring forms an important aspect of management of 
patients with preeclampsia.

Conservative management
If conservative management is planned, until fetal maturity is 
attained, the following investigations need to be done:
• Daily Fetal Movement Count,
• Weekly measurement of fundal height and abdominal 

girth in order to detect IUGR, 
• Ultrasound measurement of fetal growth after every two 

weeks, 
• Serial assessment of umbilical blood fl ow velocity by 

Doppler ultrasonographic assessment after every two 
weeks. Umbilical artery Doppler analysis showing absent 
or reversed end diastolic fl ow is associated with poor neo-
natal outcomes and mandates immediate delivery.

• Regular cardiotocography (non-stress test) at twice weekly 
intervals.

• BPP at weekly or twice intervals. Reduced liquor volume 
is also associated with placental insuffi ciency and fetal 
growth restriction. Serial estimations of liquor volume can 
help detect fetal compromise. 

The frequency of various tests for fetal and maternal surveil-
lance is not fi xed. It can vary from patient to patient based on 
the clinical situation. 
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Delivery is planned
In case the delivery is planned and a preterm fetus needs to be 
delivered, the following steps need to be undertaken:
• Administration of corticosteroids.
• Measurement of L: S ratio in the amniotic fl uid; L: S ratio 

> 2 is indicative of fetal maturity.
• Fetus should be closely monitored at the time of labor, 

preferably with continuous electronic fetal monitoring.

Timing of delivery
The only way to cure preeclampsia is to deliver the baby. 
Therefore, termination of pregnancy is the treatment of 
choice in all patients with severe preeclampsia where the 
fetus has attained maturity. The timing of delivery needs to 
be decided based on various parameters enumerated in table 
12.7. The timing of delivery based on the period of gestation 
in cases with severe preeclampsia is described below.
• More than 32 weeks of gestation: In cases of severe preec-

lampsia, when the pregnancy is more than 32 weeks of 
gestation, delivery is the treatment of choice. In case the 
period of gestation is less than 34 weeks, prophylactic 
steroids should be given to induce fetal lung maturity. A 
policy of administering corticosteroids, 12 mg betametha-
sone IM every 24 hours for two doses or 6 mg dexam-
ethsone IM every 12 hours for four doses to women who 
are likely to have a preterm delivery can be expected to 
achieve substantial reduction in neonatal morbidity and 
mortality.

• Before 26 weeks of gestation: In women with severe 
preeclampsia before 26 weeks of gestation, prolonging the 
pregnancy at this gestational age may result in grave com-
plications for the mother. Therefore labor must be induced 
for pregnancies less than 26 weeks, although it is quite 
unlikely that the fetus would survive at this time. 

• Between 26–32 weeks of gestation: Pregnancies between 
26–32 weeks represent a “gray zone.” The obstetrician 
needs to balance the risk of prolonging the pregnancy, 
thereby increasing the maternal risk of developing 
complications related to severe preeclampsia against the 
risk of delivering a premature fetus which may not even 
survive.

 If the obstetrician decides to continue pregnancy, close 
maternal and fetal monitoring requires to be done, because 
simply lowering the blood pressure under conservative 
management will not slow down the disease process. 
The risk for preeclampsia related complications, such as 
abruption, still remain.

Mode of delivery
Severe preeclampsia per se is not an indication for cesarean 
section. If the cervix is ripe, labor can be induced by using 
intravenous oxytocin and ARM. Labor may be induced if any 
of the conditions mentioned in the table 12.8 occur. In case of 
presence of unfavorable cervix or other complications (e.g. 
breech presentation, fetal distress, etc.), a cesarean section 
needs to be done. If delivery has been decided upon before 
32 weeks of gestation, the practice in the UK and US is to 
deliver by elective cesarean section; after 32 weeks of ges-
tation, a vaginal delivery is more likely. This is so as labor 
can aggravate fl uid overload and blood pressure control and 
therefore vaginal delivery may not be successful in more than 
50% of cases. However, most other health care centers with 
limited neonatal resuscitation facilities throughout the world, 
prefer attempting a vaginal delivery with varied results.

Maternal Management During Labor
The parameters which need to be taken care of at the time of 
labor in a patient with severe preeclampsia are enumerated in 
table 12.9 and would be described below in details. 

Maternal vitals monitoring
This involves monitoring of vitals especially maternal 
pulse and blood pressure at hourly intervals. Urine protein 
levels using a dipstick must be monitored at every 6-hourly 
intervals.

Table 12.7: Parameters for deciding the timing of delivery in
cases with severe preeclampsia

Fetal maturity
Fetal condition
Maternal condition
Bishop’s score
Period of gestation

Table 12.8: Indications for induction of labor in patients with
severe preeclampsia

Signs of impending eclampsia including abdominal pain, blurring 
of vision, severe persistent headache, etc.
Abnormal biophysical profi le; non-reassuring results on electronic 
fetal monitoring.
Diastolic blood pressure over 110 mm of hg
Abnormal liver function tests (lactate dehydrogenase > 1000 IU/L)
Eclampsia
Intrauterine growth retardation
HELLP syndrome
Rising serum creatinine levels
Fetal death
Placental abruption
Urine output < 500 ml/24 hours
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Choice of anesthesia
The choice of anesthetic in cesarean section is important, 
because tracheal intubation can cause a rise in both systolic 
and diastolic blood pressure. With an epidural or spinal block, 
care should be taken to keep the fl uid load to a minimum 
level. However, these methods can be safely used with appro-
priate supervision. 
 Antihypertensive therapy should be continued through-
out labor. An epidural, by allowing adequate pain relief, can 
reduce the rise in blood pressure commonly associated with 
labor. It also allows a planned delivery and easy transition to 
cesarean section if necessary.
 The antihypertensive agents are used to control persistent 
increase in BP, especially when diastolic BP>110 mm of Hg.

Use of intravenous fl uid in women with severe 
preeclampsia or eclampsia

While in normal pregnancy, there is an increase in plasma 
volume, in preeclampsia there is contracted plasma volume 
and hemoconcentration. Therefore, administration of intrave-
nous fl uid in women with severe preeclampsia and eclampsia 
must be monitored carefully. Infusion of excessive fl uid may 
result in the development of pulmonary edema and adult res-
piratory distress syndrome.
 On the other hand, if CVP is between 4–8 mm Hg, the 
obstetrician must look for the clinical signs of pulmonary 
edema, such as crepitations in the base of lungs. If crepitations 
are present, 20 mg of furosemide must be administered via 
intravenous route. If no response is seen to furosemide, 
dopamine infusion (1 μg/kg/min up to 5 μg/kg/min) must be 
given to enhance renal perfusion. One of the complications 
of pulmonary edema is poor oxygen saturation, so one of 
the best methods of monitoring fl uid status is continuous 
measurement of oxygen saturation with a pulse oximeter.

Use of antihypertensive medication
Presently, there is little evidence regarding the antihyperten-
sive drug of choice to be used for lowering blood pressure 
in case of women with severe preeclampsia or the threshold 
of blood pressure at which therapy with antihypertensive 
drugs must be initiated. If blood pressure is above 160/110 

mm Hg, the antihypertensive drugs must be defi nitely used 
for controlling the raised blood pressure. The aim of treat-
ment must be to maintain diastolic BP between 95–105 mm 
Hg. In mild to moderate cases of preeclampsia, the role of 
antihypertensive therapy is less clear. Maternal treatment is 
associated with a reduction of severe hypertension associ-
ated complications. If the blood pressure is below 160/100 
mm Hg, there is no immediate requirement for antihyperten-
sive therapy. When the blood pressure remains uncontrollable 
despite the use of antihypertensive medications, delivery is the 
only option.
 The most commonly used drugs include: Hydralazine, 
alpha-methyldopa, labetolol and nifedipine. While these med-
ications to lower blood pressure are safe during pregnancy, 
others, including drugs like angiotensin converting enzyme 
(ACE) inhibitors, beta blockers (atenolol), angiotensin recep-
tor blockers (ARB) and diuretics can harm the fetus. Use of 
atenolol and diuretics has been found to be associated with 
fetuses having lower birth weights and/or IUGR by decreas-
ing the uteroplacental blood fl ow. ACE inhibitors and ARB’s, 
when administered in the second and third trimesters, have 
been found to be associated with a characteristic fetopathy, 
oligohydramnios, neonatal renal failure and death. Thus, the 
use of these drugs should be avoided during pregnancy. The 
use of diuretics should be limited to the cases described in the 
table 12.10.
 Methyldopa and labetalol are the most commonly used 
fi rst-line drugs, followed by nifedipine as the second-line 
agent in developing countries, including India. However all 
antihypertensive drugs (hydralazine, alpha-methyldopa, labe-
tolol and nifedipine) seem to be effective. No single therapy 
can be successful in all patients and increasing doses and 
combinations of drugs are generally required. Intravenous 
labetalol or oral nifedipine is as effective as intravenous 
hydralazine, with fewer adverse effects. Other rapidly acting 
agents, like nitroglycerine, diazoxide and sodium nitroprus-
side are usually preserved for use in an ICU setting or in the 
OT. In treating severe hypertension, it is important to avoid 
hypotension, because aggressive lowering of maternal blood 
pressure may result in fetal distress. In women with preec-
lampsia, treatment of acute severe hypertension must be 
started at lower doses, because these patients may be having 
depleted intravascular volume and thereby may be at an 
increased risk for hypotension. 

Table 12.9: Parameters which need to be taken care of at the
time of labor in a patient with severe preeclampsia

Maternal vitals monitoring
Use of intravenous fl uids
Use of antihypertensive medication
Use of magnesium sulfate
Choice of anesthesia in case of cesarean delivery

Table 12.10: Indications for the use of diuretics

Severe pulmonary edema. 
Massive edema, not relieved by rest
Cardiac failure 
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Hydralazine
Hydralazine is a directly acting arterial vasodilator, which is 
preferred antihypertensive for the treatment of hypertensive 
crisis during pregnancy.
 Dosage: For controlling hypertensive crisis during preg-
nancy, hydralazine is given in the dose of 5 to 10 mg intrave-
nously, repeated every 20 minutes until the desired response 
is achieved. It can also be administered in form of continuous 
infusion, given at the rate of 0.5 – 10 mg /hour. Hydralazine 
can also be administered orally in the dose of 50 to 300 mg/
day in 2 to 4 divided doses for control of gestational hyper-
tension or chronic hypertension during pregnancy. The time 
for onset of action is 10 minutes via intravenous route and 
10–30 minutes via intramuscular route. 
 Side effects: The use of hydralazine can produce mater-
nal side effects like nausea, vomiting, hypotension, fl ushing, 
headache, CNS depression, tachycardia, anxiety, restless-
ness, hyperrefl exia, etc. In the fetus, this drug can also pro-
duce abnormalities in heart rate sounds, including reduced 
variability.

Alpha-methyldopa
Methyldopa is the α methyl analogue of dopa and is one of 
the most widely used drugs for the treatment of hypertension 
in pregnancy. It results in the formation of methyl NA (a cen-
trally acting α2-adrenergic agonist), which helps in decreas-
ing the efferent sympathetic activity. Blood pressure control 
occurs gradually over a period of 6 to 8 hours and lasts for 
about 12–24 hours. It is not thought to have any teratogenic 
effect in pregnancy. Treatment with methyldopa has been 
reported to prevent subsequent progression to severe hyper-
tension in pregnancy. Alpha-methyldopa has been considered 
as the drug of choice in pregnancy according to National 
High Blood Pressure Education Program (NHBPEP) Working 
Group Report on High Blood Pressure in Pregnancy.
 Dosage: The dose of alphamethyldopa commonly in use 
is 0.5 to 3.0 g/d in 2-4 divided doses. 
 Side effects: Alphamethyldopa can commonly produce 
side effects like sedation, lethargy, cognitive impairment, 
dryness of mouth, nasal stuffi ness, headache, fl uid retention, 
weight gain, etc. 

Labetolol
Labetalol, a nonselective β-blocker which also has vascular 
α1 receptor blocking capabilities, has gained wide acceptance 
in pregnancy. It helps in lowering BP smoothly but rapidly, 
without causing tachycardia. 
 Dose: Labetalol is given as a 20 mg intravenous bolus, 
followed by 40 mg after 10 minutes. If the fi rst dose is not 
effective; then 80 mg is administered every 10 minutes. 

Maximum total dose of 220 mg can be administered. It can 
also be administered in form of a continuous infusion – 250 
mg of labetalol in 250 ml of normal saline, administered at 
the rate of 20 mg per hour (20 ml per minute). Orally, labeta-
lol is administered in the dose of 100 mg eight hourly, which 
may be increased to 800 mg /day. The onset of action of intra-
venous dosage is within 5 to 10 minutes.
 Side effects: This drug can produce side effects like fl ush-
ing, headache, nausea, vomiting. It is contraindicated in 
women with asthma and fi rst degree heart block. Therefore, 
its use must be avoided in women with asthma or conges-
tive heart failure. Due to a lower incidence of side effects 
like maternal hypotension, the use of labetalol now supplants 
that of hydralazine. When administered orally to women with 
chronic hypertension, it seems to be as safe and effective as 
methyldopa, although neonatal hypoglycemia can occur with 
higher doses.

Nifedipine
Nifedipine is a calcium channel blocker, which should be 
given orally and not sublingually for control of high blood 
pressure. 
 Dosage: Nifedipine should be given in the dose of 5–10 
mg/orally, which can be repeated after 30 minutes if nec-
essary, followed by 10–20 mg every 3–6 hours. The slow 
release preparation is given in the dosage of 30 to 120 mg/
day. Nifedipine can also be administered via intragastric route 
using a Ryles tube. The dose should not exceed 10 mg at a 
time and should not be repeated more frequently than every 
30 minutes. The oral drug starts producing its effect between 
10–15 minutes, whereas the slow released drug starts produc-
ing its effect within 60 minutes. 
 Side effects: It can produce side effects like fl ushing, 
headache, tachycardia, nausea, etc. Fetal safety of this drug 
has yet not been established. It has also been shown to inhibit 
labor and may have synergistic action with magnesium sul-
fate in lowering of BP. Therefore, a combination of magne-
sium sulfate and nifedipine is to be avoided as it can cause 
sudden hypertension.

Magnesium sulfate
Use of Magnesium sulfate in severe preeclampsia: 
Magnesium sulfate should be considered for women with 
preeclampsia, especially those with severe preeclampsia in 
whom there is concern about the risk of eclampsia. In women 
with less severe disease, the decision is less clear and usually 
depends on individual case assessment. Magnesium sulfate is 
usually used in the patients with severe preeclampsia, once 
the decision for delivery has been made. The MAGPIE study 
(2002) has demonstrated that administration of magnesium 
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sulfate to women with preeclampsia reduces the risk of an 
eclamptic seizure. Magnesium sulfate must be administered 
while awaiting delivery and in the immediate postpartum 
period for up to 24 hours following delivery or 24 hours after 
the last seizure, whichever is the later, unless there is a clini-
cal reason to continue. Magnesium sulfate is now also con-
sidered as an anticonvulsant of choice for treating eclampsia. 
 This agent had commonly been used in the US, follow-
ing the results of the Collaborative preeclampsia trial (1995). 
However, following the demonstration of its efficacy in 
Magpie trial (2002), it is commonly being used in the UK as 
well for prevention of eclampsia. In 1995, the Collaborative 
low dose Aspirin Study in Pregnancy (CLASP) group did an 
impressive study in developing countries and showed une-
quivocally that magnesium sulfate given intramuscularly or 
intravenously was superior to either phenytoin or diazepam in 
reducing recurrent eclamptic seizures. This study showed that 
the women on magnesium sulfate had a signifi cantly lower 
risk of recurrent seizures than those on diazepam or pheny-
toin. Also, the women who received magnesium sulfate were 
at a lower risk of maternal death in comparison to those on 
diazepam or phenytoin. However, these results were not sta-
tistically signifi cant. Babies of mothers on magnesium were in 
better condition after delivery and less likely to require special 
care. Recent Cochrane reviews, have however, also indicated 
a signifi cant reduction in maternal mortality with magnesium. 
 Magpie trial (2002), which had recruited over 10,000 
women with pre eclampsia, showed that there was more than 
a halving in the risk of eclampsia associated with the use of 
magnesium sulfate rather than placebo. 
 Mode of action of magnesium sulfate: Magnesium sul-
fate is associated with cerebral vasodilatation and is a blocker 
of N-methyl-D-aspartate (NMDA) receptors in the brain, the 
pathway for anoxic cell damage.
 Dosage: A total dose of 14 g is administered in form of 
loading and maintenance dose. The following regimens can 
be given:
Pritchard’s regimen:
 A Loading dose: A loading dose of 4 g magnesium sulfate 
is administered slowly intravenously over 10 minutes. Both 
50% and 25% solutions of magnesium sulfate can be used. 
4 grams solution of magnesium sulfate can be prepared by 
adding 8 ml of 50% magnesium sulfate (i.e. 2 ampoules) to 
12 ml sterile water to make a total of 20 ml. This solution of 
magnesium sulfate is then given intravenously, slowly over 
at least 5 minutes. If magnesium is given too quickly, it can 
result in the development of cardiac arrhythmia or arrest. 
The intravenous dose must be immediately followed by 5 g 
(i.e. 10 ml 50% magnesium sulfate) by deep intramuscular 
injection into each buttock.

 Maintenance dose: The maintenance dose comprises of 
5 g intramuscularly in each buttock at every four hourly inter-
vals. Intramuscular injections are painful and are complicated 
by local abscess formation in 0.5% of cases. Addition of 1 ml 
of 1% xylocaine to the above solution may help to reduce the 
pain at the injection site. 
 Zuspan’s Regimen: A loading dose of 4 g should be given 
by infusion pump over 5–10 minutes, followed by a further 
infusion of 1 g/hour maintained for 24 hours after the last 
seizure.
 Sibai’s regimen: A loading dose of 6 g should be given by 
infusion pump over 5–10 minutes, followed by a further infu-
sion of 1 g/hour maintained for 24 hours after the last seizure.
 Recurrent seizures should be treated with either a further 
bolus of 2 g magnesium sulfate or an increase in the infusion 
rate to 1.5 g or 2.0 g/hour.
 Monitoring of dosage of magnesium sulfate: Too rapid 
injection of MgSO4 should not be given. When magnesium 
sulfate is administered, the following parameters must be reg-
ularly assessed: 
• Urine output 
• Maternal deep-tendon refl exes
• Respiratory rate and oxygen saturation. 
 After the magnesium sulfate has been administe red, a 
foley’s catheter is inserted into the patient’s bladder, to moni-
tor the urinary output. If available, serum levels of magne-
sium should be regularly monitored. 
 With the dose regimen as described previously (5 g IM 
every 4hrly), there is no need for magnesium concentrations 
to be checked regularly. However, in many parts of the world, 
infusions of 1-3 g/hour (Zuspan’s and Sibai’s regimen) are 
used. Although checking of magnesium concentrations may 
be necessary when a higher infusion rate is used, toxic effects 
are unlikely when deep tendon refl exes are still present. 
 The therapeutic levels of magnesium range from 4 to 7 
mEq/L. Further dose of magnesium is adjusted based on the 
patient’s refl exes, BP, urinary output and serum Mg levels. 
The aim should be to maintain magnesium concentration 
at 4 mEq/L. If the Mg levels reach 10 mEq/L, the patellar 
refl ex is lost and at 15 mEq/L respiratory depression sets in. 
Thus, if the intramuscular regime is used, it is important to 
ensure the following parameters before the administration of 
a repeat dose: Urine output is > 30 ml/hr; patellar refl exes are 
intact and respiratory rate is above 16/minute. An overdose of 
magnesium sulfate causes respiratory and cardiac depression. 
Here, the patellar refl ex acts as a convenient warning. If the 
refl ex is present, the drug may safely be given, as there is no 
danger of magnesium toxicity. If the refl exes are absent or 
reduced, there is a danger of magnesium toxicity and the next 
dose must not be given. Toxicity to magnesium sulfate is a 
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life threatening emergency and the following steps must be 
taken immediately:
• Intubation and bag and mask ventilation must be done. 
• External cardiac massage may also be required.
• 10 ml of 10% calcium gluconate must be slowly adminis-

tered intravenously. This serves as an antidote for magne-
sium sulfate poisoning.

 The fetus is also not immune to the potential effects 
of magnesium because it can readily cross the placenta. 
Hypermagnesemia in the neonate is associated with fl accidity, 
lethargy, hypotonia, hyporefl exia and respiratory depression.
 No response to fi rst dose of magnesium sulfate: After 
giving the fi rst dose of magnesium sulfate, the blood pres-
sure must be measured again. If the diastolic blood pressure 
is still 110 mm Hg or higher, dihydralazine or oral nifedipine 
is given as follows: 
 6.25 mg dihydralazine by intramuscular injection or 10 
mg (one capsule) nifedipine orally.
 Patients who have received 10 mg nifedipine can be given 
a second dose of 10 mg nifedipine orally if the diastolic blood 
pressure remains 110 mm Hg or more even after 30 minutes. 
If necessary, it can be repeated half-hourly up to a maximum 
dose of 50 mg. 
 In case of nonavailability of MgSO4, drugs like diazepam 
(valium) or phenytoin (dilantin) must be used. Thiopentone is 
reserved for status eclampticus. However, only single dose of 
these drugs must be administered. Prolonged use of diazepam 
is associated with an increase in maternal death rate. If con-
vulsions persist, intubation may be required to protect the 
airway and maintain oxygenation. Transfer to intensive care 
facilities with intermittent positive pressure ventilation may 
appear to be appropriate in these circumstances.

Phenytoin 
The loading dose of phenytoin is 15–25 mg/kg, IV. In gen-
eral, the loading dose is 1 gm/IV, diluted in 200 ml of normal 
saline given by slow infusion over 20 minutes. This must be 
followed by 100 mg 6 hourly. The fi rst 750 mg is given at the 
rate of 25 mg/min and the remaining at the rate of 12.5 mg/
min. Side effects include cardiac toxicity, nystagmus, hyper-
tension, ataxia and lethargy.

Diazepam (Lean regimen)
Loading dose of 10 mg, IV is administered over 2 minutes, 
followed by IV infusion of 40 mg in 500 ml normal saline for 
next 24 hours. This drug is not preferred as it causes lethargy 
and apnea of the newborn.
 Lytic cocktail regimen or Krishna Menon regimen com-
prising of chlorpromazine, phenargan and pethedine is no 
longer used.

Fluid balance
Since pulmonary edema has been found to be a signifi cant 
cause of maternal death, fluid restriction is advisable to 
reduce the risk of fl uid overload in the intrapartum and post-
partum periods. In usual circumstances, total fl uids should be 
limited to 80 ml/hour or 1 ml/kg/hour.
 The regime of fl uid restriction should be maintained until 
there is a postpartum diuresis, as oliguria is common with 
severe preeclampsia. If there is associated maternal hemor-
rhage, fl uid balance is more diffi cult and fl uid restriction is 
inappropriate.

Management of Hypertension Postpartum
The following steps need to be taken in the postpartum 
period:
 An initial improvement in blood pressure, followed by a 
relapse of high blood pressure is commonly observed within 
24 hours of delivery. Therefore, continued close monitoring 
must be done following delivery. 
 Antihypertensive drugs should be given if the BP exceeds 
150 mm Hg systolic or 100 mm Hg diastolic in the fi rst 4 
days of the puerperium. The medication may then be discon-
tinued when BP normalizes. This may occur days to several 
weeks postpartum and home BP monitoring by the patient 
may be helpful in this regards.
 After delivery ACE inhibitors can be started, methyldopa 
is to be stopped due to risk of development of psychological 
changes, particularly depression.
 Most postnatal convulsions occur within the fi rst 24 h 
after delivery, so anticonvulsant therapy is generally contin-
ued for at least 24 hours after delivery. 
 In the postpartum period, previously normotensive 
women have been noted to have a rise in BP, which reaches 
a maximum on the 5th postpartum day, probably as a conse-
quence of physiological volume expansion and fl uid mobili-
zation in the postpartum period. 
 Clinicians should be aware of the risk of late seizures and 
ensure that women have a careful review before discharge 
from hospital.
• Obstetricians must remember that nearly half the cases of 

eclampsia occur postpartum, especially at term, so women 
with signs or symptoms compatible with preeclampsia 
should be carefully observed postnatally. 

• The decision about discharge from hospital needs to take 
account of the risk of late seizures. Most women with 
severe preeclampsia or eclampsia will need inpatient care 
for 4 days or more following delivery. 

• Antihypertensive medication should be continued after 
delivery depending on the blood pressure recordings. 
During this time, blood pressure should not be allowed 
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to exceed 160/110 mm Hg. In most cases, the antihyper-
tensives are not required 12 weeks following delivery, 
although most women can have their treatment stopped 
much earlier than this. Currently, there is insuffi cient 
evidence to recommend any particular antihypertensive. 
In breastfeeding women, labetalol, atenolol, nifedipine 
and enalapril are currently in use, either singly or in 
combination. 

• A regular assessment of blood pressure and proteinuria by 
the general practitioner at the 6th and 12th weeks follow-
ing delivery is recommended. If hypertension or proteinu-
ria persists, then further investigation to rule out chronic 
hypertension or chronic renal disease is recommended.

 Complications
All forms of high blood pressure increase the risk for devel-
opment of pregnancy related complications. However, the 
risk of complications is highest in women with chronic high 
blood pressure accompanied by preeclampsia. Some of the 
maternal and fetal complications related to preeclampsia are 
enumerated in table 12.11. 

FETAL COMPLICATIONS

Prematurity
Premature delivery (before 37 completed weeks of preg-
nancy) may be required in women with severe preeclampsia 
in order to prevent severe complications to mother and baby. 
These babies have been shown to be at an increased risk for 
health problems during the newborn period, such as learning 
disabilities and cerebral palsy. 

Intrauterine Growth Restriction (IUGR)
Uteroplacental insufficiency in patients with preeclamp-
sia restricts the placental blood fl ow limiting the supply of 
essential nutrients and oxygen to the fetus. Blood fl ow in the 
baby may get restricted to the limbs, kidney and abdomen in 
an effort to preserve the blood supply to the vital areas like 
the brain and heart, resulting in the development of growth 
restricted fetuses. Details related to the management of a 
pregnancy complicated by IUGR are described in chapter 11. 
IUGR in the long run can result in the development of fetal 
acidosis and hypoxia.

MATERNAL COMPLICATIONS
Abruption Placenta

This refers to the premature separation of normally implanted 
placenta. Preeclampsia is an important cause for development 

of abruption placenta. Details regarding abruption placenta 
are described in chapter 4.

Cerebral Hemorrhage 
Untreated high blood pressure serves as an important cause 
for the development of cerebral hemorrhage and stroke.

ECLAMPSIA 
Eclampsia is one of the most serious complications of 
preeclampsia. This can be defi ned as onset of tonic and clonic 
convulsions in a pregnant patient with preeclampsia, usually 
occurring in the third trimester of pregnancy, intrapartum 
period or more than 48 hours postpartum.
 Eclampsia is thought to be related to cerebral vasospasm, 
which can cause ischemia, disruption of the blood brain bar-
rier and cerebral edema. Once the seizures and severe hyper-
tension has been controlled, delivery is required for the treat-
ment of eclampsia.

Prevention of Eclampsia
• In order to prevent the occurrence of eclampsia, the obste-

trician needs to remain vigilant regarding the appearance 
of signs of imminent eclampsia in patients with severe 
preeclampsia (see table 12.5).

• The decision for delivery must be made as soon as pos-
sible in patients with severe preeclampsia. 

• Women with severe preeclampsia (BP > 160/110 along 
with proteinuria) should be given magnesium sulfate as a 
prophylactic measure. Magnesium sulfate should be con-
tinued for 24 hours after delivery or 24 hours after the last 
convulsion, whichever is later.

Management of Eclampsia
Every maternity unit must be equipped to deal with 
this obstetric emergency and must institute emergency 

Table 12.11: Complications related to preeclampsia

Maternal  Fetal

HELLP syndrome Oligohydramnios     
Abruption placenta Intrauterine death      
Cerebral hemorrhage Prematurity
Sepsis/shock  Intrauterine growth retardation
Eclampsia 
Risk of recurrence of Intrauterine asphyxia and acidosis
preeclampsia in
subsequent pregnancies
Impaired renal function Infant death
Impaired liver function
Pulmonary edema
Maternal death
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management effectively. There should preferably be a sepa-
rate eclampsia room in each obstetric ward. This room should 
be especially reserved for patients with severe preeclampsia 
or eclampsia and should be free from noise. It should have 
a railed bed and equipment like suction machine, equipment 
for resuscitation, syringes, tongue blade and drug tray with 
drugs such as magnesium sulfate, nephidipine, diazepam, etc. 
Early involvement of consultant obstetrician, anesthetic staff 
and other specialists including a hematologist, ophthalmolo-
gist, neonatologist, etc may be required. Care of patients with 
eclampsia requires the following steps: 
• Immediate care involves maintenance of airway, oxygen-

ation and prevention of trauma or injury to the patient. 
Injury to the patient can be prevented by placing her on a 
railed bed. A tongue blade can be used to prevent her from 
biting her tongue.

• The patient should be placed in the left lateral position and 
the airway must be secured. Oxygen should be adminis-
tered through a face mask. 

• Monitoring of vitals including pulse, blood pressure, res-
piratory rate and oxygen saturation needs to be done every 
15 minutes. Knee jerks and urine output need to be moni-
tored every half hourly.

• An IV line must be secured and the patient must be given 
IV Ringer’s lactate or 0.9% normal saline solution. Fluids 
should be restricted to 80 ml/hr or 1mg/kg body weight. 
RCOG recommends fl uid restriction so as to avoid fl uid 
overload and pulmonary edema. Close monitoring of fl uid 
intake and urine output at every half hourly interval is 
mandatory.

• Treatment of choice to treat convulsions is the administra-
tion of magnesium sulfate. Magnesium sulfate is supposed 
to act by relieving cerebral vasospasm. 

• Once the patient has stabilized, an obstetric examination 
must be performed and fetal status must be evaluated. 
An obstetric evaluation and plan to deliver the patient is 
required.

• Continued fetal monitoring, preferably through continu-
ous electronic monitoring is required until the baby is 
delivered.  

 Though defi nitive treatment of eclampsia is delivery, the 
maternal wellbeing gets priority over fetal condition. Once 
the mother has stabilized, she should be delivered as soon 
as possible. However, it is inappropriate to deliver an unsta-
ble mother even if there is fetal distress. Once seizures and 
severe hypertension has been treated and hypoxia has been 
corrected, delivery can be expedited. The mode of delivery, 
whether by vaginal or abdominal route depends on obstet-
ric evaluation of the individual patient. If the cervix appears 
unfavorable, vaginal prostaglandins can be used for induction 

of labor. Strict blood pressure monitoring must be continued 
throughout labor. If the maternal condition stabilizes, convul-
sions are absent and the fetus is preterm, the delivery can be 
delayed. During this time, corticosteroids should be adminis-
tered to attain fetal maturity and continuous fetal surveillance 
needs to be done. During this time, patient can be shifted to 
a tertiary care center having adequate neonatal resuscitation 
facilities. 
 Management in patient with eclampsia is shown in fl ow 
chart 12.2. Parameters used for planning the delivery include 
gestational age; severity of disease; seizures/hypertension 
and immediate danger to the mother/fetus. If the period of 
gestation is less than 26 weeks, both the maternal and fetal 
prognosis would be bad if the pregnancy is allowed to con-
tinue in order to attain fetal maturity. In these cases, preg-
nancy must be terminated following maternal stabilization. 
In cases the period of gestation is between 26 to 34 weeks, 
expectant management plan can be followed, provided that 
the maternal condition remains stabilized. The mother must 
be administered intramuscular corticosteroids and the fetus 
must be adequately monitored. The fetus must be delivered 
when the amniotic fl uid L: S ratio becomes more than two, 
i.e. the fetal lung maturity has been attained. In case the fetal 
maturity has not been attained, but either the maternal (high 
blood pressure) or fetal condition (fetal distress) deteriorates, 
the fetus needs to be delivered by the fastest route. In case the 
period of gestation is more than 34 weeks, there is no need to 
continue the pregnancy and the baby may be delivered by the 
fastest route. The obstetrician may be also required to expe-
dite the delivery in case there is presence of any of the omi-
nous features of eclampsia as described in table 12.12.
 If the delivery can be delayed for at least 24 hours and the 
fetus is premature, steroids for attaining lung maturity can be 
given (2 doses of 12 mg of betamethasone 24 hours apart). 
However in patients with eclampsia, due to a requirement 
for urgent delivery, there may be unavailability of so much 
time. Therefore, a woman with severe preeclampsia may 
be administered the dose of corticosteroids in the antenatal 

Table 12.12: Ominous features of eclampsia

Long interval between onset of fits and commencement of 
treatment.
Antepartum eclampsia early in pregnancy.
Number of seizures more than ten.
Systolic BP> 200 mm of Hg.
Temperature > 102°F.
Oliguria.
Non response to treatment.
Jaundice.
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Flow chart 12.2: Management of patients with eclampsia

period in anticipation of an emergency preterm delivery. In 
case an urgent preterm delivery is required, the obstetrician 
must try to administer at least one dose of corticosteroids, 
one hour prior to delivery. Patients with severe eclampsia 
or preeclampsia, who had received even a single dose of IV 
steroids, one hour prior to delivery, have been observed to 
be associated with a reduced incidence of intraventricular 
hemorrhage and necrotizing encephalopathy among the 
preterm infants.

Intrapartum management
The following steps should be taken during the intrapartum 
period among the women with severe eclampsia undergoing 
normal vaginal delivery: 
• Second stage of labor should be cut short and assisted 

operative vaginal delivery (forceps/ vacuum) can be 
considered. 

• Ergometrine at the delivery of anterior shoulder must be 
withheld as this may result in further increase in the blood 
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pressure. Due to this, there may be increased chances for 
development of postpartum hemorrhage. In order to pre-
vent PPH in cases of preeclampsia, the therapeutic modal-
ities listed in table 12.13 can be tried.

Management in the postpartum period
Following delivery, close monitoring should be continued for 
a minimum of 24 hours. It is important to be vigilant and con-
tinue anticonvulsive treatment for fi rst 24–48 hours because 
eclampsia is likely to occur during this period. 
 Blood pressure needs to be continuously monitored in 
the postpartum period. Antihypertensive treatment can then 
be gradually tapered off depending upon the blood pressure 
levels.

Mode of delivery
Eclampsia per se is not an indication for cesarean delivery. In 
case the cervix is not favorable, labor can be induced using 
vaginal prostaglandins and oxytocin infusion. Indications 
for cesarean section in cases of eclampsia are listed in table 
12.14. If LSCS is decided upon in a case of eclampsia, then 
the next MgSO4 dose (to be given after 4 hours) may be 
deferred. This is so because MgSO4 may have a synergistic 
action with that of muscle relaxants, thereby accentuating the 
action of muscle relaxants, resulting in uterine atony.

HELLP SYNDROME
About 20% of women with severe preeclampsia may develop 
a complication called HELLP syndrome (an abbreviation 
which stands for hemolysis, elevated liver enzymes and low 
platelet count).

Symptoms
Symptoms may include nausea and vomiting (65%), head-
ache (31%), upper abdominal pain (30%) and general malaise 

(90%). Since early diagnosis of this syndrome is critical, 
HELLP syndrome must be suspected in any pregnant woman 
who presents with malaise, epigastric pain or a viral type 
illness in presence of preeclampsia. Such women must be 
evaluated with a complete blood cell count and liver function 
tests. 

Pathophysiology
The pathophysiology of this multisystem disease can be 
attributed to abnormal vascular tone, vasospasm and coagu-
lation defects, microvascular endothelial damage and intra-
vascular platelet activation. Activation of platelets can result 
in the release of thromboxane A2 and serotonin, causing fur-
ther vasospasm, platelet agglutination and aggregation and 
endothelial damage. This cascade is only terminated with 
delivery.

Diagnosis
The three chief abnormalities found in HELLP syndrome 
are hemolysis, elevated liver enzyme levels and a low plate-
let count. Laboratory tests like proteinuria and an increased 
uric acid concentration, which are usually elevated in cases 
with preeclampsia, may not be altered in cases with HELLP 
syndrome.

Platelet count
A low platelet count (<1,00,000/mm3) is the best indicator 
of HELLP syndrome. The thrombocytopenia has been attrib-
uted to increased consumption and/or destruction of platelets. 
Platelet counts can drop to as low as 6,000 per mm3 (6 × 109 
per L), but any platelet count less than 150 per mm3 (150 
× 109 per L) warrants attention. Reduction in the values of 
various clotting parameters, like the prothrombin time, par-
tial thromboplastin time and fi brinogen level (<300 mg per 
dL) is usually not present in patients with HELLP syndrome, 
unless there is an associated DIC. Besides the reduction in 
above mentioned clotting parameters, increase in the levels 
of D-dimer is a more sensitive indicator of subclinical coagu-
lopathy and may be positive before other coagulation studies 
become abnormal.

Peripheral smear
The hemolysis in HELLP syndrome results in a microangio-
pathic hemolytic anemia. Red blood cells become fragmented 
as they pass through small blood vessels with endothelial 
damage and fi brin deposits. The peripheral smear may reveal 
evidence of hemolysis in form of spherocytes, schistocytes, 
triangular cells and burr cells. Excessive hemolysis may 
result in increase in serum bilirubin levels ≥ 1.2 mg/dl.

Table 12.13: Drugs for controlling PPH in cases with severe
preeclampsia

Oxytocin (10 units IV or IM),
Prostaglandin (125 μg or 250 μg IM),
Misoprostol 600 to 1,000 μg (rectal, vaginal, oral)

Table 12.14: Indications for cesarean section in cases
with eclampsia

Any obstetric indication (CPD, placenta previa, etc)
Fetal distress
Vaginal delivery is unlikely to occur within a reasonable time frame 
after the fi rst eclamptic fi t
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Liver function tests
Obstruction of hepatic blood fl ow by fi brin deposits in the 
sinusoids is thought to result in periportal necrosis and in 
severe cases, intrahepatic hemorrhage, subcapsular hematoma 
formation or hepatic rupture. This liver damage manifests 
in form of elevated liver enzyme levels (AST and ALT ≥ 
72 IU/L and LDH > 600 IU/L). Hepatic imaging regardless 
of the severity of the laboratory abnormalities is useful for 
assessment of subcapsular hematoma or rupture. 

Physical examination
The physical examination may be normal in patients with 
HELLP syndrome. However, right upper quadrant ten-
derness is present in as many as 90% of affected women. 
Hypertension and proteinuria may be absent or mild. 

Differential Diagnosis
The differential diagnosis of HELLP syndrome includes 
acute fatty liver of pregnancy, thrombotic thrombocytopenic 
purpura, hemolytic uremic syndrome, viral hepatitis, gall 
bladder disease, gastroenteritis, kidney stones, pyelonephri-
tis, thrombotic thrombocytopenic purpura, hemolytic uremic 
syndrome, encephalopathy and hyperemesis gravidarum.

Classifi cation
The classifi cation of HELLP syndrome is shown in table 
12.15. Patients with class I HELLP syndrome are at a higher 
risk for maternal morbidity and mortality than patients with 
class 2 or 3 HELLP syndrome. 

Treatment
Management of HELLP syndrome is described in fl ow chart 
12.3. The mainstay of therapy is supportive management, 
including seizure prophylaxis and blood pressure control in 
patients with hypertension. Women remote from term should 
be considered for conservative management, whereas those 
with period of gestation greater than 34 weeks must be 
delivered. Some patients may require transfusion of blood 
products or platelets. Rarely, patients with refractory HELLP 
syndrome require plasmapheresis. 

 Previously, when the patients were diagnosed with 
HELLP syndrome, prompt delivery was recommended. 
However recent research suggests that morbidity and mortal-
ity does not increase when patients with HELLP are treated 
conservatively. The patient management should be decided 
on the basis of gestational age and the condition of the mother 
and fetus. In the past, delivery in patients with HELLP syn-
drome was routinely accomplished by cesarean section. 
Patients with severe HELLP syndrome, superimposed DIC 
or a gestation of less than 32 weeks should be delivered by 
cesarean section. A trial of labor is appropriate in patients 
with mild to moderate HELLP syndrome who remain stable, 
have a favorable cervix and have a period of gestation of 32 
weeks of greater. Corticosteroids to achieve pulmonary lung 
maturity may be administered to women in whom delivery 
may be required before 32 completed weeks of gestation. 
The laboratory abnormalities in HELLP syndrome typically 
worsen after delivery and then begin to resolve by three to 
four days postpartum.
 The various other therapeutic options used in the patients 
with HELLP syndrome are described below:

Corticosteroids 
Patients with HELLP syndrome should be routinely treated 
with high dose corticosteroids. The antenatal administration 
of dexamethasone (Decadron) in a high dosage of 10 mg 
intravenously every 12 hours has been shown to markedly 
improve the laboratory abnormalities associated with HELLP 
syndrome. Corticosteroid therapy should be instituted in 
patients with HELLP syndrome who have a platelet count 
of less than 100,000 per mm3 (100 × 109 per L) and should 
be continued until liver function abnormalities have started 
resolving and the platelet count becomes greater than 100,000 
per mm3 (100 × 109 per L). 

Magnesium sulfate
Patients with HELLP syndrome should be treated prophylac-
tically with magnesium sulfate to prevent seizures, whether 
hypertension is present or not. 

Antihypertensive therapy
Antihypertensive therapy should be initiated if BP remains 
consistently greater than 160/110 mm Hg despite the use of 
magnesium sulfate. This reduces the risk of maternal cerebral 
hemorrhage, placental abruption and seizure. The goal is to 
maintain diastolic blood pressure between 90 and 100 mm Hg. 

Blood transfusion
Nearly half of the patients with HELLP syndrome require 
transfusion with some form of blood product. Patients with a 

Table 12.15:Classifi cation of HELLP syndrome

Class of HELLP Platelet count
syndrome

Class I Less than 50,000 per mm3 (50 x109 per L)
Class II 50,000 to less than 100,000 per mm3 (50 to 

100 x 109 per L)
Class III 100,000 to 150,000 per mm3 (100 to 150 x 

109 per L)
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Flow chart 12.3: Management of cases with HELLP syndrome

platelet count greater than 40,000 per mm3 (40 × 109 per L) 
are unlikely to bleed. These patients do not require transfu-
sion unless the platelet count drops to less than 20,000 per 
mm3 (20 × 109 per L). Patients who undergo cesarean sec-
tion should be transfused if their platelet count is less than 
50,000 per mm3 (50 × 109 per L). Prophylactic transfusion of 
platelets at delivery does not reduce the incidence of postpar-
tum hemorrhage or hasten normalization of the platelet count. 

Patients with DIC should be given fresh frozen plasma and 
packed red blood cells.

Plasmapheresis
Plasmapheresis has been successful in patients with severe 
laboratory abnormalities i.e., a platelet count of less than 
30,000 per mm3 (30 × 109 per L) and continued elevation 
of liver function values and those who have required repeat 
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transfusions to maintain their hematocrit at 72 hours post-
partum. In these patients, plasmapheresis has resulted in an 
increase in the platelet count and a decrease in the lactate 
dehydrogenase levels.

Complications 
HELLP syndrome is associated with high rate of mortality 
and can cause numerous complications such as DIC, placen-
tal abruption, adult respiratory distress syndrome, hepatorenal 
failure, pulmonary edema, subcapsular hematoma and hepatic 
rupture. Patients with HELLP syndrome are at an increased 
risk of developing recurrence in subsequent pregnancies. 

 Important Questions and Answers
Q.1. How should the patient in above mentioned case study 
be managed? 
Ans. Since the woman appears to be suffering from mild 
preeclampsia, she should be admitted to hospital for maternal 
monitoring and fetal assessment (fl ow chart 12.1). Also, the 
woman is more than 38 weeks pregnant, therefore she should 
be delivered as soon as possible. 
Q.2. By what method should the woman be delivered? 
Ans. In presence of an obstetric indication (fetal 
malpresentation, placenta previa, etc) or a fetal indication 
(fetal distress) a cesarean section should be performed. 
Otherwise, there is no requirement for a cesarean delivery 
and vaginal route should be the delivery modality of choice. 
A surgical induction of labor (artifi cial rupture of membranes) 
should be performed if the cervix is favorable. If the cervix 
is not favorable, medical induction of labor using cervical 
priming with prostaglandin E2 gel followed by induction with 
oxytocin may be done. 
Q.3. On examining this patient you observe that she has 
brisk knee jerks. How should this observation alter her 
management? 
Ans. Increased tendon reflexes are a sign of imminent 
eclampsia. The patient should be considered to be affected 
with severe preeclampsia, irrespective of the degree of hyper-
tension or the amount of proteinuria. To prevent the devel-
opment of eclampsia, the patient must be admitted to the 
hospital and observed. She may be administered magnesium 
sulfate if required.
Q.4. What is the likely pathophysiology of preeclampsia?
Ans. The exact pathophysiology of preeclampsia is not yet 
understood. The most likely causes for preeclampsia and 
their underlying mechanisms are tabulated in table 12.16 
and described in fl ow chart 12.4. Some of these causes are as 
follows:

Inadequate trophoblastic invasion
Preeclampsia occurs only in the presence of a placenta. 
Preeclampsia is associated with a failure of the normal 
invasion of trophoblast cells, resulting in the maladaptation 
of maternal spiral arterioles (figure 12.4). The maternal 
arterioles are the source of blood supply to the fetus and 
inadequate trophoblastic invasion of these spiral vessels, 
which causes placental insufficiency can interfere with 
normal villous development. In most cases, poor villous 
development results in placental insuffi ciency. Secondary 
damage, such as fibrin deposition and thrombosis, can 
then occur within the placenta. These features result in 
placental insuffi ciency, which is characteristically present in 
preeclampsia. These pathological changes may be aggravated 
due to disorders such as diabetes, hydatidiform mole, multiple 
pregnancy, etc.

Maternal infl ammatory response
Although preeclampsia is a multisystem disorder, the chief 
pathology underlying preeclampsia is a vascular endothelial 
dysfunction. This could be related to strong maternal 
infl ammatory response. Cytokines such as tumor necrosis 
factor (TNF-α) and interleukins are responsible for producing 
infl ammatory damage.

Hereditary factors
Preeclampsia has been considered to be familial, but the 
exact genetic defect or preeclampsia gene has not yet been 
identifi ed. A single preeclampsia gene is unlikely; there are 
probably several modifi er genes along with environmental 
factors. The various genes which have been thought to 

Fig. 12.4: Normal trophoblastic invasion of the spiral vessels
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Table 12.16: Pathophysiology of preeclampsia

Likely cause for preeclampsia Underlying mechanism

Inadequate trophoblastic invasion Insuffi cient blood fl ow to the uterus
Prostacyclin/thromboxane imbalance Disruption of the balance of the hormones that maintain the diameter of the blood vessels.
Endothelial activation and dysfunction Damage to the endothelial lining of the blood vessels that regulates the diameter of the 

blood vessels keeping fl uid inside and preventing leakage of proteins.
Calcium defi ciency, or insuffi cient  Calcium helps maintain vasodilation, so a defi ciency would impair the function of vasodilation;
magnesium oxide magnesium stabilizes vascular smooth muscles and helps regulate vascular tone.
Hemodynamic vascular injury Injury to the blood vessels due to too much blood fl ow
Immunological activation The immune system believes that damage has occurred to the endothetial cells and in 

trying to rectify the problem, it may result in the in the formation of scar tissues, thereby 
worsening the problem.

Nutritional problems/poor diet Insuffi cient protein, excessive protein, not enough fresh fruit and vegetables (antioxidants).
Genetic factors Exact gene has yet not been identifi ed.

 Flow chart 12.4: Pathophysiology of preeclampsia
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the likely candidates include the genes which encode 
angiotensinogen, superoxide dismutase, tumor necrosis factor 
α, methylene-tetrahydrofolate reductase, factor V Leiden and 
endothelial nitric oxide synthase. 

Immunological factors
Risk of development of preeclampsia is especially decreased 
in when there is impairment in the production of blocking 
antibodies to various placental antigenic sites. These antigens 
are responsible for producing damage similar to that occur-
ring in case of acute graft refl ection.

Endothelial dysfunction and vasospasm
In the normal pregnancy, the vascular system is refractory to 
the effect of a potent vasoconstrictor, angiotensin II due to 
the increased production of an enzyme angiotensinase. This 
enzyme is produced by the placenta and destroys angiotensin 
II. In preeclampsia, there is increased vasocontriction due 
to reduced refractoriness to the action of angiotensin II and 
due to the imbalance in production of various prostaglandins. 
There is increased production of vasocontrictors like throm-
boxane A2 and reduced production of vasodilatory prostag-
landins like prostacyclins. 
Q.5. What is the likely cause for proteinuria in cases of 
preeclampsia?
Ans. Proteinurea is primarily due to the vasospasm and 
endothelial dysfunction of the endothelial cells lining the 
afferent glomerular arterioles. This results in an increased 
permeability of the vessels causing the development of pro-
teinuria. Albumin forms the major component of this pro-
teinurea. However, it is not admissible to use the term albu-
minuria as small amounts of globulins are also present.
Q.6. What is difference between preeclampsia, toxemia, 
PET and PIH?
Ans. Toxemia is an older term based on a belief that the con-
dition was the result of toxins (poisons) in the blood. PET 
(preeclamptic toxemia) is a term used by older physicians in 
the UK and elsewhere in Europe. PIH, a newer term, stands 
for pregnancy induced hypertension. The preeclampsia 
Foundation uses the term “preeclampsia” as an umbrella term 
to cover all variants of various hypertensive disorders occur-
ring during pregnancy. While to the medical researcher these 
terms may have subtle differences, they all represent serious 
conditions that the clinical should not ignore.
Q.7. What is the most common time for occurrence of 
preeclampsia?
Ans. Preeclampsia develops during pregnancy and so does 
eclampsia, but 25% of eclampsia cases develop postpartum, 
most often in the fi rst 4 days. Patients should be evaluated 

every 1 to 2 week postpartum with periodic BP measurement. 
If BP remains high even after 8 week postpartum, chronic 
hypertension should be considered.
Q.8. Is outpatient management appropriate? 
Ans. The Working Group reports that hospitalization is fre-
quently recommended for women with new onset preeclamp-
sia. After serial assessment, the setting for continued man-
agement can be determined. Hospitalization until delivery, 
allows rapid intervention for complications. 
Q.9. Can anesthesia be used during labor and delivery?
Ans. If required and in the absence of coagulopathy, regional 
or neuraxial analgesia/anesthesia is preferred. 
Q.10. Does invasive hemodynamic monitoring have a role in 
management?
Ans. Invasive hemodynamic monitoring (e.g., pulmonary 
artery catheter) may be useful in women with preeclampsia 
who have severe cardiac or renal disease, pulmonary edema, 
treatment-refractory hypertension, or unexplained oliguria.
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 Case Study
A 30-year-old G2 P1 L1 with previous history of giving birth 
to a baby with birth weight of 4.8 kg presented for routine 
ANC check-up at 20 weeks. The first baby was born by 
normal vaginal delivery. The diagnosis of gestational diabe-
tes was confi rmed in the previous pregnancy. However, the 
OGTT performed at six weeks postpartum at the time of pre-
vious pregnancy was found to be within normal limits.

 Introduction

DIABETES MELLITUS

Diabetes mellitus is an endocrine disorder of carbohydrate 
metabolism, resulting from the lack of action of hormone 
insulin, produced by the pancreatic β cells, in the body. 
Due to insulin defi ciency, the body is unable to utilize glu-
cose effi ciently and is associated with the development of 
symptoms like polyphagia, polyuria, polydipsia, nocturia, 
weight loss, exhaustion, electrolyte imbalance, etc. Diabetes 
can be associated with development of numerous complica-
tions related to the disease process and the treatment. This 
includes complications like diabetic ketoacidosis, hyperos-
molar nonketotic diabetic coma, lactic acidosis, hypoglyc-
emia, etc. Longstanding diabetes can result in development of 
numerous macrovascular and microvascular complications. 
Macrovascular complications include complications like 
myocardial infraction, peripheral vascular disease (ischemia, 
intermittent claudication, etc), stroke, etc. Microvascular 
complications can include complications like neuropathy, 
retinopathy, nephropathy, erectile dysfunction, etc.
 According to the classifi cation system devised by the 
WHO and American diabetes Association (ADA), diabetes 
mellitus has now been classifi ed into two types: Type 1 and 
type 2 diabetes. The previously used terms NIDDM (non-
insulin-dependent diabetes mellitus) and IDDM (insulin-
dependent diabetes mellitus) are no longer used. Metabolic 
changes taking place in diabetes mellitus are shown in the 
fl ow chart 13.1 (A and B), whereas different types of diabetes 
are shown in the table 13.1 below.

Gestational Diabetes13

 About 2% to 5% of the total pregnancies may be affected 
by diabetes. Among pregnancies complicated by diabetes, 
about 65% cases involve gestational diabetes, whereas 35% 
cases are associated with preexisting diabetes, of which 25% 
of cases may be associated with preexisting type 1 diabetes; 
and 10% may involve preexisting type 2 diabetes.
 Depending on the time of onset of diabetes, women can 
be classifi ed into two types:
 Women with pre-gestational diabetes: Pregnant women in 
whom diabetes had been diagnosed before pregnancy. 
 Women with gestational diabetes: Pregnant women 
in whom diabetes is diagnosed for the first time during 
pregnancy.

Gestational Diabetes
Women who develop diabetes during pregnancy are said to 
have gestational diabetes. Gestational diabetes is defi ned by 
the world health organization (WHO) as “carbohydrate intol-
erance resulting in hyperglycemia of variable severity with 
onset or fi rst recognition during pregnancy.” Gestational dia-
betes now includes both gestational impaired glucose toler-
ance and gestational diabetes mellitus. Some women with 
gestational diabetes may remain diabetic after delivery of the 
fetus, while others may revert to apparent normality. Early 
diagnosis and treatment of gestational diabetes is especially 
important as it can result in high rates of perinatal mortality 
and morbidity.

Table 13.1: Etiological classifi cation of disorders of
diabetes mellitus

Classifi cation Criteria

Type 1 Type 1 A: Due to islet cell autoantibodies
 Type 1 B: Idiopathic
Type 2 Predominantly due to insulin resistance with 

relative insulin defi ciency.
Other kspecifi c Genetic defects of β-cell function, genetic defect
types of insulin action, diseases of exocrine pancreas, 

endocrinopathies, drug or chemical-induced 
diabetes, diabetes associated with genetic syn-
dromes, immune mediated diabetes, etc.

Gestational Diabetes associated with pregnancy.
diabetes
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Flow chart 13.1A: Immediate metabolic consequences of diabetes mellitus

Physiological Effects of Pregnancy on 
Glucose Metabolism
Pregnancy is a diabetogenic state, resulting in development 
of insulin resistance. In the fi rst half of pregnancy there is an 
increased sensitivity to insulin and therefore there is a ten-
dency towards development of hypoglycemia. On the other 
hand, the second half of pregnancy (especially after 24 weeks 
of gestation) is related with development of insulin resistance. 

This insulin resistance is thought to be the cause for patho-
genesis of gestational diabetes (fl ow chart 13.2). As a result, 
insulin requirements decrease during the fi rst trimester and 
increase progressively from the 2nd trimester until the last 
month of gestation. Some of these physiological changes are:
• Human placental lactogen, which has antiinsulin and lipo-

lytic effects, is produced late in pregnancy. As a result, the 
glucose levels in maternal plasma are increased.
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 Flow chart 13.1B: Delayed complications of diabetes mellitus

Flow chart 13.2: Pathogenesis of gestational diabetes
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 General Physical Examination
There are no specifi c fi ndings related to gestational diabetes 
on general physical examination. However signs suggestive 
of preeclampsia must be looked for as the women with GDM 
are especially prone to develop preeclampsia.

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION

Women with GDM are especially prone to develop poly-
hydramnios. Some signs suggestive of polyhdramnios on 
abdominal examination are as follows:
• Abdomen is markedly enlarged, along with fullness of 

fl anks. The skin of the abdominal wall appears to be tense, 
shiny and may show appearance of large stria.

• The patients have a fundal height greater than the period 
of amenorrhea and fetal parts may not be easily palpable.

Table 13.2: Risk factors for development of diabetes

Body mass index above 30 kg/m2

Previous macrosomic baby weighing 4.5 kg or above 
Previous history of gestational diabetes
Family history of diabetes
Ethnic origin with a high prevalence of diabetes:
 – South Asian (specifi cally women whose country of family 

origin is India, Pakistan or Bangladesh)
 – Black caribbean
 – Middle Eastern (specifi cally women whose country of family 

origin is Saudi Arabia, United Arab Emirates, Iraq, Jordan, 
Syria, Oman, Qatar, Kuwait, Lebanon or Egypt)

• Steroid hormones (especially corticosteroids, estriol and 
progesterone), which are produced late in pregnancy show 
an anti-insulin effect. 

• Some insulin may be destroyed by the placenta and 
kidneys.

• The diabetogenic effects of pregnancy are increased in 
presence of maternal obesity and history of gestational 
diabetes in previous pregnancy.

 History

RISK FACTORS
The risk factors which predispose a woman to develop gesta-
tional diabetes and need to be elicited while taking the history 
are described in table 13.2.

• Fetal heart sounds may appear muffl ed as if coming from 
a distance.

• A fl uid thrill may be commonly present.
• It may be diffi cult to palpate the uterus or the fetal present-

ing parts due to presence of excessive fl uid.
 Since women with GDM are prone to develop macro-
somic or IUGR fetuses, signs for both these features must be 
observed on clinical abdominal examination. 
 Features suggestive of IUGR are described in chapter 11.
 Macrosomic fetus is suggested, in case expected fetal 
weight on Lepold’s maneuver appears to be more than 4.0 kg. 
However, estimation of fetal weight on Lepold’s maneuver 
has been observed to be grossly inaccurate. 

 Management
Management comprising of investigations and definitive 
obstetric management is discussed below.

 Investigations
The investigations which need to be done during pregnancy 
in order to make a diagnosis of gestational diabetes include 
the following:

Glucose Challenge Test (GCT)
Glucose challenge test is a screening test for gestational 
diabetes, in which plasma blood glucose levels are measured 
one hour after giving a 50 gram glucose load to the woman, 
irrespective of the time of the day or last meals. It is not nec-
essary for the woman to follow a special diet before test or to 
be in the fasting stage. The timing for this test depends on the 
woman’s likely risk of developing gestational diabetes during 
her pregnancy. This test need not be routinely performed in 
women at low risk for diabetes; must be performed at 24–28 
weeks in women with average risk of diabetes and as soon as 
possible in women at high risk for diabetes (table 13.3 and 
fl ow chart 13.3). A value of 140 mg/dl or higher indicates high 
risk for development of gestational diabetes. Some people 
prefer to use 130 mg/dl as a cutoff threshold, but the number 
of false positive screening results would be much higher with 
the 130 mg/dl threshold. An abnormal result on glucose chal-
lenge test must be followed by a 100 g oral glucose tolerance 
test. This is also known as a two step procedure. However, if 
one hour screening test shows plasma glucose values larger 
than 200 mg/dl, there is no need for glucose tolerance test. 
Such large plasma glucose values indicate that the woman is 
defi nitely diabetic and her treatment can be started without 
further testing.
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Table 13.3: Timing for GCT based on the woman’s likely risk of developing gestational diabetes during pregnancy 

Low risk Average risk High risk

Member of an ethnic group with a low Member of an ethnic group with a high Marked obesity
prevalence of GDM prevalence of GDM
No known history of diabetes in fi rst Overweight before pregnancy Strong family history of type II DM
degree relatives
Age < 25 years Diabetes in fi rst degree relatives         Previous history of GDM
Normal weight before pregnancy Age > 25 years Previous history of impaired glucose
  metabolism or glucosuria
No history of abnormal glucose metabolism.
No previous history of poor obstetrical outcome
Blood Glucose screening not Blood Glucose testing at 24 – 28 weeks Perform Glucose testing as soon as
routinely required (one or two-step procedure) possible

Source: Metzger BE and Coustan DR. Summary and recommendations of the fourth internal workshop-conference on gestational diabetes mellitus. 
Diabetes Care 1998;21(2):B161.

Flow chart 13.3: Screening for diabetes

Oral Glucose Tolerance Test (OGTT) 

An abnormal result on glucose challenge test should be fol-
lowed by an OGTT. This test involves measurement of 
blood glucose levels at fi xed time intervals following the 
intake of prefi xed quantities of glucose. While a 100 grams, 
3 hour GTT is a standard in the US, in the UK a 75 grams, 
two hour GTT is preferred. If the 100 grams 3 hour GTT is 
used, the diagnosis can be made either using the Carpenter 
and Coustan criteria (table 13.4) or criteria defi ned by the 
National Diabetes Data Group (table 13.5). On the other 

Table 13.4: 100 grams glucose load by O’Sullivan and Mahan:
Criteria modifi ed by Carpenter and Coustar

Status Plasma/serum Plasma/serum
 glucose glucose levels
 (mmol/liter) (mg/dl)

Fasting ≥ 5.8 mol/L 95
One hour ≥ 10.0  180
Two hour ≥ 9.1 155
Three hours ≥ 8.0 140

Source: Carpenter MW & Coustan DR. Criteria for screening tests for 
gestational diabetes. Am J Obstet Gynecol 1982; 144: 768-73.
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hand, if the 2 hour 75 g oral glucose tolerance test is used, 
the diagnosis must be made using the criteria defi ned by the 
World Health Organization (table 13.6). 75 grams OGTT is 
performed in the morning after the patient has had at least 
three days of unrestricted diet comprising of greater than 150 
g of carbohydrates. Firstly a fasting blood sample is taken, 
following which the patient is advised to drink 75 grams of 
anhydrous glucose in 150–300 ml of water over the course 
of fi ve minutes. The second blood sample is taken two hours 
following the glucose load. If two or more of these values on 
GTT are abnormal, the patient has gestational diabetes (table 
13.6). The patient cannot be diagnosed as being a gestational 
diabetic, if only one value is abnormal. However, she is at 
an increased risk for developing complications, such as mac-
rosomia (18%) and preeclampsia-eclampsia (7.9%). Even 
patients who show no abnormal values in their 3-hour GTT 
have risks of 6.6% and 3.3% for development of macrosomia 
and preeclampsia-eclampsia respectively. This shows that 
even small alteration in maternal carbohydrate metabolism 
may have a signifi cant impact on the fetus. Thus the obste-
trician needs to maintain strict glycemic control in order to 
decrease the frequency of the abnormal outcomes to both the 
mother and fetus at the time of pregnancy. 

 Treatment/Obstetric Management
Diagnosis and treatment of gestational diabetes is of extreme 
importance. If gestational diabetes is not detected and con-
trolled on time, it can result in high rates of perinatal mor-
bidity and mortality, primarily related to the development of 
complications such as macrosomia and shoulder dystocia. 
These complications may be associated with an increased 
risk of birth trauma, induction of labor and cesarean sec-
tion. Gestational diabetes also increases the risk of the baby 

developing obesity and/or diabetes in later life. Controlling 
the patient’s blood sugar level is the best way for prevent-
ing various diabetes related complications, including the risk 
of miscarriage, stillbirth and congenital malformations, par-
ticularly those affecting the brain, spine and heart, etc. The 
defi nitive management of the pregnant diabetic patient is best 
undertaken using a multidisciplinary team approach involv-
ing an obstetrician, midwife, physician, endocrinologist, dia-
betologist, neonatalogist, etc. The two main aims for manage-
ment of diabetic patient during pregnancy are as follows:
• Maintenance of blood glucose levels
• Regular fetal monitoring.

Monitoring in the Preconceptional Period
For women with pregestational diabetes, the blood glucose 
levels need to be controlled right since the preconceptional 
period. The following steps need to be taken to monitor the 
women during the preconceptional period:
 Measurement of HbA1c levels: Monthly measurement of 
the glycosylated hemoglobin levels give an idea about the 
patient’s blood glucose levels over past few months. The cli-
nician’s aim must be to maintain the levels of HbA1c below 
6.1%. Increased level of glycosylated hemoglobin is associ-
ated with higher rates of complications at the time of preg-
nancy. Thus the women whose HbA1c is above 10% should 
be strongly advised to avoid pregnancy and use contraception 
until their glycosylated hemoglobin levels come within the 
normal limits.
 Self-monitoring of blood glucose levels: Self-monitoring 
of blood glucose levels using a glucose meter must be offered 
to all diabetic women planning for pregnancy. These women 
need to be educated regarding the importance of maintaining 
adequate levels of glucose in their body. These women should 
be advised to test their blood glucose levels at least four times 
a day, including fasting blood glucose levels and blood glu-
cose levels one hour after every meal.
 Testing for blood and urine ketone levels: Women with 
type 1 diabetes who are planning pregnancy should be 
advised to use ketone testing strips and test for ketonuria in 
their urine samples, especially if their blood glucose levels 
show hyperglycemia.
 Discontinuation of various drugs during preg nancy: 
Lipid lowering drugs including statins (atorvastatin, 
fl uvastatin, pravastatin, rosuvastatin, simvastatin, etc) should 

Table 13.5: National Diabetes Data Group criteria for
100 grams OGTT

Status Plasma/serum Plasma/serum
 glucose levels glucose levels
 (mmol/liter) (mg/dl)

Fasting ≥ 5.3 mol/L 105
One hour ≥ 10.0  190
Two hour ≥ 8.6 165
Three hours ≥ 7.8 145

Table 13.6: World Health criteria for 75 grams OGTT

 Whole blood venous Whole blood capillary Plasma venous Plasma capillary

Fasting ≥ 6.1 mmol/L ≥ 6.1 mmol/L ≥ 7.0 mmol/L (126 mg/dl) ≥ 7.0 mmol/L
2 hours ≥ 6.7 mmol/L ≥ 6.7 mmol/L ≥ 7.8 mmol/L (140 mg/dl) ≥ 8.9 mmol/L
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be discontinued before pregnancy or as soon as the pregnancy 
is confi rmed.
 If the woman has been using antihypertensive agents like 
angiotensin converting enzyme inhibitors and angiotensin-II 
receptor antagonists, they should be discontinued before con-
ception or as soon as pregnancy is confi rmed because of the 
possible risk of congenital malformations (skull defects and 
oligohydramnios). She should be prescribed safer alternative 
antihypertensive drugs, suitable for use during pregnancy. 
Calcium channel blockers should be avoided throughout 
pregnancy because of the risk of disruption to labor and fetal 
hypoxia. However, in case the clinicians feel that the risk of 
uncontrolled maternal hypertension is greater than the fetal 
risk, nifedipene may be continued. 
 Whereas all the oral hypoglycemic drugs need to be dis-
continued before pregnancy, women with diabetes may be 
advised to use metformin as an adjunct or alternative to insu-
lin in the preconception period and during pregnancy. There is 
strong evidence for the effectiveness and safety of metformin. 
 Retinal assessment in the preconception period: Women 
with pregestational diabetes planning pregnancy must be 
offered retinal assessment at the time of their fi rst precon-
ception appointment. This may not be required if an annual 
retinal assessment has taken place within the last six months. 
If no changes related to diabetic retinopathy are found at 
the time of initial examination, annual retinal assessment is 
required. 
 Renal assessment in the preconception period: Women 
with diabetes should be offered a renal assessment, including 
a measure of microalbuminuria, before planning pregnancy. 
She should be referred to a nephrologists, if serum creatinine 
is abnormal (≥ 120 μmol/liter) or the estimated glomerular 
fi ltration rate (eGFR) is less than 45 ml/minute/1.73 m2.
  Maintenance of adequate body weight: Women with dia-
betes who are planning to become pregnant and who have a 
body mass index above 27 kg/m² should be offered advice on 
how to lose weight.
 Regular intake of folic acid: Women with diabetes who 
are planning to become pregnant should be advised to take 
folic acid in the dose of 5 mg/day, starting right from the peri-
conceptional period and through out the period of gestation. 
This would help in reducing the risk of having a baby with 
neural tube defects.

MANAGEMENT DURING THE 
ANTENATAL PERIOD

The following advice needs to be given to the woman with 
GDM during the antenatal period (table 13.7):
• Antenatal care in patients with GDM should preferably 

be hospital-based, involving a multi-disciplinary team 

approach comprising of an endocrinologist, obstetrician 
and pediatrician. The blood glucose levels need to be 
assessed every 1 to 2 weeks throughout pregnancy. 

• Requirement for hypoglycemic therapy: The clinician 
needs to substitute oral hypoglycemic drugs with insulin. 
The insulin regimen need to be individualized and the 
patient must be advised to check their blood glucose levels 
at least four times a day. The women must be encouraged 
to monitor their blood glucose regularly and to adjust their 
insulin dosage in order to maintain their blood glucose 
levels within the normal (non-diabetic) range. The aim 
should be to maintain her HbA1c levels below 7.0% and 
glucose levels within 4–7 mmol/L. HbA1c should not be 
used routinely for assessing glycemic control in the sec-
ond and third trimesters of pregnancy. Diabetic ketoacido-
sis is a serious complication which can cause fetal death at 
any stage. All diabetic women should also test their urine 
for ketones, especially if their blood glucose levels are 
high, if vomiting occurs or if they are unwell. 

• Retinal assessment during pregnancy: Pregnant women 
with preexisting diabetes should be offered retinal assess-
ment by digital imaging with mydriasis using tropicamide. 
This can be offered following their fi rst antenatal clinic 
appointment and again at 28 weeks if the fi rst assess-
ment is normal. If any diabetic retinopathy is present, 
an additional retinal assessment should be performed at 
16–20 weeks. Women, in whom preproliferative diabetic 
retinopathy has been diagnosed during pregnancy, should 
have ophthalmological follow up for at least 6 months 
following the birth of the baby. Diabetic retinopathy 
should not be considered a contraindication to vaginal 
birth. 

• Renal assessment during pregnancy: Diabetic nephropa-
thy is a progressive disease that can be divided into the 
following stages: 

 – Microalbuminuria (incipient nephropathy), which can 
be defi ned as albumin: Creatinine ratio of ≥ 3.5 mg/
mmol or albumin concentration of ≥ 20 mg/liter. 

Table 13.7: Specifi c antenatal care for women with
pregestational diabetes and GDM

Education and information regarding diabetes, hypoglycemia, 
self-monitoring of blood glucose levels, etc.
Advice and support in relation to optimizing glycemic control.
If case of previously diabetic women, oral diabetes medication 
needs to be changed to insulin. In case of women with gestational 
diabetes, initial control of blood glucose levels must be through 
diet and nutritional advice. If these options do not work, insulin 
may be advised.
Retinal and/or renal assessment must be offered if these have 
not been undertaken in the previous 12 months.
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 – Macroalbuminuria or proteinuria (overt nephropathy), 
which is defi ned as albumin: Creatinine ratio of ≥ 30 
mg/mmol or albumin concentration of ≥ 200 mg/liter 
as a result of widespread glomerular sclerosis; 

 – End-stage renal disease, which is associated with 
decreasing creatinine clearance, increasing serum cre-
atinine levels and uremia. 

 Women with diabetic nephropathy are at increased risk 
of adverse pregnancy outcomes, in particular IUGR, chronic 
hypertension, preeclampsia and preterm birth. If renal assess-
ment has not been undertaken in the preceding 12 months in 
women with preexisting diabetes, it should be arranged at 
the time of fi rst contact in pregnancy. If serum creatinine is 
abnormal (≥120 micromol/liter) or if total protein excretion 
exceeds 2 g/day, referral to a nephrologist should be consid-
ered (eGFR as used during the preconceptional period should 
not be used during pregnancy). 
 Diabetes education and information: The obstetrician 
needs to discuss information regarding the effect of diabe-
tes on pregnancy; importance of blood glucose control at 
the time of pregnancy; changes in the hypoglycemic therapy 
during and after birth; complications related to use of insulin 
therapy (e.g. hypoglycemia); advice regarding timing, mode 
of delivery and management of birth; management of the 
baby after birth; and advice related to early parenting (includ-
ing breastfeeding and initial care of the baby); contraception 
and follow up.

 Exercise and Diet Therapy in the Antenatal Period
The fi rst line therapy for the women with gestational diabetes 
is exercise and diet therapy. The women must be advised to 
take moderate exercise for at least 30 minutes daily. 
 Proper nutritional advice is one of the most important 
components of the care of women with GDM. The objective 
of nutritional treatment is to provide a healthy diet, which 
contains the necessary calories and nutrients, to both mother 
and the fetus without causing postprandial hyperglycemia. 
Since the carbohydrate content of the food is likely to increase 
the blood glucose levels, women with gestational diabetes 
should be preferably advised to choose carbohydrates having 
low glycemic index. The amount of calorie consumption per 
day based on the woman’s body mass index, (calculated by 
dividing an individual’s weight in kilograms by the square of 
her height in meters), is shown in the table 13.8. Women with 
gestational diabetes whose prepregnancy body mass index 
was between 25.9–29.9 kg/m² should be advised to restrict 
their calorie intake to 25 kcal/kg/day or less; women with the 
normal body weight (BMI between 18.5–24.9 Kg/m2 must 
consume approximately 30 Kcal/Kg/day; calorie consump-
tion must be approximately 35–40 Kcal/kg/day for women 

who are underweight (BMI < 18.5); 20 Kcal/kg/day per day 
for women with moderate and severe obesity (BMI between 
30.0–49.9) and 12 Kcal/kg/day for morbidly obese women 
(BMI ≥ 50).
 This total calorie intake must be distributed in form of 
multiple small evenly spaced meals and snacks throughout 
the day, e.g. three small meals in morning, afternoon and night 
and three snacks in mid-morning, mid-afternoon and a bed-
time snack. The bedtime snack is particularly important as it 
helps in avoiding overnight hypoglycemia and ketosis. Of the 
total calorie intake, 40% to 50% must come from carbohy-
drates; 30% to 40% from fats (two thirds of which should be 
unsaturated fats and remaining one third should be saturated 
fats); and 15% to 20% must come from proteins. The woman 
must be advised to consume lean proteins including oily fi sh 
and avoid red meat (beef, pork, etc) and also must increase 
her consumption of polyunsaturated fats in comparison to the 
monounsaturated or saturated fats. She must also be advised 
to restrict her intake of refi ne sugars and increase her daily 
consumption of fi bers. 

Diabetic food pyramid
The meal plan for a diabetic individual can be based on the 
“Diabetes Food Pyramid” which is shown in fi gure 13.1A. 
This has been designed by the American Diabetes Association 
and the American Dietetic Association. This diabetes meal 
plan looks very much like the US department of agriculture’s 
food guide pyramid. Similar to the USDA’s Food Guide 
Pyramid, the diabetes food pyramid suggests that the indi-
vidual must try to obtain the bulk of calories from fruits, veg-
etables, whole grains and low-fat dairy products. The food 
must be low in saturated fats, transfats, cholesterol, salt and 
added sugars. The diabetes food pyramid differs from the 
standard food guide pyramid in the way it groups different 
foods together. For example, in the standard pyramid, beans 
and legumes are grouped with meats, due to their protein con-
tent. In the diabetes pyramid, however, beans are grouped 
with starches, because they affect blood glucose in the same 
way that starchy foods do. Since blood glucose levels are of 

Table 13.8: Calorie intake in diabetic women 
based on their BMI

BMI Interpretation Calorie intake

BMI ≤ 18.5 Underweight 35–40 Kcal/kg/day
BMI of 18.5–24.9 Normal 30 Kcal/kg/day
BMI of 25.0–29.9 Overweight 25 Kcal/kg/day
BMI of 30.0–39.9  Moderate obesity 20 Kcal/kg/day
BMI of 40–49.9 Severe obesity 20 Kcal/kg/day
BMI ≥ 50 Very severe obesity 12 Kcal/kg/day
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Fig. 13.1A: Diabetes food pyramid

Fig. 13.1B: Components of a healthy diet for a diabetic patient

primary concern to people with diabetes, the Diabetes Food 
Pyramid focuses on the way in which certain foods affect 
blood glucose levels. Under this plan, 60% to 70% of the total 
daily calories should come from grains, beans and starchy 

vegetables, with the rest coming from meat, cheese, fi sh and 
other proteins. Fats, oils and sweets should be used sparingly. 
The women should be advised to eat more from the groups at 
the bottom of the pyramid and less from the groups at the top. 
The healthy meal of a diabetic individual should comprise of 
one third carbohydrates (grains, beans, etc), one third vegeta-
bles and one third should be in form of proteins, fats, low fat 
dairy products and refi ned sugars (fi gure 13.1B).

Antihypoglycemic Therapy in the Antenatal Period
Most cases of gestational diabetes will respond to changes in 
diet and exercise. Hypoglycemic therapy should be consid-
ered for women with gestational diabetes if diet and exercise 
fail to maintain blood glucose targets during a period of 1–2 
weeks. ACOG does not recommend the use of oral hypogly-
cemic agents during pregnancy. This is so as most of the oral 
hypoglycemic agents are capable of crossing placenta and 
can therefore cause fetal hypoglycemia. If the women with 
pregestational type 2 diabetes had been taking oral hypogly-
cemic drugs, these need to be substituted with insulin. The 
objective of the treatment is to maintain the fasting capillary 
glucose (FCG) values under 95 mg/dl and 1 or 2 hour post-
prandial values under 140 mg/dl and 120 mg/dl, respectively. 
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Insulin therapy
Insulin therapy may include regular insulin, or rapid-act-
ing insulin analogues (aspart and lispro). Presently, there is 
insuffi cient evidence regarding the use of long-acting insu-
lin analogues (insulin glargine, protamine zinc insulin, etc) 
during pregnancy. Therefore isophane insulin (intermedi-
ate-acting insulin) is used during pregnancy. The National 
Service Framework for Diabetes (NSF for diabetes, 2002) 
recommends that women with type 2 diabetes who require 
treatment with oral hypoglycemic agents and are planning 
to become pregnant or are already pregnant should be trans-
ferred to insulin therapy because of the theoretical risk asso-
ciated with these drugs crossing the placenta. Clinicians must 
be aware that the rapid acting insulin analogues (aspart and 
lispro) have advantages over soluble regular human insulin 
during pregnancy and therefore should be preferred over reg-
ular insulin. 
 Hypoglycemia and loss of hypoglycemic awareness is 
common during early pregnancy. The women with insulin 
treated diabetes are especially at risk of developing hypogly-
cemia and hypoglycemia-unawareness in pregnancy, particu-
larly in the fi rst trimester. The women must be educated about 
dealing with hypoglycemia. She must be advised to carry 
sugar candies or glucose tablets with her all the time. The 
women, her partner or other family members should be edu-
cated regarding the use of glucagon injections. The moment 
she experiences any symptoms related to hypoglycemia, she 
should eat the candies. In case of severe symptoms related 
to hypoglycemia, intramuscular glucagon injection may be 
required. 
 During pregnancy, women are usually prescribed four-
daily insulin injections (three injections of regular insulin to 
be taken before each meal and one injection of isophane insu-
lin to be taken at night time). In case adequate blood glucose 
control in not achieved with insulin injections, the woman 
should be offered continuous subcutaneous insulin infusion 
(CSII). Presently, there are no randomized controlled trials, 
which show advantage or disadvantage of using CSII pumps 
over intermittent insulin injections during pregnancy. Insulin 
should be commenced if the blood glucose criteria mentioned 
in table 13.9 are met. 
 If it is safely achievable, women with diabetes should aim 
to keep fasting blood glucose between 3.5 and 5.9 mmol/ liter 
and 1 hour postprandial blood glucose below 7.8 mmol/liter 
during pregnancy (table 13.10). 

Sites for insulin injections
The common sites in the body (fi gure 13.2) for injecting 
insulin include the following:
• The upper lateral area of the thighs.

Table 13.9: Indications for starting insulin therapy

Capillary blood glucose levels Plasma blood glucose levels

Fasting whole blood glucose Plasma glucose
is >5.3 mmol/L >5.8mmol/L
1-hourly postprandial whole Plasma glucose
blood glucose is >7.8 mmol/L >8.6 mmol/L

Table 13.10: Target ranges for blood glucose during
pregnancy

Fasting blood glucose between 3.5 and 5.9 mmol/liter
1-hour postprandial blood glucose below 7.8 mmol/liter

Fig. 13.2: Sites of insulin injection

• The upper outer area of the back of the arms. 
• The buttocks.

Education Regarding Diabetes
Women with diabetes who are planning to become pregnant 
should be informed that establishing good glycemic control 
before conception and continuing this throughout pregnancy 
will help in reducing the risk of miscarriage, congenital mal-
formation, stillbirth and neonatal deaths. The importance of 
avoiding unplanned pregnancy should be an essential com-
ponent of education for diabetic women, starting right from 
adolescence. The women must be advised to use contracep-
tion, until pregnancy is planned. Women with diabetes who 
are planning to become pregnant and their families should 
be offered information regarding how diabetes affects preg-
nancy (table 13.11) and how pregnancy affects diabetes (table 
13.12). The information should cover:
• The role of diet, body weight and exercise.
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• The risks of hypoglycemia and hypoglycemia-
unawareness during pregnancy.

• How nausea and vomiting in pregnancy can affect glyc-
emic control.

• The increased risk of having a baby who is large for gesta-
tional age, which increases the likelihood of birth trauma, 
induction of labor and cesarean section.

• The need for assessment of diabetic retinopathy and 
nephropathy before and during pregnancy (especially in 
women with pregestational diabetes).

• The women should be explained about the importance of 
maternal glycemic control during labor and birth and early 
feeding of the baby in order to reduce the risk of neonatal 
hypoglycemia. 

• The patient must be instructed not to skip doses of insulin. 
She should be advised not to smoke, or drink alcohol or 
abuse illicit drugs.

• Monthly measurement of HbA1c levels in the preconcep-
tional period and the third trimester of pregnancy must be 
advised.

Fetal Monitoring During the Antenatal Period
The schedule of various tests for fetal surveillance during the 
antenatal period is described in table 13.13.

Screening for congenital malformations
Since the fetuses of diabetic women are at a particularly high 
risk of congenital malformations, screening for these malfor-
mations must be started as soon as possible. First trimester 
ultrasound scan at 11–13 weeks must be done to look for 
nuchal translucency as there is an increased risk of neural 
tube defects. Maternal serum screening for α-fetal proteins 
at 16–18 weeks must be done to rule out the risk for neural 
tube defects. Second trimester ultrasound scan for detailed 
scanning for fetal congenital anomalies including four-cham-
ber view of the fetal heart and outfl ow tracts must be done at 
18–20 weeks.
 The methods of fetal surveillance for monitoring fetal 
wellbeing depend on whether the patients are low risk or high 
risk, both of which are described below:

Low-risk patients
Low-risk gestational diabetic patients who have achieved 
adequate glycemic control with diet and exercise and do not 
develop any of the complications related to gestational diabe-
tes including macrosomia, polyhydramnios, or preeclampsia 
need not be admitted to the hospital. They must be seen in 

Table 13.11: The effect of diabetes on pregnancy

Need for strict glycemic control during pregnancy.
Need for pregnancy planning.
Risk for increased fetal complications including the risk for 
congenital malformations, macrosomia, shoulder dystocia, birth 
injuries, etc.
Increased risk for maternal complications including miscarriage, 
preeclampsia, hydramnios, preterm labor, increased rate of 
cesarean section, etc.
Requirement for strict fetal surveillance.
General anesthesia in women with diabetes can increase the risk 
of hypoglycemia.

Table 13.12: The effect of pregnancy on diabetes

Changes in the eating pattern.
Decreased insulin requirement during the fi rst half of pregnancy 
followed by increased insulin requirement during the second half 
of pregnancy.
Increased risk for hypoglycemia and decreased hypoglycemia 
awareness during pregnancy.
Deterioration of retinopathy and nephropathy in patients with 
pregestational diabetes.
Reduced renal threshold for glycosuria.
Disrupted blood glucose control due to nausea and vomiting 
during pregnancy.
Hyperemesis gravidarum in women with diabetes can lead to 
ketoacidosis.

Table 13.13: Fetal surveillance during the antenatal period

 Period of gestation Test for fetal surveillance Parameter observed

 28, 32, 36 weeks Third trimester ultrasound scan Fetal growth assessment and amniotic fl uid volume.
  Daily fetal movement count Less that 10 movements in one hour suggestive of fetal distress.
 Twice weekly, starting Non-stress test Presence of two or more accelerations that peak 15 beats per minute
 from 28 weeks onwards  above the baseline, each lasting for 15 seconds or more and all
   occurring within a 20 minutes period from beginning the test.
 To be done on weekly Fetal biophysical profi le/or A BPP test score of at least 8 out of 10 is considered reassuring.
 basis starting from at least amniotic fl uid volume A score of 6 or 7 out of 10 is equivocal and must be repeated within
 28 weeks onwards  24 hours. A score of 4 or less is a positive test and strongly suggests
   preparing the patient for delivery.
 Monthly ultrasound Ultrasound  Estimation of fetal weight
 starting at 32–36 weeks
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the clinic on biweekly basis from 36 weeks onwards. In these 
cases, NST must be done during each visit.

High-risk patients
High-risk gestational diabetics and patients on oral antihy-
poglycemic therapy and/or insulin should have antepartum 
fetal surveillance testing starting at 28–32 weeks of the 
gestation (table 13.3). Biweekly non-stress tests are most 
commonly performed starting from 28 weeks onwards. 
Ultrasound monitoring of fetal growth, estimated fetal weight 
and amniotic fl uid volume needs to be done on monthly basis, 
starting from 28 to 36 weeks. The biophysical profi le (BPP) 
or at least the amniotic volume is performed on weekly basis 
from 28 weeks onwards. Women with diabetes and a risk of 
intrauterine growth restriction (macrovascular disease and/or 
nephropathy) require an individualised approach for moni-
toring fetal growth and wellbeing. Umbilical artery Doppler 
ultrasound can be done every 3 to 4 weekly in IUGR fetuses.

Timing and Mode of Birth 
• Low-risk patients: There is no need to deliver low risk ges-

tational diabetic patients before term. These women may 
be allowed to develop spontaneous labor and to deliver 
by 38–40 weeks of gestation.However, there is no need 
to wait beyond forty completed weeks of gestation. Once 
the uncomplicated gestational diabetic patient reaches 40 
weeks, labor should be induced. Cesarean delivery may 
be required, if the estimated fetal weight is greater than 
4000 g or some other obstetrical indication for cesarean 
delivery is present. 

• High-risk patients: High risk gestational diabetic patients 
should have their labor induced when they reach 38 
weeks. Cesarean delivery may be required, if the esti-
mated fetal weight is greater than 4000 g (macrosomia) or 
some other obstetrical indication for cesarean delivery is 
present. If delivered vaginally, macrosomic babies are at 
an increased risk of shoulder dystocia.

 Diabetes should not in itself be considered a contrain-
dication for attempting vaginal birth after a previous cesar-
ean section. Pregnant women with diabetes who have an 
ultrasound-diagnosed macrosomic fetus should be informed 
of the risks and benefi ts of vaginal birth, induction of labor 
and cesarean section. The fi nal decision regarding the mode 
of delivery depends on the patient’s wishes and the obstetri-
cian’s judgement. The ACOG recommends an elective cesar-
ean section in women with sonographically estimated fetal 
weight of 4.5 kg.

Management During the Intrapartum Period
The two main goals of intrapartum management include 
avoidance of shoulder dystocia and maintenance of blood 

glucose levels. The following precautions should be taken 
during the intrapartum period:
• During the time of labor and birth, capillary blood glucose 

should be monitored on an hourly basis in women with 
diabetes and maintained at the levels between 4–7 mmol/
liter by using intravenous dextrose and insulin infusion. 

• Babies born with gestational diabetes are particularly at 
risk of developing neonatal hypoglycemia. Early feeding 
of the neonate is recommended for reducing the risk of 
neonatal hypoglycemia. 

• The use of corticosteroids for pulmonary maturity in dia-
betic women, in whom preterm delivery may be required, 
is considered controversial as the administration of ster-
oids in diabetic women may cause signifi cant worsening 
of glycemic control requiring an increase in insulin dose. 
However diabetes should not be considered a contraindi-
cation for administration of antenatal steroids in order to 
achieve fetal pulmonary maturation. Insulin-treated dia-
betic individuals who are receiving steroids for fetal lung 
maturation should be closely monitored for their blood 
glucose levels and can be given additional insulin accord-
ing to a pre-agreed protocol.

• Anesthetic assessment must be offered to women with 
diabetes and comorbidities such as obesity or autonomic 
neuropathy during the third trimester of pregnancy. If 
general anesthesia is used at the time of cesarean section 
in women with diabetes, blood glucose levels should be 
monitored regularly, preferably at every half hourly inter-
val, starting right from the induction of general anesthesia 
until after the baby is born and the woman becomes fully 
conscious. General anesthesia in women is associated 
with high risk of hypoglycemia. These women also have a 
high rate of Mendelson syndrome due to the higher resting 
gastric volume compared to women without diabetes. 

• Betamimetic drugs should not be used for tocolysis in 
women with diabetes due to the tendency of betamimetics 
to cause hyperglycemia and ketoacidosis.

• Delivery should be by the vaginal route unless there are 
obstetric contraindications. 

• Since fetal distress is more common in diabetic women, 
continuous external or internal CTG monitoring is 
required at the time of labor. Fetal scalp blood may also be 
analysed in case of non-reassuring fetal heart trace.

• Capillary blood glucose levels must be checked frequently 
using fi nger stick at every one-two hourly intervals and 
regular insulin must be administered accordingly (table 
13.14). The target range for glucose concentration is 
4.0–8.0 mMol /L. Insulin requirement during labor may 
fall due to uterine contractions. Two separate intravenous 
lines must be started: One for IV infusion of short-acting 
insulin (50 units human actrapid in 50 ml of normal saline 
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ond for dextrose with potassium (500 ml of 10% dextrose 
and 20mmol/L of KCl at the rate of 100 ml/hr). Potassium 
is added as insulin drives extracellular K+ into the cells.

• Insulin requirements at the time of labor in diabetic 
women are shown in table 13.15. It is important to reduce 
or omit the dose of long acting insulin given on the day 
of delivery. Since the insulin requirements drop markedly 
after delivery, regular insulin must be used to meet most or 
all the insulin requirements of the mother. In cases of vagi-
nal delivery, prostaglandin gel should be used as early as 
possible in the morning. In case of elective cesarean deliv-
ery, the diabetic woman must be taken up as the fi rst case 
in the morning. In these cases the usual insulin dosage 
and meal must be given an evening before surgery. The 
woman must be put on fast from 12 midnight onwards.

Neonatal Care
• Women with diabetes should preferably be advised to give 

birth in hospitals where advanced neonatal resuscitation 
skills are available 24 hours a day. 

• Routine admission of these babies to the neonatal unit is 
not required unless conditions mentioned in table 13.16 are 
fulfi lled. Normal babies of women with diabetes should 
be kept with their mothers. Women should be encouraged 
to have skin-to-skin contact with their babies as soon as 
possible after birth. They should be advised to start breast-
feeding as soon as possible after birth and ideally within 
an hour.

Table 13.14: Low dose insulin infusion for diabetic 
women during the intrapartum period

Blood glucose Insulin dosage Intravenous fl uids
(g/dl) (U/hr) (125 ml/hr)

< 100 0 D5 lactated ringer
100–140 1.0 D5 lactated ringer
141–180 1.5 Normal saline
181–220 2.0 Normal saline
>220 2.5 Normal saline

Table 13.15: Insulin requirements at the time of labor

Day before induction Day of induction

Normal diet to be given Administration of half the morning 
dose of regular insulin before a light 
breakfast

Normal insulin dose, an IV infusion to be started once the labor
evening before induction establishes.
No overnight fasting

Table 13.16: Indications for admission to the neonatal units

Hypoglycemia associated with abnormal clinical signs.
Respiratory distress.
Cardiac decompensation due to congenital heart disease or 
cardiomyopathy.
Signs of neonatal encephalopathy.
Signs of polycythemia.
Requirement for intravenous fl uids and tube feeding.
Jaundice requiring intense phototherapy and frequent  monitoring 
of bilirubinemia.

• Blood glucose testing should be carried out routinely at 
birth in babies of women with diabetes after birth. This 
should be repeated at every 2–4 hours intervals.

• Since these babies are particularly prone to develop 
hypoglycemia, i.e. (blood glucose less than 2.6 mmol/
liter), they should be fed as soon as possible after birth 
(within 30 minutes) and then at frequent intervals (every 
2–3 hours) in order to maintain blood glucose concentra-
tion of at least 2.0 mmol/liter.

• In case the blood glucose values remain below 2.0 mmol/
liter on two consecutive occasions despite maximal mater-
nal feeding, additional measures such as tube feeding or 
intravenous dextrose may be required.

• Blood tests for polycythemia, hyperbilirubinemia, hypoc-
alcemia and hypomagnesemia should be carried out in 
babies with clinical signs.

• An echocardiogram may be performed if the baby shows 
clinical signs associated with congenital heart disease or 
cardiomyopathy. 

• These babies should be discharged only when the health-
care professionals are satisfi ed that the babies are main-
taining blood glucose levels and are feeding well.

Postnatal Care
• Immediately after birth, the insulin requirements may fall, 

therefore insulin doses must be reduced immediately to 
prepregnancy levels, in order to avoid hypoglycemia. In 
case of patients with pregestational diabetes, the prepreg-
nancy dose of insulin may be administered. In women 
with gestational diabetes, no insulin may be required post 
delivery. However blood glucose monitoring needs to be 
continued for two hours post delivery and then post pran-
dially for next 48 hours.

• Women with preexisting type 2 diabetes who are breast-
feeding can resume or continue to take metformin and 
glibenclamide immediately following birth, but other 
oral hypoglycemic agents should be avoided while 
breastfeeding.
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• These women are also at an increased risk of hypoglyc-
emia in the postnatal period, especially when breastfeed-
ing. Thus they should be advised to have a meal or snack 
before or during each feed. 

• Women with diabetes who are breastfeeding should con-
tinue to avoid any drugs for the treatment of diabetes and 
its complications that were discontinued for safety reasons 
in the preconception period. The safety of oral hypogly-
cemic agents, ACE inhibitors, angiotensin II receptor 
blockers (ARBs), statins, calcium-channel blockers and 
antiobesity drugs in women who are breastfeeding has 
not been established. However, according to the NICE 
guidelines, women with preexisting type 2 diabetes who 
are breastfeeding can start taking metformin and gliben-
clamide immediately following birth. 

• Women who were diagnosed with gestational diabetes 
(including those with ongoing impaired glucose regula-
tion) should be informed about the risks of gestational dia-
betes in future pregnancies. They should be offered screen-
ing with 75 grams OGTT (as recommended by Diabetes 
UK) or fasting plasma glucose (as recommended by 
NICE) for diabetes at six weeks postpartum check-up and 
annually thereafter and while planning future pregnancies. 
The blood glucose values for postpartum evaluation for 
glucose intolerance in women with gestational diabetes 
are shown in table 13.17. According to NICE guidelines 
(2008), the women who were diagnosed with gestational 
diabetes should also be offered lifestyle advice (including 
weight control, diet and exercise) at the time of discharge. 
The women who are found to have diabetes even at six 
weeks follow up should be managed accordingly.

• These women should also be offered contraceptive advice 
and the need for preconception care when planning future 
pregnancies.

Antenatal banking of colostrum 

Babies of women with diabetes are at increased risk of 
neonatal hypoglycemia and may require frequent early 
feeding for maintenance of normal blood glucose levels. 
The women with diabetes are encouraged to express and 
store colostrum before birth. Antenatal expression and 
storage of colostrum may be of benefi t to babies of women 
with diabetes. This is especially so because increased risk of 
neonatal complications in the babies born to diabetic women 
may require admission to intensive/special care units. This 
may prevent opportunities for early skin-to-skin contact 
and initiation of breastfeeding. Presently, there is no good 
evidence to support the effectiveness of antenatal banking 
of colostrum in women with diabetes. Future randomized 
controlled trials are required in order to determine the safety 
and cost-effectiveness of this practice. Until that time it is 
better that the practice of antenatal colostrum banking is not 
strongly encouraged.

 Complications
Diabetes in pregnancy is associated with numerous risks to 
the mother and the developing fetus which are enumerated in 
table 13.18.

Table 13.17: Postpartum evaluation for glucose intolerance
in women with gestational diabetes

Blood glucose Normal Impaired fasting Diabetes
levels  blood mellitus
   glucose/IGT

Fasting < 110 mg/dl 110–125 mg/dl ≥126 mg/dl
Two hours < 140 mg/dl 140–199 mg/dl ≥ 200 mg/dl
post-prandial

Table 13.18: Maternal and fetal complications related to gestational diabetes

Maternal complications Fetal complications

Miscarriage Fetal distress and birth asphyxia
Preeclampsia Brachial plexus injuries
Preterm labor Cephalohematoma, resulting in more pronounced neonatal jaundice
Prolonged labor Stillbirth, congenital malformations, macrosomia, birth injury, perinatal mortality
Polyhydramnios (could be associated with Hypoxia and sudden intrauterine death after 36 weeks gestation
fetal polyuria)
35% to 50% risk of developing Congenital maformations
type II diabetes later in the life
Increased risk of traumatic damage during labor Fetal hypoglycemia, polycythemia, hyperbilirubinemia and renal vein thrombosis
Increased risk of shoulder dystocia Stillbirths
Diabetic retinopathy and nephropathy can worsen
rapidly during pregnancy.
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Effect of Diabetes on the Fetus

Fetal hyperinsulinemia is likely to result in the following:
• An overgrowth of insulin-sensitive tissues such as adipose 

tissues, especially around the chest, shoulders and abdo-
men, which increases the risk of shoulder dystocia.

• Increased risk for perinatal death, birth trauma and rates of 
cesarean section.

• Neonatal metabolic complications such as hypoglycemia.
• Fetal hypoxia which may increase the risk of intrauterine 

fetal death.
• Fetal polycythemia, hyperbilirubinemia and renal vein 

thrombosis. 
• An increased longterm risk of obesity and diabetes in the 

child.

FETAL COMPLICATIONS

Some of the fetal complications are described below:

Congenital Malformations
Infants of women with established insulin dependent diabetes 
mellitus have more than ten times the risk in comparison to 
the general population for development of congenital mal-
formations. They also have fi ve times the risk for stillbirth. 
Some of the congenital abnormalities commonly encountered 
in the babies of diabetic mothers are listed in table 13.19.

Intrauterine fetal death
According to the American Diabetes Association (1999) a 
fasting hyperglycemia of more than 105 mg/dl may be associ-
ated with an increased risk of fetal death during the last 4–8 
weeks of gestation.

Macrosomia
The term macrosomia is often used to describe birth weight 
more than 4000 g or birthweight ≥ 90th percentile for 

gestational age. This is also referred to as large for gesta-
tional age or LGA fetuses (ACOG, 2000). Fetal macrosomia 
occurs in 17% to 30% of the pregnancies with gestational 
diabetes (fi gure 13.3) as compared with 10% in nondiabetic 
population. There are two types of macrosomia: Symmetric 
and Asymmetric. Symmetric macrosomia accounts for about 
70% of cases. Asymmetric macrosomia is characterized by 
thoracic and abdominal circumference that is relatively larger 
than the head circumference. In symmetric macrosomia, the 
baby is symmetrically large on the whole. Symmetric mac-
rosomia may also occur in women without diabetes. Some 
other causes of symmetric fetal macrosomia are listed in table 
13.20. Macrosomia is usually indicated by the presence of 
an abdominal circumference larger than other measurements, 
resulting in abnormally elevated head to abdomen and femur 
to abdomen ratio. The baby is at an increased risk of shoul-
der dystocia, clavicular fracture and brachial palsy and, over-
all increased rates of cesarean section. It has also been sug-
gested that babies with asymmetric macrosomia may be at an 
increased risk of developing obesity, coronary heart disease, 
hypertension and type 2 diabetes, later in life. The pathogen-
esis of macrosomia is shown in fl ow chart 13.4. 

Table 13.19: Various types of congenital malformations 
associated with gestational diabetes

Caudal regression sequence.
Congenital heart disease: Ventricular septal defect, coarctation of 
the aorta and transposition of the great arteries, situs inversus etc.
Congenital microcolon.
Renal defects: Agenesis, cystic kidney, duplex ureter, etc.
Neural tube defects: Anencephaly, spina bifi da, hydrocephaly, etc.
Cystic fi brosis, in association with meconium ileus.
GI abnormalities: Ileal atresia, rectal/anal atresia, Hirschprung’s 
disease, etc.

Fig. 13.3: Risk of development of macrosomia in diabetic 
patients

Table 13.20: Causes of macrosomia

Inaccurate dating of last menstrual period
Familial, i.e. everyone in the family is large
Chromosomal defects
Hydrops fetalis
Beckwith Wiedemann syndrome
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IUGR

Women with diabetes are also at risk of having an IUGR baby 
especially in presence of accompanying preeclampsia. In 
these cases, fetal surveillance must be done using techniques 
like umbilical artery Doppler ultrasound, fetal cardiotocogra-
phy and biophysical profi le.

Shoulder Dystocia
Shoulder dystocia can be defi ned as the inability to deliver 
the fetal shoulders after the delivery of the fetal head without 
the aid of specifi c maneuvers (other than the gentle down-
ward traction on the head). Shoulder dystocia usually results 
when the diameter of the fetal shoulders (bisacromial diam-
eter) is relatively larger than the biparietal diameter. Shoulder 
dystocia can be of two types: High shoulder dystocia and the 
low shoulder dystocia. Low shoulder dystocia results due to 
the failure of engagement of the anterior shoulder and impac-
tion of anterior shoulder over the maternal symphysis pubis. 
This type of the shoulder dystocia is also known as unilateral 
shoulder dystocia. This is the commoner type and is easily 
dealt with using standard techniques. There can be a high 
perinatal mortality and morbidity associated with the compli-
cation and needs to be managed appropriately. 
 There are two main signs that indicate the presence of 
shoulder dystocia:
• The baby’s body does not emerge out even after the 

application of routine traction (fi gure 13.4) and maternal 
pushing after delivery of the fetal head. Routine traction 
is defi ned as “that traction required for delivery of the 
shoulders in a normal vaginal delivery where there is no 

Flow chart 13.4: Pathogenesis of fetal macrosomia

Management 

The management of macrosomia is controversial. The ACOG 
recommends a primary cesarean section if the expected fetal 
weight (EFW) at the end of pregnancy is 4500 g or more. The 
controversy arises when the EFW is between 4000 and 4500 
g. Some investigators argue that a cesarean section must be 
performed in these cases as the shoulder and the trunk pads 
of these fetuses are relatively larger than the head, thereby 
favoring shoulder dystocia at the time of the birth. However if 
trial of vaginal delivery is being performed, the clinician must 
remain extremely vigilant and must immediately perform a 
cesarean delivery, with the development of any abnormality 
of labor such as delayed active phase or failure of descent 
or secondary arrest of cervical dilatation. Assisted vaginal 
delivery in form of vacuum or forceps application should not 
be used in these patients. 
 Gestational diabetes may reoccur in future pregnancies 
and approximately 55% of the patients, usually those are 
obese or with prior macrosomic infants, will show glucose 
intolerance in subsequent pregnancies. Gestational diabet-
ics should be informed that they are at high risk for becom-
ing type 2 diabetics later in their lives. Roughly 40% to 60 
% will be overt diabetics when they are in their fi fth decade. 
Lifestyle changes like weight loss, dietary control and exer-
cise will help in preventing overt diabetes later in life. Fig. 13.4: Application of routine traction
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diffi culty with the shoulders”. There is also diffi culty with 
delivery of the fetal face and chin. 

• The “Turtle sign”: The fetal head suddenly retracts back 
against the mother’s perineum after it emerges from the 
vagina. The baby’s anterior shoulder is caught on the back 
of the maternal pubic bone, causing retraction of the fetal 
head and preventing delivery of the remainder of the baby. 
The baby’s cheeks bulge out, resembling a turtle pulling 
its head back into its shell. There is failure of restitution of 
the fetal head and the descent of shoulders.

Prediction of shoulder dystocia
Shoulder dystocia is a largely unpredictable and unprevent-
able event as a large majority of cases occur in the children 
of women with no risk factors. Clinicians should be aware of 
existing risk factors but must always be alert to the possibility 
of shoulder dystocia with any delivery.
 The American College of Obstetricians and Gynecologists 
(ACOG) has recommended that an estimated fetal weight of 
over 4.5 kg should be considered as an indication for delivery 
by cesarean section in order to reduce the potential morbidity 
and mortality in pregnancies complicated with maternal dia-
betes mellitus. Shoulder dystocia has been observed to recur 
in about 1% to 16% cases. Other risk factors associated with 
occurrence of shoulder dystocia are listed in table 13.21.

Management
The immediate steps which need to be taken in case of an 
anticipated or a recognized case of shoulder dystocia include 
the following (fl ow chart 13.5): 
• Shoulder dystocia drill should form an important part of 

training for the junior doctor and the nurses.
• Immediately after recognition of shoulder dystocia, help 

should be summoned immediately. This should include 
further midwifery assistance, an obstetrician, a pediatric 
resuscitation team and an anesthetist.

• Maternal pushing and fetal pulling and pivoting should be 
discouraged, as this may lead to further impaction of the 
shoulders.

• The woman should be maneuvered to bring the buttocks to 
the edge of the bed. 

• Fundal pressure should not be employed. It is associated 
with a high rate of neonatal complications and may some-
times even result in uterine rupture. 

• Routine use of episiotomy is not necessary for all cases. 
The clinicians should apply their own discretion regarding 
whether an episiotomy needs to be given or not.

• Management of shoulder dystocia needs to be done within 
5–7 minutes of the delivery of the fetal head. 

• After delivery, the clinicians should be alert regarding 
the possibility of postpartum hemorrhage and third and 
fourth-degree perineal tears. 

 McRoberts maneuver: If the above mentioned steps 
do not prove to be useful, the McRoberts maneuver is the 
single most effective intervention, which is associated with 
success rates as high as 90% and should be performed 
fi rst. Prophylactic McRoberts position may also be recom-
mended in cases where shoulder dystocia is anticipated. The 
McRoberts’ maneuver (fi gures 13.5A and B) involves sharp 
fl exion and abduction of the maternal hips and positioning 
the maternal thighs on her abdomen. This maneuver helps in 
cephalad rotation of the symphysis pubis and the straighten-
ing of lumbosacral angle. This maneuver, by straightening 
the sacrum tends to free the impacted anterior shoulder. In a 
large number of cases, this maneuver by itself helps to free 
the impacted anterior shoulder.
 Suprapubic pressure: Suprapubic pressure in conjunc-
tion with McRoberts maneuver is often all that is needed to 
resolve 50% to 60% cases of shoulder dystocias. Suprapubic 
pressure is the attempt to manually dislodge the anterior 
shoulder from behind the symphysis pubis during a shoul-
der dystocia. In this maneuver the attendant makes a fi st and 
places it just above the maternal pubic bone and pushes in a 
downward and lateral direction to push the posterior aspect of 
the anterior shoulder towards the fetal chest for a period of at 
least 30 seconds (fi gure 13.6). Since shoulder dystocias are 
caused by an infant’s shoulders entering the pelvis in a direct 
anterior posterior orientation instead of the more physiologic 
oblique diameter, pushing the baby’s anterior shoulder to one 
side or the other from above often helps in changing its posi-
tion to the oblique, which would facilitate its delivery. 
 The initial management in the cases of shoulder dysto-
cia has also been summarized by the mnemonic HELPERR, 
which is described in table 13.22. 
 If these simple measures (the McRoberts maneuver and 
suprapubic pressure) fail, then there is a choice to be made 

Table 13.21: Risk factors for shoulder dystocia

Prelabor factors Intrapartum factors

Previous history of Prolonged fi rst stage of labor
shoulder dystocia
Macrosomia Secondary arrest
Diabetes mellitus Prolonged second stage of labor
Maternal body mass Oxytocin augmentation
index > 30 kg/m2

Multiparity Failure of descent of the head
 Increased rate of assisted vaginal delivery
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Flow chart 13.5: Management of shoulder dystocia

between the all-fours-position and internal manipulation. 
Some of the maneuvers for internal manipulation include 
Wood’s Screw maneuver and delivery of posterior arm. These 
maneuvers are more commonly used in comparison to the 
All-fours position.
 Wood’s Screw maneuver: In this maneuver, the hand is 
placed behind the posterior shoulder of the fetus (fi gure 13.7). 

Table 13.22: Mnemonic for describing initial management
in the cases of shoulder dystocia

H Call for help
E Evaluate for episiotomy
L Legs (the McRoberts maneuver)
P Suprapubic pressure
E Enter maneuvers (internal rotation)
R Remove the posterior arm
R Roll the patient

The shoulder is rotated progressively by 180% in a corkscrew 
manner so that the impacted anterior shoulder is released.
 A variation of this is the Rubin’s maneuver which involves 
pushing on the posterior surface of the posterior shoulder. In 
addition to the corkscrew effect, pressure on the posterior 
shoulder has the advantage of fl exing the shoulders across the 
chest. This decreases the distance between the shoulders, thus 
decreasing the dimension that must fi t out through the pelvis. 
 Delivery of the posterior arm: Another effective maneu-
ver for resolving shoulder dystocias is the delivery of the pos-
terior arm. In this maneuver, the obstetrician places his or her 
hand behind the posterior shoulder of the fetus and locates the 
arm. This arm is then swept across the fetal chest and deliv-
ered (fi gures 13.8A to C). With the posterior arm and shoulder 
now delivered, it is relatively easy to rotate the baby, dislodge 
the anterior shoulder and allow delivery of the remainder of 
the baby.
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Fig. 13.5A: McRoberts maneuver (exaggerated hyper-fl exion of the 
thighs upon the maternal abdomen) and application of suprapubic 
pressure

Fig. 13.5B: McRoberts maneuver causes the pubic symphysis to 
rotate in cephalad direction and straightening of lumbosacral angle

Fig. 13.6: Application of suprapubic pressure in the direction of 
fetal face 

Fig. 13.7: Wood’s screw maneuver: The hand is placed behind the 
posterior shoulder of the fetus. The shoulder is rotated progressively 
by 180° in a corkscrew manner so that the impacted anterior 
shoulder is released

 All-four maneuver: In this maneuver the patient is 
instructed to roll over from her existing position and to take 
a knee chest position on all her four limbs. This allows rota-
tional movement of the sacroiliac joints, resulting in a 1–2 
cm increase in the sagittal diameter of the pelvic outlet. It 
disimpacts the shoulders, allowing them to slide over the 
sacral promontory.
 Third line maneuvers: Several third line methods have 
been described for cases which are resistant to all simple 
measures. Some of these maneuvers include cleidotomy 
(bending the clavicle with a fi nger or its surgical division), 

symphysiotomy (dividing the symphyseal ligament) and the 
Zavanelli maneuver (cephalic replacement of the head fol-
lowed by cesarean section). These maneuvers are rarely 
employed in modern obstetric practice. 
 Zavanelli maneuver: The Zavanelli maneuver involves 
the rotation of fetal head back into its pre-restitution posi-
tion, that is, occiput anterior (figure 13.9A). Following 
this, the head is fl exed and pushed back up into the vagina 
(fi gure 13.9B). Once the fetal head gets back into the pelvis, 
an emergency cesarean section is performed to deliver a live 
baby.
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Figs 13.8A to C: Delivery of posterior arm (A) The clinician’s hand is introduced into the vagina along the posterior shoulder. Keeping 
the arm fl exed at the elbow, it is swept across the fetal chest (B) The fetal hand is grasped and the arm is extended out along the side 
of the face (C) The posterior arm and shoulder are delivered from the vagina

Complications of shoulder dystocia
Following shoulder dystocia deliveries, 20% of babies will 
suffer some sort of injury, either temporary or permanent. The 
most common of these injuries are damage to the brachial 
plexus nerves, fracture of clavicles, fracture of humerus, con-
tusions and lacerations and birth asphyxia.
 Some of the complications resulting due to shoulder dys-
tocia are described below:
Brachial plexus injuries: The brachial plexus consists of the 
nerve roots of spinal cord segments C5, C6, C7, C8 and T1 
(fi gure 13.10A). These nerve roots form three trunks, upper, 
middle and lower, which further divide into anterior and 

posterior divisions. The upper trunk is made up of nerves 
from C5 and C6, the middle trunk from undivided fi bers 
of C7 and the lower most trunk is made up of nerves from 
C8 and T1. Injury to the upper part of the brachial plexus is 
called Erb palsy (C5 to C7) while injury to the lower nerves 
of the plexus is called Klumpke palsy (C8 to T1) (fi gure 
13.10B). Both can cause signifi cant, lifelong disability. Erb’s 
palsy affects the muscles of the upper arm and shoulders 
causing “winging” of scapula. This type of injury also causes 
adduction and internal rotation of humerus with the forearm 
extended. This has also been described as the “waiters tip” 
position.

A

C

B
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Figs 13.9A and B: Zanavelli’s maneuver (A) The head is manually rotated to occipitoanterior position (B) Flexion of the fetal head and 

returning it into the vagina while applying constant pressure. This is followed by an immediate cesarean section 

A B

Fig. 13.10A: Anatomy of brachial pleuxes

 Klumpke palsy involves lower trunk lesions from nerve 
roots C7, C8 and T1. In this injury the elbow becomes fl exed 
and the forearm supinated (opened up, palm upwards) with a 
characteristic clawlike deformity of the hand. 
 Fractured clavicle: The second most common type 
of injury suffered by infants following shoulder dystocia 
deliveries is a fracture of clavicle, having an incidence rate of 
nearly 10%.

 Contusions: The force with which the infant’s shoulder is 
compressed against the maternal pubic bone and the pressure 
applied by the clinician’s hands on the fetus while performing 
various maneuvers to facilitate delivery may often result in 
bruises over the baby’s body.
 Neurological injury: If the head-shoulder delivery inter-
val is greater than seven minutes, chances of the brain injury 
are high. 
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MATERNAL COMPLICATIONS

Besides the fetal complications, shoulder dystocia can 
also produce some complications in the mother. The most 
common maternal complications include postpartum hemor-
rhage, second and third degree perineal tears, cervical lacera-
tions and vaginal and vulvar lacerations.

 Important Questions and Answers
Q.1. What is the likely diagnosis in the above mentioned 
case?

Ans. This case is at high risk of development of gestational 
diabetes (table 13.3). A glucose challenge test must be per-
formed as soon as possible. 
Q.2. At what blood glucose levels is diabetes defi ned?

Ans. The new diagnostic cutoff value for overt diabetes is 
taken as fasting plasma glucose values of 126 mg/dl or higher.
Q.3. Can oral hypoglycemic agents be used in diabetic 
women at the time of pregnancy?

Ans. The ACOG recommends that all oral hypoglycemic 
drugs should be replaced by insulin during pregnancy. 
However, Glyburide is a sulphonylurea drug which enhances 
insulin secretion and does not cross the placenta. It can some-
times be used as an alternative to insulin for treatment of 
GDM with similar perinatal outcomes. However its use must 
be avoided in the fi rst trimester. Presently there is limited evi-
dence regarding the use of glyburide during pregnancy. 

Q.4. What is the risk for subsequent development of type 2 
diabetes in the women with gestational diabetes?
Ans. There is a signifi cant risk that women who develop ges-
tational diabetes will subsequently develop Type 2 diabetes.
Q.5. When will you label the women with gestational diabe-
tes as being a high risk patient?
Ans. Presence of the following conditions in a patient with 
gestational diabetes places her at high risk:
• History of previous stillbirth or neonatal death.
• History of fetal macrosomia.
• Concomitant obesity and/or hypertension.
• Development of oligohydramnios, polyhydramnios.
• History of preeclampsia.
• Inadequate metabolic control with diet alone.
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Fig. 13.10B: Areas of brachial plexus injury due to shoulder 
dystocia



 Case Study
A 28-year-old G4 P3 L3 with 28 weeks period of gestation 
presents with complaints of easy fatigability and dyspnea 
since last 2 weeks. On general physical examination, pallor 
was observed on the lower palpebral conjunctiva, tongue and 
palmar surface of hands. Pedal edema of pitting type was 
present. No other signifi cant fi nding was observed on sys-
temic examination. Abdominal examination revealed pres-
ence of pregnancy of about 28 weeks period of gestation with 
cephalic presentation. 

 Introduction

DEFINITION 
Anemia is one of the commonest medical disorder present 
globally. Anemia can be defi ned as reduction in circulat-
ing hemoglobin mass below the critical level. WHO defi nes 
anemia as presence of hemoglobin of less than 11 gm/dl and 
hematocrit of less than 0.33 gm/dl. Center of Disease Control 
[CDC, 1990] have defined anemia as hemoglobin levels 
below 11 gm/dl in the pregnant woman in 1st and 3rd trimes-
ter and less than 10.5 gm/dl in second trimester. However in 
India and most of the other developing countries, the lower 
limit is often accepted as 10 gms percent.
 Hemoglobin is the iron containing biomolecule present in 
the red blood cells in the human blood vessels. It is respon-
sible for transporting oxygen from the lungs to the various 
body organs and at the same time transporting carbon dioxide 

Anemia in Pregnancy14

from various body tissues back to lungs (fi gure 14.1). Each 
hemoglobin molecule is composed of heme group and four 
globin chains. Heme group consists of an iron ion held in the 
heterocyclic porphyrin ring. Iron is essential for carriage of 
oxygen by hemoglobin, for oxidative metabolism and normal 
growth.

Grading of Anemia
Depending on the levels of circulating hemoglobin in the 
body, WHO has graded anemia as mild, moderate and severe 
(table 14.1).
 Based on the fi ndings of the peripheral smear and the 
results of various blood indices (explained later in the 

Table 14.1: Grading of anemia according to its severity

Hemoglobin concentration AIDS clinical trial group World Health Organization National Cancer Institute

Mild 8.0–9.4 9.5–10.9 10 to > normal*
Moderate 7.0–7.9 8.0–9.4 8.0–10.0
Severe 6.5–6.9 6.5–7.9 6.5–7.9
Very severe/life threatening < 6.5 < 6.5 < 6.5

*Normal is defi ned as 13.7–17.5 g/dl for men and 12–16 g/dl for women
Source: Brokering, KL, Qaqish, RB. Management of Anemia of Chronic Disease in Patients With the Human Immunodefi ciency Virus. 
Pharmacotherapy 2003;23(11):1475-85.

Fig. 14.1: Role of hemoglobin molecules in transportation of 
oxygen and carbon dioxide
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chapter), anemia can be classifi ed into three types as shown 
in the table 14.2.

Physiological Changes Taking Place in Anemia

1. Decreased hemoglobin oxygen affi nity 

In a normal person, when oxygen gets bound to hemoglobin, 
beta chains are pulled close together. On the other hand, when 
oxygen is released, beta chains move apart, permitting the 
entry of 2, 3 DPG (2, 3 diphosphoglycerate) molecules, result-
ing in lower affi nity of hemoglobin for oxygen and improved 
delivery of oxygen to the tissues. These complex interactions 
are responsible for the sigmoid shape of oxygen dissociation 
curve. Increased levels of 2, 3 DPG shift the curve to right 
and help to release more oxygen readily. In anemic individu-
als, there occurs an adaptive mechanism which increases the 
tissue levels of 2, 3 DPG, thereby favoring increased avail-
ability of oxygen from red cells. Increased levels of 2, 3 DPG 
also shift the hemoglobin-oxygen dissociation curve to the 
right (fi gure 14.2), thus allowing the tissues to more easily 
extract oxygen from the hemoglobin molecules. 

2. Redistribution of blood fl ow 
In anemia, selective vasoconstriction of blood vessels help in 
redistributing the blood from certain nonvital areas into criti-
cal areas. The blood fl ow is increased to areas like brain, heart 
and adrenals and reduced to the skin and kidneys. Shunting of 
blood away from cutaneous sites is responsible for producing 
clinical fi nding of pallor, which can be considered as a cardi-
nal sign of anemia. 

3. Increased cardiac output 
The heart tries to respond to tissue hypoxia by increasing 
the cardiac output. The increased output is associated with 
reduced peripheral vascular resistance and reduced blood 
viscosity, so that cardiac output can rise without an increase 
in blood pressure. Generally, anemia must be fairly severe 
(hemoglobin < 7 g/dL) before cardiac output rises. 

 History

SYMPTOMS
In the beginning, the pregnant women with mild anemia may 
not have any symptom as the body systems try to get adjusted 
to reduced hemoglobin mass. The symptoms are usually pro-
portional to the severity of anemia. An acute hemorrhagic 
condition may produce symptoms with loss of as little as 
20% of the total blood volume. On the other hand, anemia 
developing over long periods would allow compensatory 

mechanisms to operate which would help in masking symp-
toms until the anemia becomes severe. In developing coun-
tries, it is not uncommon to see a patient with hemoglobin of 
4 g/dL being reluctantly brought into a clinic by relatives with 
the complaint that she has been just looking a bit unwell. 
 With mild anemia, the woman may present with vague 
complaints of ill health, fatigue, loss of appetite, digestive 
upset, breathlessness, palpitation, dyspnea on exertion, easy 
fatigability, fainting, lightheadedness, tinnitus, headache etc. 
Fatigue is one of the most common complaints of anemic 
patients. In anemic patients, lack of circulating hemoglobin 
results in development of fatigue and diminished capability 
to perform hard labor. As a result, the woman may complain 
of reduced work performance, tiredness or reduced energy, 
severe fatigue, restlessness, tiredness or exhaustion, noctur-
nal leg cramps etc. The woman may also experience head-
ache, paresthesias and numbness in the extremities; oral and 
nasopharyngeal symptoms (e.g. burning of tongue), dys-
phagia (due to mucosal atrophy in the laryngopharynx); pica; 
hair loss  etc.
 The points in history which are important and should 
be elicited in these patients in order to know the etiology of 
anemia include the following:

Table 14.2: Cytometric classifi cation of anemia

Type Lab value Causes

Macrocytic Increased MCV, Vitamin B12 defi ciency;
normochromic normal MCHC folate defi ciency
anemia MCV> 100fl  
 MCHC 34
Microcytic low MCHC; Thalassemias; iron defi ciency
hypochromic low MCV anemia; anemia of chronic
anemia MCV< 80fl  disease (rare cases)
 MCHC < 30 
Normocytic normal MCHC; Anemia due to chronic disease,
normochromic normal MCV anemia of acute hemorrhage;
anemia MCV> 80–99fl  aplastic anemias; hemolytic
 MCHC 34 anemias

Fig. 14.2: Oxygen dissociation curve in anemic patients
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Dietary History

• A detailed dietary history is important. Vegetarians are 
more likely to develop iron defi ciency. In developing 
countries due to poor socioeconomic conditions, patients 
may not be able to afford good nutritious diet rich in iron 
and proteins. 

• History of pica: Pica can be the etiology of iron defi ciency 
among people who habitually eat either clay or laundry 
starch. One half of patients with moderate iron defi ciency 
anemia may develop pagophagia, in which they develop 
strong craving to suck ice. 

History of Hemorrhage
• Blood loss in any form from the body is an important cause 

of anemia. Two thirds of body iron is present in circulating 
red blood cells as hemoglobin. Each gram of hemoglobin 
contains 3.47 mg of iron, thus, each mL of blood lost from 
the body (hemoglobin 14 g/dL) results in a loss of 0.5 mg 
of iron. The clinician needs to enquire about a history of 
bleeding from any of the orifi ces (hematuria, hematem-
esis, hemoptysis, malena, excessive menstrual loss, etc). 
Since occult bleeding from the gastrointestinal tract often 
goes unrecognized, the patient needs to be specifi cally 
asked if she ever had ulcers in the gastrointestinal tract. 
History of chronic ingestion of aspirin or other NSAIDS 
needs to be elicited as this is commonly associated with 
occult gastric ulcerations. 

• History of melanotic stools can be elicited by asking the 
patient if she has ever passed black colored stools (pro-
vided that she is not taking iron). The patient may not be 
able to give the correct estimate of menstrual blood loss, 
thus she should be specifi cally asked about the number of 
tampons or pads she needs to use in a day during the time 
of her periods and whether her menstrual fl ow is associ-
ated with passage of clots. Frequent pad changes and pas-
sage of clots signify greater blood loss.

Obstetric History
Obstetrical factors such as gravidity, parity and history of 
previous preterm or small for gestational age deliveries and 
multifetal pregnancy is important. History of giving birth to 
babies at frequent intervals before the women has a chance 
to replenish her depleted iron stores is an important reason 
for development of anemia in women with low socioeco-
nomic status, especially in developing countries. It is impor-
tant to ask the woman if she had experienced excessive blood 
loss at the time of delivery or during the antenatal period in 
her previous pregnancies. It is also important to ask if she 
took iron supplements during her previous pregnancies. 

Under-nourished and anemic women are often observed to 
give birth to preterm or small for gestational age babies.

Socio-economic History
History regarding various social and demographic factors 
including age, level of formal education, marital status, area 
of residence (areas with hook worm infestation, malaria, etc) 
needs to be elicited.

Behavioral History
Behavioral factors (smoking or tobacco usage, alcohol usage, 
utilization of prenatal care services, etc)

Medical History
Medical conditions (diabetes, renal or cardio-respiratory dis-
eases, chronic hypertension, etc) can further aggravate the 
development of anemia during pregnancy.

Menstrual History 
It is important to take a detailed history of previous menstrual 
cycles including the amount of blood loss and the number of 
days the blood loss occurs. Small amount of menstrual blood 
loss occurring over a long period of time can also result in the 
development of anemia.

Treatment History 
It is important to ask the woman if she has been taking iron 
supplements during this pregnancy. An easy way of assessing 
whether the woman is speaking truth regarding the intake of 
iron tablets is to ask her the color of the stools. Due to con-
tinuous ingestion of iron tablets, the color of stools invariably 
turns black.

 General Physical Examination
The following signs can be observed on general physical 
examination:

Pallor (fi gure 14.3)
Reduced amount of oxygenated hemoglobin in anemic indi-
viduals results in development of nonspecifi c pallor of the 
mucous membranes. Clinical examination may reveal pallor 
in lower palpebral conjunctiva (fi gure 14.4), pale nails, pale 
palmar surface of hands, pale tongue (fi gure 14.5), lips, nail 
beds etc. Mechanism of development of pallor is illustrated in 
the fl ow chart 14.1

Epithelial changes
The epithelial tissues of nails, tongue, mouth, hypopharynx 
and stomach are affected resulting in development of brittle, 
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Fig. 14.3: Areas to look for pallor in the human body

Fig. 14.4: Pallor in the lower palpebral conjunctiva

Fig. 14.5: Pale tongue

Flow chart 14.1: Mechanism of development of pallor

Nail changes
Thinning, flattening and finally development of con-
cave “spoon shaped nails”, also known as koilonychias 
(fi gure 14.6).

Changes in the tongue or mouth
There may be atrophy of lingual papilla accompanied by 
soreness or burning of the tongue. Glossitis and stomatitis 

fragile, spoon-shaped nails, glossitis, angular stomatitis and 
atrophic gastritis, etc.

Fig. 14.6: Koilonychia
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can also develop. Angular stomatitis, characterized by devel-
opment of ulcerations or fi ssures at the corners of the mouth 
is a less specifi c sign of anemia. It is commonly associated 
with defi ciency of ribofl avin or pyrixodine. 

Pedal edema
In severely anemic cases, there may be pedal edema 
(fi gure 14.7). 

Plummer Vinson Syndrome
This syndrome is also known as Paterson Kelly Syndrome 
after the names of its discoverers. This is a rare condition 
characterized by presence of iron defi ciency anemia, nail 
abnormalities and dysphagia. Some of the symptoms for 
Plummer Vinson syndrome include the following: Pain in the 
throat during swallowing, burning sensation during swallow-
ing, sensation of food being stuck in larynx, fatigue, pallor, 
diffi culty in swallowing, development of mucosal webs in 
esophagus, etc.

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION

Splenomegaly may occur with severe, persistent, untreated 
iron defi ciency anemia.

CARDIOVASCULAR SYSTEM

In cases of severe anemia, increased blood fl ow to the heart 
results in the development of tachycardia and a systolic 
ejection murmur. In rapidly developing anemia (e.g. from 

hemorrhage), additional symptoms and signs may be noted 
e.g. syncope on rising from bed, orthostatic hypotension (i.e., 
the blood pressure falls when the patient is raised from the 
supine to the sitting or standing positions) and orthostatic 
tachycardia. 

 Differential Diagnosis

Normocytic Anemia

The most important cause of normocytic anemia during preg-
nancy is physiological anemia due to hemodilution.

Physiological anemia due to pregnancy
The two main reasons for development of physiological 
anemia due to pregnancy are: 
• Physiological hemodilution resulting in disproportionate 

increase in plasma volume. 
• Negative iron balance during pregnancy.
Physiological hemodilution: Pregnancy causes a dispropor-
tionate increase in plasma volume leading to an apparent 
reduction of red blood cell mass, hemoglobin and hema-
tocrit value. A normochromic normocytic anemia is pro-
duced as a result of this physiological dilution which starts 
at 8–10 weeks of gestation and reaches a maximum during 
the second trimester of pregnancy. Maternal blood volume 
expands most rapidly during the second trimester, whereas in 
the third trimester the rate of rise considerably slows down, 
ultimately plateauing towards the last weeks of pregnancy. 
Blood volume expansion occurs both due to an increase in 
plasma volume and erythrocyte volume. Initially, the increase 
in plasma volume is larger than the red cell volume. Thus 
there is a drop in the hematocrit of approximately fi ve units 
for a normal singleton pregnancy. Hemoglobin concentra-
tion at term averages to about 12.5 gm% in normal women. 
Therefore, in most women hemoglobin concentration below 
11.0 g/dl should be considered abnormal.

Negative iron balance during pregnancy
There is an increased iron requirement during pregnancy 
amounting to about 1000 mg (table 14.3). This increase is due 
to the following reasons:
• 270 mg of iron is actively transferred to fetus. Fetus utilizes 

maternal iron for building up hemoglobin molecules.
• 170 mg is lost through various routes of excretion, prima-

rily the gastrointestinal tract.
• Total amount of iron transferred to placenta and cord is 

90 mg.
• 450–500 mg of iron is utilized due to expansion in the 

total volume of circulating maternal erythrocytes.

Fig. 14.7: Pedal edema
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 Added to this increased physiological requirement of 
pregnancy, is depleted iron stores and defi cient dietary intake. 
 All these above mentioned factors in table 14.3 amount 
to a total of about 980–1000 mg of iron requirement during 
pregnancy. This requirement of iron occurs in every woman 
during pregnancy, irrespective of her prior iron status. Since 
pregnancy results in amenorrhea, this leads to a saving of 
nearly 240–300 mg of iron in form of menstrual blood. Thus 
total iron requirements during pregnancy are 600–700 mg 
(6–7 mg of daily requirement of elemental iron for about 100 
days). Average diet in the US provides 5–14 mg of elemental 
iron per day, out of which nearly one–tenth is absorbed (0.5–
1.5 mg). During pregnancy, there is an additional requirement 
of about 2 to 5 mg iron every day. If the woman wants to 
fulfi ll these iron requirements solely from diet, she needs to 
consume about 20–50 mg of dietary iron as 10% of elemental 
iron is absorbed from the diet. This is practically impossible 
in India and other developing countries because an average 
vegetarian diet contains not more than 5–14 mg of iron. Also 
in developing countries, majority of women enter pregnancy 
in an already iron depleted condition and may be consum-
ing an iron defi cient diet. Iron depletion can be attributed to 
young age of child bearing and frequent occurrence of preg-
nancies in a woman without allowing the recovery of iron 
stores in the body. 
 Due to the above mentioned reasons, in most parts of the 
developing world including India, there is a need for rou-
tine iron supplementation to all pregnant women because 
the amount of iron absorbed from the diet, together with 
that mobilized from the stores is usually insuffi cient to meet 
the maternal demands imposed by pregnancy. Thus during 
pregnancy, there is daily requirement for additional 20–30 
mg of elemental iron. Even though the absorption of iron 
is increased from 1–2 mg per day to about 6 mg per day in 
the later part of pregnancy, in the absence of exogenous sup-
plemental iron, the hemoglobin concentration and the hema-
tocrit would fall appreciably as the maternal blood volume 
increases. For these reasons, the supplementation with exog-
enous iron during pregnancy becomes essential. Hemoglobin 

production in the fetus is not impaired because placenta 
obtains iron from the mother, even when the mother has 
severe iron defi ciency anemia. If iron supplements are not 
given to pregnant women, her serum iron and ferritin levels 
may decline, especially during the second half of pregnancy. 
Therefore, it is essential that patient’s hematocrit or hemo-
globin during routine pregnancy be checked at 28–32 weeks 
to detect any signifi cant decrease in hemoglobin levels.
 The above mentioned obligate iron requirements during 
pregnancy and physiological hemodilution constitute an 
important cause of anemia during pregnancy. Due to this 
and the acute blood loss accompanying child birth and labor, 
prevalence of iron defi ciency anemia during the pregnancy is 
quite high and has far reaching consequences, especially with 
severe degrees of anemia. Though exact data on the preva-
lence of anemia in woman is not available, it is estimated that 
60 million pregnant women worldwide are anemic. Out of 
these, only 4 million are in developed countries, rest of them 
belong to the developing countries. Prevalence rate of anemia 
in US is about 1.29%. Anemia in pregnancy has a multifacto-
rial etiology (fi gure 14.8). Various other factors responsible 
for anemia during pregnancy include the following:
• Prior history of menorrhagia (loss of more than 80 ml of 

blood per month)
• Multiple gestations
• Vegetarian diet, low in meat.
• Increased frequency of blood donation
• Chronic blood loss due to hookworm infestation, schisto-

somiasis etc. 
• Chronic infection (e.g. malaria)
• Chronic aspirin use.

Table 14.3: Iron requirements during pregnancy

Reason for iron requirement Amount of iron  
 required

Iron actively transferred to the fetus 270 mg
Iron lost though various routes of excretion 170 mg
Iron transferred to placenta and cord 90 mg
Iron utilized due to expansion in the 400–500 mg
maternal volume of circulating erythrocytes
Total iron requirements 980–1000 mg

Fig. 14.8: Multifactorial etiology of anemia
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 Majority of women in child bearing age have defi cient 
iron stores due to blood loss from menstruation, repeated 
child birth and chronic hookworm infection especially in the 
developing countries. In multigravidas, repeated child bearing 
does not give time to replenish the iron stores in between 
the pregnancies, thereby perpetuating anemia. Defi cient or 
defective intake of iron, folic acid and other hematopoetic 
factors due to poverty, ignorance or absorption disorders may 
lead to nutritional defi ciency during pregnancy. Defi ciency of 
other micronutrients (folic acid, zinc etc) is also commonly 
seen accompanying iron deficiency anemia. Infants born 
to a mother suffering from iron deficiency anemia may 
have deficient iron stores during infancy, childhood and 
adolescence. This child during the period of her pregnancy 
may develop manifest anemia, thereby setting up a vicious 
cycle.
 Malaria which is endemic in certain parts of the world 
causes anemia by hemolysis. Presence of chronic infections 
may cause anemia by impairing hematopoiesis. Genetic fac-
tors like thalassemia, sickle cell anemia, G6PD defi ciency etc 
can also result in anemia. With the exception of thalassemia 
major, which is associated with iron overload, other genetic 
disorders usually have concomitant iron defi ciency during 
pregnancy. Defi ciency of vitamin B12, although a rare cause 
of anemia during pregnancy, is sometimes seen in strict veg-
etarians or those eating fad diets.

Microcytic Anemia
The three most common causes of microcytic anemia are iron 
defi ciency anemia, thalassemia and anemia due to chronic 
infection. 

Iron defi ciency anemia
Causes for iron defi ciency anemia are listed in table 14.4.
 Iron defi ciency anemia has been defi ned as microcytic 
hypochromic type. This type of anemia usually develops, 
when body iron stores become inadequate for the need of 

normal erythropoesis. Body iron stores must be reduced 
before red cell production is reduced. Therefore anemia 
occurs at a later stage of iron defi ciency. Serum ferritin less 
than 20 ng/ml is associated with iron defi ciency anemia. The 
various stages involved in the development of anemia during 
pregnancy are as follows:
• Depletion of iron stores: This stage is associated with low 

serum ferritin levels.
• Impaired hemoglobin production: In this stage, there is 

defi ciency of iron without manifest anemia. This stage is 
associated with low ratio of serum iron to total iron bind-
ing capacity (iron/TIBC), low MCV and elevated erythro-
cyte protoporphyrin levels. However, hemoglobin levels 
remain within the normal range.

• Manifest iron defi ciency: This stage is associated with low 
hemoglobin levels along with additional evidence of iron 
defi ciency including low serum ferritin levels, low ratio of 
serum iron to TIBC levels, low MCV, MCH and MCHC 
and elevated erythrocyte protoporphyrin.

Iron is absorbed mainly from duodenum and jejunum in 
the ferrous form and is transported in the blood in form of 
transferrin. 

Thalassemia
Thalassemia includes a group of genetically inherited dis-
orders, which are characterized by impaired or defective 
production of one or more normal globin peptide chains. 
Abnormal synthesis of globin chains can result in inef-
fective erythropoiesis, hemolysis and varying degrees of 
anemia. Depending on whether the synthesis of α or β-chains 
is affected, thalassemia can be classified into two types: 
α-thalassemia or β-thalassemia. 
 Iron deficiency anemia has to be differentiated from 
other causes of hypochromic anemia including thalassemia 
(table 14.5) and anemia due to chronic diseases (table 14.6). 
 Anemia due to thalassemia can be differentiated on the 
basis of erythrocyte indices. Although MCV may be reduced 
in thalassemia to values as low as 60–70 fl , values this low 
are rarely encountered in cases with iron defi ciency anemia. 
Serum iron concentration is usually normal or increased in 
thalassemic syndromes, while it is usually low in iron defi -
ciency anemia. Marrow examination and hemoglobin electro-
phoresis also help in differentiating between iron defi ciency 
anemia and thalassemia by respectively showing normal bone 
marrow iron stores and increased proportions of Hb F & Hb 
A2 in cases with thalassemia.

Chronic iron defi ciency anemia
Anemia can be produced due to the diseases like chronic renal 
insuffi ciency, hypothyroidism, malignancies (hematologic 

Table 14.4: Causes of iron defi ciency anemia

Nutritional causes
Iron defi ciency anemia (60%)
Dimorphic anemia both due to defi ciency of iron and folic acid
Hemolytic anemia
Hemoglobinopathies 
Anemia due to blood loss
Acute
Acute blood loss (antepartum hemorrhage, postpartum 
hemorrhage)
Chronic
Hookworm infestation, bleeding piles, malarial infestation
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Table 14.5: Differentiation between iron defi ciency anemia and thalassemia

Blood index Iron defi ciency anemia Thalassemia

Peripheral smear Microcytic hypochromic anemia Microcytic hypochromic anemia
Serum iron Reduced  Normal or high
TIBC High Normal 
Percentage saturation Reduced  Normal or high
Serum ferritin Reduced  High 
Hemoglobin pattern Normal  Abnormal
Hb F & Hb A2 Normal  High
Red cell width High  Normal 
Free erythrocyte porphyrin (normal < 35) > 50 Normal
MCV, MCHC, MCH All reduced proportionally to All reduced to very low levels in
 the severity of anemia relation to the severity of anemia
Bone marrow iron stores Absent Present

Table 14.6: Differentiation between iron defi ciency anemia
and anemia due to chronic diseases

Blood index Iron defi ciency Anemia due to
 anemia chronic diseases

Peripheral Microcytic Microcytic hypochromic
smear hypochromic anemia anemia (20–30%)
Serum iron Reduced Normal
TIBC High Reduced
Percentage < 16% > 16%
saturation
Serum ferritin Reduced  Normal 
MCV, MCHC, All reduced Low/normal
MCH proportionally
 to the severity
 of anemia
Bone marrow Absent Present
iron stores

malignancies, leukemia, lymphoma, myeloma, etc). Anemia 
due to chronic disease is caused by a reduction in both the 
lifespan of existing RBCs and in the number of new RBCs 
produced to replace dying RBCs. Cytokines, such as inter-
leukin (IL-I), IL-6 and tumor necrosis factor (TNF-α), may 
directly reduce RBC production and survival. For example, 
in anemia of chronic renal failure, the kidneys do not produce 
suffi cient erythropoietin in response to hypoxia.
 The anemia due to chronic disease is usually normocytic 
normochromic type, but hypochromic microcytic anemia 
may also occur in 20% to 30% of patients with chronic 
diseases or malignancy. The differentiation between iron defi -
ciency anemia and anemia due to chronic diseases is shown 
in table 14.6. Sometimes, it may not be possible to differenti-
ate between the two types of anemia, just by the examination 

of the blood fi lm. Furthermore, the serum iron concentra-
tion is usually decreased in IDA, whereas it may be normal 
in anemia due to chronic diseases. Also, the TIBC is usually 
increased in IDA, whereas it is decreased in cases of anemia 
due to chronic disease. In IDA, transferrin saturation is usu-
ally less than 16%, where as in anemia due to chronic diseases, 
it is usually greater than 16%.

 Management
Management comprising of investigations and definitive 
obstetric management is discussed below.

 Investigations
The algorithm for diagnosis of anemia during pregnancy is 
described in fl ow chart 14.2. The following investigations 
need to be done:

Hemoglobin and Hematocrit
Hemoglobin concentration reflects the capacity of blood 
to distribute oxygen from the lungs to tissues in the body. 
Hematocrit on the other hand refl ects the measurement of 
the percentage of red blood cells found in a specifi c volume 
of blood. Hematocrit is sometimes also known as packed 
cell volume (PCV). A low hematocrit indicates a decrease 
in number or size of red blood cell mass or an increase in 
plasma volume. 

Blood Cellular Indices
Abnormalities in various blood indices with iron defi ciency 
anemia are described in table 14.7 below. Some of these indi-
ces are as follows:
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MCV (mean corpuscular volume)

This index indicates the morphology of the RBCs which 
could be microcytic, normocytic or macrocytic. 

MCH (mean corpuscular hemoglobin)
This index indicates average weight of hemoglobin in RBC. 
MCH is reduced in cases of microcytosis and hypochromia. 
MCH alone however cannot distinguish between microcyto-
sis and hypochromia. 

MCHC (mean corpuscular hemoglobin concentration

This index represents weight of hemoglobin/volume of 
cells. Since this index is independent of cell size, it is more 
useful than MCH in distinguishing between microcytosis and 
hypochromia. A low MCHC always indicates hypochromia, 
as a microcyte with a normal hemoglobin concentration will 
have a low MCH but a normal MCHC. 

 Out of the various indices used, mean corpuscular volume 
and mean corpuscular hemoglobin concentration are the two 
most sensitive indices of iron defi ciency.

Red cell distribution width (RDW)
This indicates the variation in the size of RBCs. Thus, RDW 
is elevated in anemias resulting from iron defi ciency.

Reticulocyte Count
This test helps in measuring the percentage of reticulo-
cytes, which are slightly immature red blood cells, in blood. 
Normally, the development and maturation of the reticulo-
cytes takes place in the red bone marrow and then they cir-
culate for about a day in the blood stream before developing 
into mature red blood cells. Thus by measuring the reticulo-
cyte count, clinician gets an idea regarding the rate of syn-
thesis of reticulocytes by the marrow and their release into 
the blood stream. Normally, about 1% to 2% of the red blood 
cells in the blood are reticulocytes. The reticulocyte count 
may rise when there is an excessive blood loss or in certain 
diseases like hemolytic anemia in which red blood cells are 
destroyed prematurely.

Peripheral Smear
Peripheral smear examination is another simple method for 
diagnosis of anemia. Examination of the peripheral smear is 
an important part of the workup of patients with anemia.

Peripheral smear in iron defi ciency anemia
Peripheral smear of blood shows microcytic and hypochro-
mic picture. There is presence of pale looking RBCs with 
large central vacuoles (hypochromic RBCs). The peripheral 
smear (fi gure 14.9) shows the following:
• Anisocytosis (abnormal size of cells): The RBCs are 

small and deformed (microcytosis). The microcytosis is 

Table 14.7: Abnormalities in blood indices with iron
iron defi ciency anemia

Blood index Normal value Value in iron
  defi ciency anemia

MCH 26.7 to 33.7 pg/cell < 26.7 pg/cell
 (average 30.6 pg/cell)
MCHC  32–36% (average 33.9%) < 30 gm%
MCV 83–97 fl  (average 90 fl ) < 76 fl
Hemoglobin 12.1 to 14.1 gm/dl < 11 gm/dl in 1st and 
  3rd trimesters and
  less than 10.5 gm/dl
  in second trimester
Hematocrit 36.1 to 44.3% < 36.1%
Red cell 3.9 to 5.0 × 106 cells/μL < 3.9 × 106 cells/μL
count (average 4.42 × 106 cells/μL) or normal
Red cell 31–36% < 31%
distribution
index

Fig. 14.9: Peripheral smear in case of iron defi ciency anemia
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Flow chart 14.2: Diagnosis of anemia during pregnancy

apparent in the smear long before the MCV is decreased 
after an event producing iron defi ciency. 

• Poikilocytosis (abnormal shape of cells): Presence of pen-
cil cells and target cells.

• Presence of ring or pessary cells with central hypochromia 
(large central vacuoles).

• RBC osmotic fragility is slightly reduced.

• Radiochromium-51cr studies show reduced RBC life 
span. 

Peripheral smear in megaloblastic anemia 
• Presence of macrocytes and megaloblasts
• Hypersegmentation of neutrophils (fi gure 14.10)
• Fully hemoglobinized red blood cells.
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Peripheral smear in hemolytic anemia (thalassemia)

Presence of polychromatic, stippled and target cells (fi gure 
14.11). Platelets usually are increased in this disorder.

Peripheral smear in combined folate and iron 
defi ciency 

The peripheral smear in these cases reveals a population 
of macrocytes mixed among the microcytic hypochromic 
cells. This combination can normalize the mean corpuscular 
volume (MCV).

Serum Iron Studies (Table 14.8)
A low serum iron and ferritin with an elevated total iron 
binding capacity (TIBC) is diagnostic of iron defi ciency. 

Transferrin delivers iron to bone marrow and storage sites. 
Circulating transferrin is normally only about 30% saturated 
with iron. The remaining 70% is unbound and represents the 
TIBC. The fi nding of a low serum iron and a high TIBC is 
highly indicative of iron defi ciency anemia. 
  Ferritin is storage form of iron, whose concentration in 
the serum is proportional to total iron stores. Low serum fer-
ritin levels are virtually diagnostic of iron defi ciency as they 
are decreased only in iron defi ciency anemia. In iron defi -
ciency anemia, iron stores are depleted prior to anemia; there-
fore, the earliest change usually observed is reduced ferritin 
levels (< 20 ng/ml).
 Iron defi ciency anemia is also associated with the eleva-
tion of erythrocyte protoporphyrin levels as there is no iron 
available to form hemoglobin.

Stool Examination 
Stool examination for ova and cysts (three consecutive sam-
ples) can help in determining if the cause of anemia can be 
attributed to parasitic infestation. Testing the stools for the 
presence of hemoglobin is useful in establishing gastroin-
testinal bleeding as the etiology of iron defi ciency anemia. 
Usually, chemical testing that detects more than 20 mL 
of blood loss daily from the upper gastrointestinal tract 
is employed. Severe iron defi ciency anemia can occur in 
patients with a persistent loss of less than 20 mL/d.

Urine Routine/Microscopy
Urine routine/microscopy help in detecting the presence of 
pus cells/occult blood or schistosomes.

Hemoglobin Electrophoresis 
Hemoglobin electrophoresis and measurement of hemoglobin 
A2 and fetal hemoglobin are useful in establishing either 
beta-thalassemia or hemoglobin C or D as the etiology of the 
microcytic anemia. Unfortunately, simple tests do not exist 
for alpha-thalassemia in most laboratories and it is a diagno-
sis of exclusion.

The arrow is pointing towards hypersegmented neutrophil

Fig. 14.10: Peripheral smear in case of megaloblastic anemia

Fig. 14.11: Peripheral smear in case of hemolytic anemia

Table 14.8: Changes in serum iron studies with iron
defi ciency anemia

Blood parameter Normal value Value in iron
  defi ciency
  anemia

Serum transferrin levels 200–360 mg/dl >360 mg/dl
Serum iron concentration 60–175 μgm/dl < 60 μgm/dl
Transferrin saturation 25%–60% < 25%
Ferritin levels 50–145 ng/ml < 20 ng/ml
Serum protoporphyrin 30–70 μgm/dl  > 70 μgm/dl
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Bone Marrow Examination

A bone marrow aspirate stained for iron (Perls stain) can be 
diagnostic of iron defi ciency. While the performance of bone 
marrow examination for the diagnosis of iron defi ciency has 
largely been displaced by the performance of serum iron, 
TIBC and serum ferritin, the absence of stainable iron in a 
bone marrow aspirate refl ects absent iron stores. The indi-
cations of bone marrow examination have been enumerated 
in table 14.9. It is diagnostic in identifying the sideroblastic 
anemias by showing presence of ringed sideroblasts (table 
14.10). Occasionally, it is useful in differentiating patients 
with the anemia of chronic disorders or alpha-thalassemia 
from patients with iron defi ciency. It also serves as the inves-
tigation of choice in cases where anemia is related to aplastic 
anemia.

 Treatment/Obstetric Management
The algorithm for treatment of patients diagnosed with iron 
defi ciency anemia is shown in fl ow chart 14.3. Treatment of 
the patient diagnosed with iron defi ciency basically depends 
on the period of gestation as described in fl ow chart 14.3. If 
the period of gestation is less than 30 completed weeks of 
gestation, oral iron preparations (containing 200–300 mg of 
elemental iron with 500 μg of folic acid) must be prescribed 
in divided doses. If the patient is not compliant with oral ther-
apy or other causes for ineffective oral treatment are present, 
parenteral therapy may be considered. If period of gestation 
is between 30–36 weeks, parenteral therapy must be admin-
istered. The rise in hemoglobin levels by the parenteral route 
is same as that with oral route, but this route is preferred 
during 30–36 weeks of pregnancy as it guarantees certainty 

of administration. If the patient presents with severe anemia 
beyond 36 weeks and there is not enough time to achieve a 
reasonable hemoglobin level before delivery, blood transfu-
sion may be required.

Patient presenting with severe anemia in late 
pregnancy (after 36 weeks)

Women with severe anemia presenting late in pregnancy 
should ideally be managed in hospital settings. They may or 
may not present with heart failure. However, they all need 
urgent admission and require complete rest with sedation 
and oxygen. In case of CCF, patients should be given digi-
talis, diuretics and packed red cells. Packed red cells are 
the preferred choice for severe anemia in later part of preg-
nancy. This should be infused along with diuretics. Once the 
patient is stabilized, total dose infusion of iron dextran may 
be considered.

Blood transfusion
Indications for blood transfusion for correction of anemia 
during pregnancy are as follows:
• There is not enough time to achieve a reasonable hemo-

globin level before delivery, for e.g. patient presents with 
severe anemia beyond 36 weeks.

• There is acute blood loss or associated infections.
• Anemia is refractory to iron therapy.
In all the above mentioned cases, packed red cell transfusion 
must be given with meticulous care so as to prevent severe 
circulatory overload, pulmonary edema and development of 
any transfusion related reactions. 

Response to iron therapy
Much before the treatment causes an improvement in the 
degree of anemia and hematological indices, there occurs 
an improvement in subjective symptoms such as fatigue, 
lassitude, etc. Epithelial changes may also revert to normal. 
Response to treatment is shown by the indicators mentioned 
in table 14.11.
 The earliest hematological response to treatment is reticu-
locytosis. Initially, there is an increase in reticulocytes by 4–6 
days, which peaks by 9–12 days. Hemoglobin levels usually 
start rising at the rate of 2 g/dl after 3 weeks. The plasma iron 
will gradually increase and the initially elevated TIBC will 
return to normal in about one month. Blood ferritin levels 

Table 14.9: Indications of bone marrow examination

No response to any treatment even after 4 weeks
Suspected aplastic anemia
Kala-azar
Sideroblastic anemias

Table 14.10: Bone marrow fi ndings in iron defi ciency anemia

Micronormoblastic erythroid hyperplasia.
Bone marrow iron is reduced or absent.
Intermediate normoblasts are predominantly seen.
Cytoplasm of the normoblasts is reduced and shows differential 
staining.
Cytoplasm matures slowly in comparison to the nucleus, such 
that the cytoplasm is still polychromatic, while the nucleus has 
become pyknotic.

Table 14.11: Indicators for showing response to iron therapy

Increase in the reticulocyte count (2% to 16%)
Increase in hemoglobin levels
Epithelial changes (especially in tongue and nails) revert to normal
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Table 14.12: Causes of failure to oral iron therapy

Incorrect diagnosis (presence of non-iron defi ciency microcytic 
anemia)
Faulty absorption of iron
Presence of chronic infection
Loss of iron from the body
Lack of patient compliance
Persistent blood loss (hookworm, bleeding piles, etc)
Ineffective release of iron from a particular preparation
Concomitant folate defi ciency

Flow chart 14.3: Treatment of iron defi ciency anemia in pregnancy

return to normal in about 4–6 months. If the predictable rise 
in hemoglobin does not occur after oral iron therapy, the cli-
nician must try to fi nd out the possible reasons. Some of the 
reasons are listed in table 14.12.

PREVENTION

Prevention of Iron Defi ciency Anemia

As previously explained, in most parts of the developing 
world including India, there is a need for routine iron sup-
plementation to all pregnant women in order to build up their 
iron stores. It is also advisable to build up iron store before a 
woman marries and becomes pregnant. This can be achieved 
by taking the following steps:
• Routine determination of hemoglobin or hematocrit, start-

ing from the time of adolescence.

• Routine screening for anemia and provision of supplements 
to adolescent girls, starting right from the school days.

• Encouraging consumption of diet containing iron rich 
foods.

• Fortifi cation of widely consumed food with iron.
• Management of endemic infection (e.g. malaria).
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Hemoglobin or hematocrit should be routinely determined at 
the time of fi rst prenatal visit in order to detect any preexist-
ing anemia. Anemia accompanied by ferritin levels less than 
20 ng/ml can also be presumed to be due to iron defi ciency.
 Even when the woman does take iron supplements, her 
hemoglobin and hematocrit should be monitored every two to 
three monthly. 

Dietary changes
Improving nutritional status of women through dietary 
changes is one of the most important strategies for reducing 
the prevalence of iron defi ciency anemia during pregnancy. 
Eating a healthy and a well-balanced diet during pregnancy 
helps in maintaining the iron stores. A good quality diet 
should not only contain suffi cient proteins for hemoglobin 
synthesis but also various micronutrients, including vita-
min A, zinc, calcium, ribofl avin, vitamin B12 etc. Since the 
absorption of dietary iron can be affected by numerous factors 
(mentioned in table 14.13), iron absorption in the body can be 
improved by observing some simple precautions related to 
dietary habits. Some of them are listed in table 14.14.
 Phytates present in whole-grain cereals; calcium and 
phosphorus in milk; tannins in tea; and polyphenols in many 
vegetables inhibit iron absorption by decreasing the intesti-
nal solubility of non-heme iron from the meals. Adding lime 
juice or orange juice, both of which are rich in vitamin C 
would help in increasing the absorption of non-heme iron. On 
the other hand, drinking excessive tea or coffee may inter-
fere with iron absorption. All iron preparations inhibit the 

absorption of tetracyclines, sulphonamides and trimethoprim. 
Thus, iron should not be given together with these agents.

Examples of iron rich foods
Two types of iron are present in food: Heme iron which is 
principally found in animal products and non-heme iron 
which is found mainly in the plant products. Heme iron is 
mainly derived from myoglobin and hemoglobin present in 
meat (beef, lamb, etc), poultry, fi sh etc (fi gure 14.12). Heme 
iron is better absorbed (upto 35%) than non-heme iron, but 
heme iron forms smaller fraction of the diet. During the 
course of pregnancy as the iron stores decrease, the absorp-
tion of dietary non-heme iron increases. Non-heme iron is 
mostly in ferric form, and needs to be reduced to ferrous form 
for absorption. Sources of heme iron include animal blood, 
fl esh and viscera. Non-heme iron includes cereals, seeds, veg-
etables, milk and eggs.

Animal products
• Red meat: Beef, pork, lamb (liver should be avoided due 

to high content of vitamin A)
• Poultry: Chicken, duck, turkey
• Fish: Shellfi sh (Clams, mussels, sardines, anchovies and 

oysters)
• Eggs: One large egg (70–80 mg) contains about 1 mg of 

iron.

Plant products
• Dried fruits: Half a cup of walnuts (125 mg) contain 

approximately 3.75 mg of iron; half a cup of cashew nuts 
approximately 2.65 mg; 1/2 cup of raisins 2.55 mg; and 
half cup of peanuts approximately 1.55 mg of iron.

• Green leafy vegetables: Such as spinach, broccoli, kale, 
turnip greens and collard greens are a good sources of 
iron. Half cup spinach contains nearly 2.4 mg iron.

• Pulses, cereals, jaggery
• Legumes, such as lima beans and green peas, dry beans 

and peas.
• Yeast-leavened whole-wheat bread and rolls.
• Iron-enriched white bread, pasta, rice and cereals.

Table 14.13: Factors reducing the absorption of dietary iron

Phytates present in whole-grain cereals; legumes, nuts, seeds, etc
Calcium and phosphorus in milk;
Tannins in tea
Polyphenols present in many vegetables
Increased gastric pH due to presence of antacids or reduced 
gastric acidity

Table 14.14: Methods for improving iron absorption in the diet

Adding lime juice, which is a good source of vitamin C, to one’s 
food 
Avoiding the intake of substances like tea, coffee and milk with 
the meals
Cooking food in iron vessels
Taking iron tablets with orange juice or water rather than with 
milk, tea or coffee.
Avoiding the use of antacids with iron as lower gastric acidity 
reduces absorption of iron

Fig 14.12: Sources of heme iron
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Since folate defi ciency has been found to commonly coexist 
with that of iron defi ciency, diet rich in both iron and folic 
acid must be encouraged. Dietary sources of folate include 
the following: 
• Leafy, dark green vegetables 
• Dried beans and peas 
• Citrus fruits and juices and most berries 
• Fortifi ed breakfast cereals 
• Enriched grain products. 

Fortifi cation of food with iron
Fortifi cation of the food with iron and folic acid is being 
tried in some countries and has been found to be one of the 
most effective, inexpensive and simple strategy for ensuring 
adequate supply of iron to large segments of the population 
in both developed and developing countries. Fortifi cation of 
cereal grain products was introduced in 1941 in the US when 
iron and three vitamins, thiamin, ribofl avin and niacin, were 
added to fl our and bread. Ready-to-eat cereals were fortifi ed at 
about the same time. These fortifi cations have contributed to 
increased dietary iron intake and reductions in iron defi ciency 
anemia in the US. Fortifi cation of food has been tried in other 
countries as well, e.g. fortifi cation of rice in Philippines with 
ferrous sulfate; fortifi cation of wheat fl our with metallic iron 
in European countries including Sweden, UK, etc.

Management of endemic infection
Malaria and hookworm infection are the major factors respon-
sible for causing anemia in pregnancy by causing hemolysis 
and chronic blood loss respectively. The preferred drug for 
treating malaria in pregnancy is chloroquine. Malaria prophy-
laxis should also be given to pregnant women in areas where 
malaria is endemic. Also, antihelmenthic drugs like alben-
dazole or mebendazole are recommended to all pregnant 
women after the fi rst trimester of pregnancy. This drug would 
help in treating hookworm infestation. To prevent recurrence 
of infection, patients should be advised to take certain pre-
cautions including use of proper footwear, improvement of 
sanitation and personal hygiene.

Exogenous iron supplementation
Iron supplementation has presently become the most 
common strategy currently used for controlling iron defi -
ciency in developing countries. As described previously, 
pregnancy results in development of a physiological anemia. 
Also, in order to fulfi ll the iron requirement related to preg-
nancy, there is requirement for exogenous iron supplementa-
tion. The WHO recommends universal iron supplementation 
comprising of 60 mg elemental iron and 400 μg of folic acid 
once or twice daily for 6 months in pregnancy, in countries 

with prevalence of anemia less than 40% and an additional 
3 months postpartum in countries where prevalence is greater 
than 40%. However, since women in developing countries 
including India may often start pregnancy with low or absent 
iron stores due to poor nutrition and frequent infection like 
hookworm and malaria, the clinicians often prescribe double 
the dose, which is 120 mg of elemental iron and 1 mg folic 
acid. Oral iron is usually continued up to 3–6 months after 
hemoglobin levels has come within normal limits.
 Along with this, iron rich diets and diets which enhance 
iron absorption must be encouraged as well. Iron supplemen-
tation leads to increased hemoglobin concentration resulting 
in improved oxygen carrying capacity which acts as a buffer 
against increased blood loss that might occur during delivery. 
 In developing countries, routine iron supplementation 
during pregnancy is practiced, regardless of the fact, whether 
the mother is anemic or not. In India, Ministry of Health and 
Family Welfare, Government of India has recently recom-
mended that all pregnant ladies must be given iron supple-
ments amounting to 199 mg of elemental iron and 300 μgms 
of folic acid starting from second trimester, for a period of 
100 days. Now the trend is moving towards supplementation 
for a total of 200 days including the postpartum period. When 
the hemoglobin concentration becomes normal in accordance 
with period of gestation, dose can be reduced to 30 mg/day. 
In a woman seen late in pregnancy, 120 mg of elemental iron 
daily is recommended during pregnancy and puerperium. 
However, presently there is not enough evidence to demon-
strate with certainty that routine daily or intermittent iron or 
iron-folic acid supplementation in pregnancy improves func-
tional and health outcomes for women and babies. Also, the 
routine iron supplementation during pregnancy to all women 
(regardless of their iron status) in developed countries where 
anemia is not prevalent is still debatable.

TREATMENT

Treatment with Iron Supplements

Oral preparations

Oral iron supplements are most commonly used for the 
treatment of iron defi ciency anemia. Some forms are time-
released, while others must be taken several times each day. 
Use of iron supplements helps in improving the iron status 
of the mother during pregnancy and during the postpartum 
period, even in women who enter pregnancy with reasonable 
iron stores. The main problems associated with the use of 
iron supplements is occurrence of side effects (table 14.15) 
including anorexia, diarrhea, epigastric discomfort, nausea, 
vomiting and constipation, passage of dark greenish or black 
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Table 14.15: Possible side effects associated with
iron medication

Epigastric discomfort, nausea, diarrhea or constipation
Feces may turn black
Interaction with various drugs e.g. inhibition of absorption of 
antibiotics like tetracyclines, sulphonamides, trimethoprim, etc
Temporary staining of teeth
Epigastric pain is likely to result from a combination of high-dose 
vitamin C supplements with iron tablets 

colored stools, temporary staining of teeth etc. The enteric 
coated and prolonged-release preparations are not favored as 
these preparations dissolve poorly in the acidic milieu of the 
duodenum, where maximum absorption of iron occurs. Since 
iron is absorbed in ferrous form, only ferrous salts must be 
used. Iron must be taken orally in 3–4 doses, one hour prior 
to meals. Oral iron therapy must be continued for at least 12 
months after the anemia has been corrected in order to replen-
ish the depleted iron stores. 
 Although associated with gastrointestinal side effects, 
oral iron supplements are not associated with the anaphylaxis 
that can occur with parenteral iron preparations.
 The amount of element iron present in different types of 
oral preparations varies from one another. While prescribing a 
dose of iron supplements to a patient, it is important to distin-
guish between the amount of iron compound and the equiva-
lent amount of elemental iron in the preparation. Thus, 300 
mg of hydrated ferrous sulphate, which contains 20% iron 
by weight, would provide 60 mg of element iron, while 300 
mg of ferrous gluconate, which contains 12% iron by weight, 
would provide 36 mg of elemental iron and 200 mg of fer-
rous fumerate, would provide 64 mg of elemental iron (table 
14.16). Since the oral iron preparations are associated with 
numerous previously mentioned side effects, slow release 
supplements were introduced with the objective of reducing 
the occurrence of side effects. However, the effi cacy of some 
of these slow release preparations in terms of amount of iron 
absorbed is still not known for sure. Thus only those slow 
release preparations whose absorption effi cacy is known, 
should be used. Moreover, iron tablets are absorbed more 
completely when given in between rather than with meals.

How to select the oral iron salt?
There are many iron preparations available in the market 
and a clinician is often confused as to which iron preparation 
should be advised to the patient. Ferrous sulphate is the least 
expensive and best absorbed form of iron. If for some reasons 
this is not tolerated, then ferrous gluconate, or fumarate are 
the next choice for iron therapy. Newer iron formulations like 
carbonyl iron and polymaltose iron are claimed to produce 
fewer side effects. Carbonyl iron has been proposed as an 

alternative to other commonly used iron salts, on the assump-
tion that it can be administered in large doses with minimal 
side effects. This iron preparation is composed of metallic 
iron powder, having a particle size of less than 5 μm. Since it 
is insoluble, it is not absorbed until it is converted into ionic 
form. The bioavailability of carbonyl iron has been estimated 
to be about 70% of that of an equivalent amount of ferrous 
sulphate. Oral doses as high as 600 mg three times a day 
have not been found to be associated with any side effects. 
However, presently there is no good evidence available to 
prove this fact. Besides, these newer iron formulations are 
much more costly than the previously available ones. 
 The iron salt to be prescribed to the patient should be 
selected on the basis of patient compliance, tolerance, side 
effects, clinical situation of the patient and availability of a 
particular salt. In order to build up the iron stores, oral iron 
must be continued for 3–6 months after hemoglobin has come 
to normal levels. Some of the methods of reducing side effects 
associated with oral iron therapy are listed in table 14.17.
 Though intake of iron with food would result in reduc-
tion of side effect related to GI tract, this is controversial in 
Indian settings where the staple diet consists of cereals con-
taining phytic acid, which is supposed to interfere with iron 
absorption.

Table 14.16: Amount of elemental iron in different iron
formulations

Molecular iron formulation Dose of Elemental iron per
 the salt (mg) tablet (mg tablet)

Hydrated ferrous sulphate 300 60
Ferrous fumerate 200 64
Ferrous gluconate 300 60
Ferrous glycine sulphate 225 45
Ferrous glycine sulphate 100 35
Ferrous sulphate (dry) 200 65
Iron polysaccharide 140 140

Table 14.17: Methods of reducing side effects associated
with oral iron therapy

Starting with one tablet daily and increasing the dosage every 3–5 
days can sometimes help patients tolerate oral iron better than 
immediately starting with three times daily dosing.
Avoiding the use of high-dose vitamin C supplements with iron 
tablets, as this would result in increased epigastric pain.
Taking iron supplements with meals, even though this results 
in reduced iron absorption, the frequency of side effects is also 
reduced as well. 
Administration of iron supplements at bed time.
Use of iron formulations containing reduced amount of elemental 
iron.
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Parenteral forms of iron

The two main types of parenteral iron preparations which can 
be used are iron dextran (imferon), which can be used both 
intramuscularly and intravenously and iron sorbitol citrate, 
which can be used only by intravenous route. Some of the 
indications for parenteral iron therapy are mentioned in 
table 14.18. 
 Sometimes pregnant women with severe anemia present 
after 30–32 weeks of pregnancy. Though the rate of improve-
ment in hemoglobin production by both oral and parenteral 
routes are similar, parental iron is preferred over oral forms 
during this time of pregnancy due to the certainty of adminis-
tration of parenteral form of iron.
 Parenteral iron can be given by either of two routes, 
intramuscular or intravenous. The two most commonly used 
iron preparations include, iron sorbitol citric acid complex 
(jectofer) and iron dextran (imferon), both of which are 
described below. Difference between the two preparations: 
Iron-dextran and iron sorbitol citric acid complex is shown in 
table 14.19. Another preparation of iron which can be consid-
ered as one of the oldest preparations and has been used since 
1947 is iron sucrose.

Iron sorbitol citrate complex (Jectofer)
Jectofer is available in a vial containing about 1.5 ml of iron 
preparation, equivalent to about 75 mg of elemental iron 
(1 ml = 50 mg of elemental iron). This preparation is used by 
intramuscular route only. 

Iron dextran injection (Imferon)
This is a dark brown, slightly viscous sterile liquid com-
plex composed of ferric hydroxide and dextran and is used 
both intravenously and intramuscularly. Each one ml solu-
tion of iron dextran contains the equivalent of 50 mg of ele-
mental iron in 0.9% sodium chloride solution in water for 
injection. Sodium hydroxide and/or hydrochloric acid may 
have been used to adjust pH. The pH of the solution varies 
between 5.2 and 6.5. Oral iron should be discontinued prior 

to administration of parenteral forms of iron. Though iron-
dextran can be administered both by intramuscular and intra-
venous route, intravenous route should be reserved for those 
who do not wish to have frequent intramuscular injections as 
iron can be given intravenously in one shot in form of total 
dose infusion (TDI).

Iron sucrose
Iron sucrose is available under a variety of names like ferric 
hydroxide sucrose, ferric oxide, iron (III) hydroxide-sucrose 
complex, etc. It is the oldest intravenous iron preparation 
which is being used as the fi rst line IV iron of choice in the 
treatment of patients with chronic kidney disease (whether 
or not on dialysis) who have iron defi ciency anemia. Iron 
sucrose is a complex of polymolecular iron-ferric hydrox-
ide in sucrose. This preparation of iron is available in the US 
under the brand name venofer. It contains 20 mg of elemen-
tal iron per ml of solution. Following intravenous injection, 
iron is cleared from the plasma with an initial half-life of 30 
minutes, following which the half-life increases to 6 hours. 
The recommended dose of venofer by the manufacturer is 5 
ml (100 mg of elemental iron) no more frequently than three 
times weekly. Iron sucrose has been administered without any 
adverse effects in those patients who had manifested sensitiv-
ity reactions to iron dextran.

Side effects associated with parenteral iron 
(table 14.20)

The main drawback of intramuscular iron is the pain and 
staining of the skin at the site of injection, development of 

Table 14.18: Indications for use of parenteral iron therapy

Intolerance to oral form of iron.
When iron defi ciency is not correctable with oral treatment. 
Non-compliance on part of the patient: The patient repeatedly fails 
to heed instructions or is incapable of following them.
Patient is suffering from infl ammatory bowel disease (e.g. ulcer-
ative colitis) in which the symptoms may get aggravated by oral 
iron therapy.
The patient is unable to absorb iron orally.
Patients near term (32–36 weeks of pregnancy).

Table 14.19: Difference between iron dextran and
iron-sorbitrol citrate 

Iron-dextran Iron-sorbitol-citric acid

High molecular weight Low molecular weight
Can be given both intramuscularly Only given by intramuscular 
and intravenously route
10% to 30% of intramuscular This iron formulation is not
dosage may be locally bound. locally bound
This may not be available for
immediate utilization
Not excreted About 30% gets excreted in
 the urine
When administered via This gets directly absorbed
intramuscular route, it gets into the circulation
absorbed through lymphatics
It does not bind to transferrin It may bind to transferrin and
 may even saturate it
This formulation is slowly taken Directly available
up by macrophages and made
available to the erythron
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14fever, chills, myalgia, arthralgia, injection abscess, etc. The 
most serious side effect associated with the use of intravenous 
iron is the risk of anaphylactic reactions, which can occur in 
about 0.7% of patients taking IV iron dextran. These reac-
tions usually occur within the fi rst few minutes of administra-
tion of the test dose. The earlier a reaction appears after start 
of infusion, the more severe it will be. These allergic reac-
tions are generally considered to be type I hypersensitivity 
type [IgG immunoglobulin related]. Allergic reactions can 
be particularly more common in individuals with previous 
history of multiple drug allergies. Therefore, before adminis-
tering parenteral iron, it is important to elicit history regard-
ing allergies to any drugs in the past. Also, utmost caution is 
needed for total dose iron therapy via intravenous route to 
prevent the occurrence of severe anaphylactic reaction, which 
may even prove fatal at times.
 It has been argued that a single iron infusion (TDI) is less 
likely to elicit an immune response in comparison to multi-
ple injections given over a period of several weeks. If any 
adverse effect is noted, injection must be terminated at once 
and appropriate counter measures must be taken. A syringe 
containing a solution of epinephrine should be immediately 
available for treatment of anaphylaxis, in case this potentially 
fatal condition occurs.
 Both intramuscular and intravenous injections can result 
in systemic reactions which may be either immediate or 
delayed. Immediate side effects include hypotension, head-
ache, malaise, urticaria, nausea and anaphylactoid reactions 
whereas delayed reactions include lymphadenopathy, myal-
gia, arthralgia, fever, etc.

Methods of administration of intravenous iron 

Intravenous form of iron can be administered in form of a 
single dose therapy or in form of multiple doses. TDI (total 
dose infusion) can be associated with adverse effects like 
immediate vascular collapse, tachycardia, dyspnea, cyano-
sis, vomiting, pyrexia, anaphylactic reactions, etc. Therefore 
the clinician must observe utmost caution before adminis-
tration of total dose of iron through intravenous route. Also, 
total dose of iron therapy by intravenous route should only 
be given in a hospital setting where facilities are available to 
manage severe anaphylactic reactions.

Calculation of TDI
The total iron requirement refl ects the amount of iron needed 
to restore hemoglobin concentration to normal or near normal 
levels plus an additional allowance to provide adequate 
replenishment of iron stores in most individuals with moder-
ately or severely reduced levels of hemoglobin. It should be 
remembered that iron defi ciency anemia will not appear until 
essentially all iron stores have been depleted. Thus, therapy 
should aim not only at the replenishment of hemoglobin iron 
but iron stores as well. Total dose for iron infusion is calcu-
lated through any of the following formulae:
 Total Dose (ml) = [patient’s wt (kg) × 2.3 (14 – patient’s 
observed hemoglobin (gm/dl)] + 500 to 1000 mg 

or
 Total dose (mg) = [15 – patient’s Hb (gm/dl)] × body 
weight (in Kg) × 3

or
 Total dose of iron (mg) = whole blood hemoglobin defi cit 
(gm/dl) × body weight (lb)

or
 Dose (mL) = 0.0442 (14 – patient’s observed Hb (gm/dl) 
× LBW + (0.26 × LBW)
 LBW = Lean body weight in kg. 

 For women: LBW = 45.5 kg + 2.3 kg for each inch of 
patient’s height over 5 feet. If the clinician fi nds it cumber-
some to remember or use either of these formulae, the dose of 
iron for TDI can be also estimated from table 14.21.
 After the total dose of iron has been calculated, the infu-
sion must be prepared by diluting each 5 ml of iron dextran 
with 100 ml of normal saline. The whole dose can be given in 
form of a single infusion or may be divided into three parts to 
be administered intravenously over three consecutive days. 
The fl ow rate in the beginning must be kept at 20 drops/min 
for the initial fi ve minutes. If no side effects are observed, the 
fl ow rate may be eventually increased to 40–60 drops/minute. 

Table 14.20: Complications associated with use of
parenteral iron

System affected Symptoms produced

Cardiovascular Chest pain, tightness in the chest, hypotension, 
tachycardia, fl ushing, arrhythmias, etc.

Dermatologic Urticaria, purpura, rash, cyanosis
Gastrointestinal Abdominal pain, nausea, vomiting, diarrhea, 

etc.
Musculoskeletal/ Arthralgia, arthritis, myalgia, cellulitis, 
soft tissue Brownish discoloration/ staining of underlying 

tissues and skin
Respiratory  Dyspnea, bronchospasm, wheezing, 

respiration arrest
Hematologic/ Leukocytosis, lymphadenopathy etc.
lymphatic
Neurologic  Convulsions, seizures, syncope, headache, 

weakness, paresthesia, dizziness, 
disorientation, numbness, unconsciousness
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This way the intravenous infusion is given over 6–8 hours 
under constant observation.

Precautions before administration of intravenous iron
Precautions to be taken before administration of intravenous 
iron include the following:
• Prior to receiving the therapeutic dose, all patients should 

be given an intravenous test dose of 0.5 ml. The test dose 
should be administered slowly over the time period of 
at least 30 seconds (IM route) or one minute (IV route). 
Flushing and hypotension may occur from too rapid injec-
tions by the intravenous route. 

• Severe/Fatal anaphylactic reactions characterized by res-
piratory diffi culty or cardiovascular collapse have been 
reported with the use of iron dextran injections. Therefore, 
the drug should be given only when resuscitation tech-
niques and facilities for treatment of anaphylactic and ana-
phylactoid shock are readily available. 

• Epinephrine should be immediately available in case there 
is development of acute hypersensitivity reactions. Usual 
adult dose of epinephrine is 0.5 mL of a 1:1000 solu-
tion, administered through subcutaneous or intramuscular 
route. 

• Though most anaphylactic reactions, following intra-
venous iron administration are usually evident within a 
few minutes, it is recommended that the patient must be 
observed for at least one hour before the administration of 
remainder of the therapeutic dose. If no adverse reactions 
are observed, iron can be administered until the calculated 
total amount of total iron has been administered. 

• The clinician should regularly observe the patient to eval-
uate the occurrence of side effects such as diffi culty in 
breathing, dizziness, development of rash, itchy skin etc.

Multiple dose therapy

Individual doses of 2 mL of iron dextran or less may be 
administered on a daily basis (after testing for hypersensi-
tivity) until the required amount of iron (as calculated previ-
ously) has been reached. Intravenous injections of undiluted 
iron dextran are given slowly at a gradual rate, not exceeding 
50 mg (1 mL) per minute. 

Intramuscular iron Injections
The technique of administration of intramuscular iron injec-
tions is described in table 14.22.

Management of Anemic Patients During 
Intrapartum Period
Precautions to be taken during the time of labor and delivery 
are enumerated below:

 Table 14.21: Total parenteral iron requirement for hemoglobin restoration and iron stores replacement based on
patient’s observed hemoglobin levels

 Body weight Dose of Dextran Iron (in mg) required, based on the patient’s observed hemoglobin levels

 kg 3 (g/dl) 4 (g/dl) 5 (g/dl) 6 (g/dl) 7 (g/dl) 8 (g/dl) 9 (g/dl) 10 (g/dl)

20 1452 1406 1460 1414 1368 1322 1276 1230
25 1690 1633 1475 1418 1460 1403 1345 1288
30 1828 1759 1690 1621 1452 1483 1414 1345
35 1966 1866 1805 1725 1644 1464 1483 1403
40 2104 2012 1920 1828 1736 1644 1452 1460
45 2242 2139 2035 1932 1828 1725 1621 1418
50 2380 2265 2140 2035 1920 1805 1690 1475
55 2518 2392 2265 2139 2012 1886 1759 1633
60 2656 2518 2380 2242 2104 1966 1828 1690
65 2794 2645 2495 2346 2196 2047 1897 1748
70 2932 2771 2610 2449 2288 2127 1966 1805

Table 14.22: Technique of administration of intramuscular
iron dextran injections

An intramuscular test dose of 0.5 ml should be given before the 
administration of the total intramuscular dose of iron.
The maximum daily dose of undiluted iron dextran should not 
exceed 2 mL (100 mg). This dose may be given daily until anemia 
is corrected.
Injection should be given into the muscle mass of the upper outer 
quadrant of the buttock.
Deep injection with a 2-inch or 3-inch 19 or 20 gauge needle is 
given.
While giving the injection, the patient must be in a lateral position 
with the injection site being uppermost.
A Z-track technique (displacement of the skin laterally prior to 
injection) is recommended to avoid tattooing of the skin.
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First stage of labor
• Patient’s blood grouping and cross-matching needs to be 

done.
• Though ideally the patient must be placed in a propped up 

position, the woman can be placed in any position which 
is comfortable to her.

• Adequate pain relief must be provided.
• Oxygen inhalation through face mask must be provided.
• Digitalisation may be required especially if the patient 

shows a potential to develop congestive heart failure.
• Antibiotic prophylaxis must be given as the anemic 

women are prone to develop infections.
• Strict asepsis needs to be maintained at the time of deliv-

ery or while performing procedures like artifi cial rupture 
of membranes.

• In case of preterm labor, β-mimetics and steroids must 
be administered cautiously in order to prevent pulmonary 
edema.

Second stage of labor
• In order to shorten the duration of second stage of labor, 

forceps or vacuum can be applied prophylactically.

At the time of delivery
The following precautions must be taken during the time of 
labor and delivery in order to reduce the amount of blood loss 
at the time of delivery:
• Routine administration of oxytocics (methargin, oxytocin 

etc) during delivery in order to reduce the blood loss.
• Late clamping of cord in baby at the time of delivery pre-

vents anemia in infancy and should be employed as a rou-
tine practice in all babies. This simple practice helps in 
transferring 80 ml of blood with 50 mg of iron to the baby.

• Breast feeding for fi rst six months after delivery reduces 
maternal iron loss by producing amenorrhea. Maternal 
iron and folic acid supplementation should be also contin-
ued in postpartum period.

Third stage
• Active management of third stage of labor.
• PPH to be managed aggressively.
• Advice regarding contraception must be given (e.g. bar-

rier contraception).
• Postpartum sterilization may be offered to these women if 

the family is complete.

 Complications
Anemia in pregnancy can have numerous adverse effects on 
the mother and the fetus. Some of these include:

MATERNAL
Adverse effects of anemia on the mother include the 
following:
1. High maternal mortality rate. In India 16% of maternal 

deaths are due to anemia.
2. Cerebral anoxia, cardiac failure.
3. Increased susceptibility to develop infection.
4. Inability to withstand even slight blood loss during preg-

nancy or delivery.
5. Abortions, preterm labor.
 Maternal risk during antenatal period: Poor weight gain, 
preterm labor, PIH, placenta previa, accidental Hg, eclamp-
sia, premature rupture of membrane (PROM), etc.
 Maternal risk during intranatal period: Dysfunctional 
labor, intranatal hemorrhage, shock, anesthesia risk, cardiac 
failure, etc.
 Maternal risk during postnatal period: Postnatal sepsis, 
subinvolution, embolism.

FETAL

Fetal adverse effects include the following:
• Preterm, low birth weight and IUGR babies.
• Fetal distress and neonatal distress requiring prolonged 

resuscitation and low APGAR scores at birth.
• Impaired neurological and mental development.
• Anemia can result in hypertrophy of placenta and cause 

increased placental: fetal ratio, which has been suggested 
to be a predictor for development of diabetes and cardio-
vascular diseases later in life.

• Reduction in fetal iron stores may extend into the fi rst year 
of life. This may result in the higher tendency of infants 
to develop iron defi ciency anemia and other associated 
adverse consequences on infant development related to 
this condition. 

• Infants with anemia have higher prevalence of failure to 
thrive, poorer intellectual developmental milestones and 
higher rates of morbidities and neonatal mortalities in 
comparison to the infants without anemia. 

 Important Questions and Answers
Q.1. What should be the further management in the above 
mentioned case?
Ans. In this case, anemia is suspected clinically. Investigations 
like complete blood count (especially hematocrit and hemo-
globin) with peripheral smear; blood indices especially MCV 
need to be carried out. The algorithm for diagnosis and treat-
ment of patients with IDA are described in fl ow charts 14.2 
and 14.3 respectively.
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Q.2. Peripheral smear revealed presence of microcytic hypo-
chromic type of anemia. What is the likely cause of anemia 
in the above mentioned case study?

Ans. Microcytic hypochromic picture on the peripheral 
smear examination is suggestive of iron defi ciency anemia. 
The common causes of anemia during pregnancy are: 
Physiological causes, iron deficiency anemia and anemia 
due to hemorrhagic causes. In this case the history revealed 
that the patient had yet not started taking iron supplements 
and gave a history of menorrhagia prior to conception. These 
could be reasons for her to develop iron defi ciency anemia.
Q.3. What are the periods of pregnancy during which the 
mother is at an increased for mortality?

Ans. The periods during pregnancy when the mother is at an 
increased risk for mortality include the following:
• 30–32 weeks of pregnancy
• During labor
• Immediately following delivery
• Purperium (pulmonary embolism/cardiac failure)
Q.4. What is hematocrit value and how is it infl uenced by 
anemia?

Ans. The hematocrit value refers to the percentage of red 
blood cells relative to plasma volume. In nonpregnant women 
hematocrit can range from 38% to 45%. However, in preg-
nant women due to hemodilution, normal values can be much 
lower, e.g. 34% in single and 30% in twin or multiple preg-
nancy even with normal stores of iron, folic acid and vita-
min B12. The lower range of hematocrit during pregnancy is 
probably due to “the physiologic hemodilution of pregnancy” 
and does not indicate a decrease in oxygen carrying capacity 
or true anemia. Hematocrit levels less than 33% is considered 
iron defi cient and should be treated.
Q.5. Should excessive iron consumption be avoided?

Ans. Besides being an essential mineral nutrient, iron in 
excessive dosages can also act as a toxin. The detrimental 
effects of iron in the body are related to the ability of iron 
to catalyze the formation of free radicals. Reactive oxygen 
species initiate lipid oxidation required for atherogenesis. 
Levels of body iron stores are a strong predictor of coronary 
risk in men and of carotid atherosclerosis in both men and 
women. However the exact contribution of iron stores to 
atherosclerosis and its complications is presently unknown 
because of lack of availablility of good evidence in the form 
of prospective randomized trials designed to test effects of 
reduction of iron stores.
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 Case Study
A 34-year-old primigravida patient gives a history of having 
valve prosthesis one year back and presently is on warfarin. 
She presents for the fi rst time in the antenatal clinic at 28 
weeks of gestation. Presently she is asymptomatic.

 Introduction
Pregnancy is a physiological condition that places consider-
able burden on the heart, forcing it to work harder during the 
entire period of gestation. While a normal heart is quite capa-
ble of taking this extra workload right in its stride, a diseased 
heart may not be able to cope. Therefore, the preexisting 
cardiac lesions should be evaluated with respect to the risk 
imposed due to the stress of pregnancy. Confi dential enquiry 
into the causes of maternal death in the UK (1997–1999) has 
shown maternal cardiac disease to be the cause for greatest 
number of maternal deaths. Thus, it is of prime importance 
for any obstetrician to be aware about the consequences of the 
presence of underlying cardiac disease in a pregnant woman.

Effect of Pregnancy on Heart Disease 
• The obstetrician needs to be aware regarding the major 

cardiac drug classes, especially those used for treatment of 
hypertension and heart failure, which are contraindicated 
during pregnancy. 

Heart Disease during 
Pregnancy15

• Anticoagulation during pregnancy presents unique chal-
lenges because of the maternal and fetal side effects of 
warfarin, unfractionated heparin and LMWH. 

Pregnancy is associated with significant hemodynamic 
changes that can aggravate valvular heart disease and increase 
the risk of thromboembolic events. These normal physiologi-
cal changes pose a substantial demand on cardiac function 
in patients with valvular heart disease and may require the 
initiation or titration of cardiovascular medications to manage 
volume overload, hypertension, or arrhythmias. Furthermore, 
pregnancy is a state of relative hypercoagulability which 
clearly increases the risk of thromboembolic events. 

Hemodynamic Changes Occurring During 
Pregnancy
The following hemodynamic changes occur during preg-
nancy (fi gure 15.1 and table 15.1):
• There is a 30% to 50% increase in cardiac output. The 

increase in cardiac output is achieved by three factors: 
 – An increase in preload because of greater blood 

volume. Blood volume increases by 40% to 50% 
during normal pregnancy. The increase in plasma 
volume is greater than the increase in red blood cell 
mass, contributing to the fall in hemoglobin concen-
tration (i.e., the “anemia of pregnancy”, see chapter 
14). The cause of underlying blood volume increase 
is related to an estrogen-mediated stimulation of the 

Table 15.1: Normal hemodynamic changes during pregnancy

Hemodynamic parameter Change during normal pregnancy Change during labor and delivery Change during postpartum

Blood volume Increases by 40% to 50% Increases Decreases (auto-diuresis)
Heart rate Increases by 10–15 beats per minute Increases Decreases
Cardiac output Increases by 30% to 50% above the Additional increase by 50% Decreases
 base line
Blood pressure Decreases by 10 mm of Hg  Increases Decreases
Stroke volume Increases during the fi rst and second Additional increase of 300–500 ml Decreases
 trimesters; decreases during the third with each uterine contraction
 trimester
Systemic vascular resistance Decreases Increases Decreases
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Fig. 15.1: Normal physiologic changes during pregnancy

renin-angiotensin system, which results in sodium and 
water retention. 

 – Reduced afterload due to reduction in systemic vascu-
lar resistance; and 

 – A rise in the maternal heart rate by 10 to 15 beats/min. 
• Stroke volume increases during the fi rst and second tri-

mesters, but declines in the third trimester due to the com-
pression of inferior vena cava by the uterus. 

• Both plasma and interstitial colloid oncotic pressure 
decrease throughout pregnancy. There is an accompa-
nying increase in the capillary hydrostatic pressure. An 
increase in capillary hydrostatic pressure or a decrease in 
colloid oncotic pressure is likely to cause edema.

• Blood pressure typically falls by about 10 mm Hg below 
baseline by the end of the second trimester because of 
reduction in systemic vascular resistance and the addition 
of new blood vessels in the uterus and placenta.

 These changes begin early in the fi rst trimester, peak 
during the second trimester and continue throughout the 
gestation and into the early postpartum period (fi gure 15.1). 
During labor, there is further increase in cardiac output, heart 
rate, blood pressure and systemic vascular resistance due to 
the stress and anxiety of labor and delivery and uterine con-
tractions. Therefore, while preparing a woman for labor and 
delivery, it is important to anticipate that there will be impor-
tant changes in maternal hemodynamic parameters. 
 These marked hemodynamic changes during pregnancy 
account for the development of several signs and symptoms 
during normal pregnancy that can mimic the signs and 
symptoms of heart disease. Normal pregnancy is typically 
associated with fatigue, dyspnea and decreased exercise 
capacity. Pregnant women usually have mild peripheral 
edema and jugular venous distention. Most pregnant women 
have audible physiologic systolic murmurs, created by 

augmented blood fl ow. A physiologic third heart sound (S3), 
refl ecting the increased blood volume, can sometimes be 
auscultated.

Hemodynamic Changes Occurring During Labor 
and Delivery
• During labor and delivery, hemodynamic fl uctuations can 

be profound. Each uterine contraction displaces 300 to 
500 mL of blood into the general circulation. Stroke vol-
ume increases, along with a resultant rise in cardiac output 
by an additional 50% with each contraction. Thus, it is 
possible for the cardiac output during labor and delivery 
to be 75% above baseline. 

• Mean arterial pressure also rises, in part because of mater-
nal pain and anxiety. Blood loss during delivery (300 to 
400 mL for a vaginal delivery and 500 to 800 mL for a 
cesarean section) can contribute to hemodynamic stress.

Hemodynamic Changes Occurring During 
the Postpartum Period
Hemodynamic changes during the postpartum state are 
equally dramatic. Some of them are as follows:
• Relief of inferior vena caval compression results in an 

increase in venous return, which augments cardiac output 
and causes a brisk diuresis. 

• The hemodynamic changes return to the prepregnant 
baseline within 2 to 4 weeks following vaginal delivery 
and within 4 to 6 weeks after cesarean section.

CONGENITAL OR ACQUIRED CARDIAC 
LESIONS

Specifi c Congenital or acquired cardiac lesions encountered 
during pregnancy are as follows:
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Low-Risk Lesions

Mitral regurgitation
Chronic mitral regurgitation, most commonly encountered as 
a result of rheumatic heart disease is usually well tolerated 
during pregnancy. However, new-onset atrial fi brillations or 
severe hypertension can precipitate hemodynamic deteriora-
tion. Pulmonary edema and life-threatening cardiac decom-
pensation can be produced as a result of acute mitral regurgi-
tation (e.g., from rupture of chordae tendineae). Women with 
severe mitral regurgitation and signs of cardiac decompen-
sation before pregnancy are advised to undergo mitral valve 
repair before conception. 

Aortic regurgitation
Aortic regurgitation, similar to mitral regurgitation is gen-
erally well tolerated during pregnancy. Aortic regurgitation 
may be encountered in women with rheumatic heart dis-
ease, a congenitally deformed bicuspid aortic valve, infec-
tive endocarditis, or in presence of connective tissue disease. 
Women with bicuspid aortic valves are at increased risk for 
aortic dissection. Therefore, it is important to follow up such 
patients to assess if they develop signs and symptoms of this 
complication. Ideally, women with severe aortic regurgitation 
and signs of cardiac decompensation should undergo opera-
tive repair before conception. 
 Congestive heart failure resulting from mitral or aortic 
regurgitation can be treated with digoxin, diuretics and 
vasodilators (e.g. hydralazine). Angiotensin converting 
enzyme (ACE) inhibitors are teratogenic and therefore are 
contraindicated during pregnancy. Though use of β-blockers 
may be at times associated with fetal bradycardia and growth 
retardation, beta blockers are generally considered safe 
during pregnancy.

Moderate-Risk Lesions 

Mitral stenosis

The most common valvular heart disease encountered during 
pregnancy is mitral stenosis. In mothers with rheumatic heart 
valve disease, the fetus develops almost normally. The only 
difference noted may be mild growth retardation. The hyp-
ervolemia and tachycardia associated with pregnancy may 
aggravate the pressure and volume gradient across mitral 
valve. Elevated pressure of left atrium as a result of mitral 
stenosis may cause atrial fi brillations and pulmonary edema. 
This can sometimes precipitate heart failure and cause rapid 
cardiac decompensation, primarily due to an uncontrolled 
ventricular rate. Even patients with only mild to moderate 
mitral stenosis (who have no symptoms before pregnancy) 

may develop atrial fi brillation and heart failure during the 
antepartum and peripartum periods. Patients with moder-
ate to severe mitral stenosis often experience hemodynamic 
deterioration during the third trimester or during labor and 
delivery. Additional displacement of blood volume into the 
systemic circulation during contractions makes labor particu-
larly hazardous. 
 Mild mitral stenosis can often be managed with careful 
medical therapy during pregnancy. Drugs like digoxin and 
beta blockers can be used to reduce heart rate and diuretics 
can be used to reduce the blood volume and left atrial pres-
sure. With development of atrial fi brillations and hemody-
namic deterioration, electrocardioversion can be performed 
safely. Anticoagulation must be initiated with the onset of 
atrial fi brillations in order to reduce the risk of stroke. Patients 
with moderate to severe mitral stenosis should be referred to 
a cardiologist. 
 Severe mitral stenosis is associated with a high likeli-
hood of maternal complications (including pulmonary edema 
and arrhythmias) or fetal complications (including premature 
birth, low birth weight, respiratory distress and fetal or neo-
natal death). As a result, these women may require correc-
tive surgery via operative repair or replacement or percuta-
neous mitral balloon valvotomy before conception or during 
pregnancy (fl ow chart 15.1). Heart surgery may be neces-
sary when medical treatment fails to control heart failure or 
symptoms remain intolerable to the patients despite medical 
therapy. While open heart surgery should not be undertaken 
lightly during pregnancy because of the risks to the fetus, 
closed mitral valvuloplasty (CMV) is a relatively safe proce-
dure. CMV is usually done in cases of severe pulmonary con-
gestion unresponsive to drugs, profuse hemoptysis and any 
episode of pulmonary edema before pregnancy (because there 
is a high chance of a recurrent attack during the present preg-
nancy). While the second trimester of pregnancy is usually 
the preferred time for any heart surgery, CMV can be safely 
performed at any stage of pregnancy if required. During preg-
nancy, percutaneous valvotomy is usually postponed to the 
second or third trimesters to avoid the chances of radiation 
exposure to the fetus during the fi rst trimester.
 Most patients with mitral stenosis can undergo vaginal 
delivery. However, patients with symptoms of congestive 
heart failure or moderate to severe mitral stenosis may require 
close hemodynamic monitoring during labor, delivery and for 
several hours into the postpartum period. 

Aortic stenosis
The most common cause of aortic stenosis in women of child-
bearing age is congenital bicuspid valve. Mild to moderate 
aortic stenosis with preserved left ventricular function usually 
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Flow chart 15.1: Management of women with mitral stenosis during and prior to pregnancy

is well tolerated during pregnancy. On the other hand, severe 
aortic stenosis (aortic valve area less than 1.0 cm2) may be 
associated with a high risk of maternal morbidity. Symptoms 
such as dyspnea, angina pectoris, or syncope usually become 
apparent late in the second trimester or early in the third tri-
mester. Women with known severe aortic stenosis should be 
referred to a cardiologist. Ideally, they should undergo correc-
tion of the valvular abnormality before conception. Treatment 
options include surgical repair, surgical valve replacement, 
and percutaneous balloon valvotomy. 
 When severe symptomatic aortic stenosis is diagnosed 
during pregnancy, maximal medical therapy is preferred 
over any intervention. However, if a patient has refractory 
symptoms and hemodynamic deterioration, despite maximal 
medical therapy, percutaneous balloon valvotomy may be 
performed. Similar to the cases with mitral stenosis, hemody-
namic monitoring must be performed during labor and deliv-
ery in the cases of aortic stenosis.

High-Risk Lesions
The high-risk conditions are associated with an increased 
maternal and fetal mortality. Pregnancy is not advisable in 
these cases. However, if pregnancy does occur, the risks 
of maternal mortality and morbidity must be assessed on 
an individual case basis. If the maternal risk appears to 
be extremely high, the option of medical termination of 
pregnancy may be considered in order to safeguard maternal 

health. If the pregnancy is continued, these patients are best 
managed with the help of a cardiologist and maternal-fetal 
medicine specialist at a tertiary care center with high-risk 
ICU facilities and a level three neonatal unit.

Acquired Cardiovascular Disorders During 
Pregnancy

Maternal placental syndromes

A group of disorders, known collectively as maternal placen-
tal syndromes, have been associated with an increased mater-
nal risk of premature cardiovascular disease. In the CHAMPS 
study, the maternal placental syndrome (MPS) was defi ned 
as the presence of preeclampsia, gestational hypertension, 
placental abruption or placental infarction during pregnancy. 
There has been growing body of evidence which shows close 
association between cardiovascular risk factors, MPS and 
future development of cardiovascular disease. It is possible 
that an underlying abnormal vascular health that predates 
pregnancy manifests in the form of MPS during pregnancy 
or as chronic cardiovascular disease later in life. Women with 
MPS have been shown to be twice as likely to experience a 
hospital admission or revascularization procedure for coro-
nary, cerebrovascular, or peripheral vascular disease in com-
parison to the women without MPS. The risk of premature 
cardiovascular disease is higher after a maternal placental 
syndrome, especially in the presence of fetal compromise. 
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Affected women should have their blood pressure and weight 
assessed about 6 months postpartum and a healthy lifestyle 
should be emphasized.

Peripartum cardiomyopathy
Peripartum cardiomyopathy (PPCM) is defi ned as the devel-
opment of idiopathic left ventricular systolic dysfunction 
(demonstrated by echocardiography) in the interval between 
the last month of pregnancy up to the fi rst 5 postpartum 
months in women without preexisting cardiac dysfunction. 
The incidence of PPCM in the United States is estimated to 
be 1 in 3000 to 4000 live births. The exact cause of PPCM 
is unknown, although causes like viral myocarditis, autoim-
mune phenomena and specifi c genetic mutations have been 
proposed as possible causes of peripartum cardiomyopathy.
 Medical therapy for PPCM may be initiated during preg-
nancy and continued uptil the postpartum period. Drugs like 
digoxin, beta blockers and hydralazine may be used safely 
during pregnancy and at the time of breastfeeding. Treatment 
of peripartum cardiomyopathy involves salt restriction and 
the use of diuretics to decrease pulmonary congestion and 
volume overload. In patients with systolic dysfunction, 
afterload is usually reduced with vasodilators. Beta block-
ers may improve left ventricular function in patients with 
cardiomyopathy. Beta blockers are considered safe during 
pregnancy, although there have been case reports of fetal 
bradycardia and growth retardation. ACE inhibitors, angi-
otensin receptor blockers and aldosterone antagonists are 
contraindicated during pregnancy. Most ACE inhibitors can 
be initiated during the postpartum period, even in women 
who breastfeed. Anticoagulation can be considered for select 
patients with severe left ventricular dilation and dysfunction. 
When conventional medical therapy becomes unsuccessful, 
women with PPCM may require intensive intravenous ther-
apy, mechanical assist devices, or even cardiac transplanta-
tion. More than 50% of the women with PPCM completely 
recover normal heart size and function, usually within 6 
months of delivery. Women with PPCM and persistent left 
ventricular dysfunction who attempt subsequent pregnancy 
face a high risk of maternal morbidity and mortality. These 
women should be counseled against subsequent pregnancies.
 The mode of delivery for patients with peripartum car-
diomyopathy is generally based on obstetric indications. 
After stabilization of the maternal condition, in most cases 
induction and vaginal delivery can be attempted in consul-
tation with consultant obstetrician and anesthetic staff. The 
advantages of vaginal delivery are minimal blood loss, 
greater hemodynamic stability, avoidance of surgical stress 
and lower chances of postoperative infection and pulmonary 

complications. Effective pain management is a necessity to 
avoid further increases in cardiac output from pain and anxi-
ety. The use of local infi ltration anesthesia in combination 
with bilateral ilio-inguinal nerve block has been described. 
However, regional anesthesia has the additional advantages 
of reducing preload and afterload and minimizes the fl uctua-
tions in cardiac output associated with labor. Cesarean deliv-
ery is reserved for indications such as fetal distress or failure 
to progress.
 The clinical diagnosis of peripartum cardiomyopathy is 
based on parameters enlisted in table 15.2. The diagnosis 
of peripartum cardiomyopathy presents a challenge because 
many normal women in the last month of a normal pregnancy 
may experience symptoms like dyspnea, fatigue and pedal 
edema, which may be indicative of early congestive cardiac 
failure. Symptoms and signs which raise the suspicion of 
heart failure include paroxysmal nocturnal dyspnea, chest 
pain, nocturnal cough, presence of new regurgitant murmurs, 
pulmonary crackles, elevated jugular venous pressure and 
hepatomegaly.
 Diagnosis of peripartum cardiomyopathy rests on the 
echocardiographic identifi cation of new left ventricular systo-
lic dysfunction during a limited period around parturition, 
when other causes of cardiomyopathy have been excluded 
(table 15.2). All patients usually exhibit cardiomegaly on 
chest X-ray. Endomyocardial biopsy demonstrates myocardi-
tis in more than 70% of the patients.

Coronary Artery Disease
Acute myocardial infarction (AMI) during pregnancy is 
rare, occurring in 1 in 35,000 pregnancies. Independent pre-
dictors of AMI during pregnancy include chronic hyperten-
sion, maternal age, diabetes and preeclampsia. Most myo-
cardial infarctions occur during the third trimester in women 
older than 33 years who have had multiple prior pregnan-
cies. Medical therapy for acute myocardial infarction must 
be modifi ed in the pregnant patient. Percutaneous coronary 
intervention using both balloon angioplasty and stenting with 
the use of lead shielding to protect the fetus has been suc-
cessfully performed in pregnant patients with AMI. Although 

Table 15.2: Clinical defi nition of peripartum cardiomyopathy

Heart failure within last month of pregnancy or fi ve months 
postpartum
Absence of prior heart disease
No determinable cause
Strict echocardiographic indication of left ventricular dysfunction: 
Ejection fraction <45% and/or fractional shortening <30% or end 
diastolic dimension >2.7 cm per m2 body surface area
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thrombolytic agents substantially increase the risk of maternal 
hemorrhage, their use may be permitted in situations where 
facilities for cardiac catheterization are not available. Low-
dose aspirin and nitrates are considered safe. Beta blockers 
are generally safe. Short term heparin administration has 
not been associated with increased maternal or fetal adverse 
effects. ACE inhibitors and statins are contraindicated during 
pregnancy. Hydralazine and nitrates may be used as substi-
tutes for ACE inhibitors. Clopidogrel and glycoprotein IIb/
IIIa receptor inhibitors have been used safely in individual 
pregnant patients.

Arrhythmias in Pregnancy
Premature atrial or ventricular complexes, or both, are the 
most common arrhythmias during pregnancy. They are not 
associated with adverse maternal or fetal outcomes and do 
not require antiarrhythmic therapy. Supraventricular tachyar-
rhythmia (SVT) is also common. Patients with SVT should 
be instructed about the performance of vagal maneuvers. 
Additionally, beta blockers or digoxin, or both, can be used 
for controlling the ventricular rate. Adenosine and direct cur-
rent cardioversion are both safe during pregnancy and can be 
used to treat SVT. 

Congenital Heart Disease in Pregnancy
The commonest birth defects seen during pregnancy include 
patent ductus arteriosus, atrial septal defects and ventricular 
septal defects. Other less common causes include pulmonary 
valve stenosis, tetralogy of Fallot and coarctation of aorta. 
While the tetralogy of Fallot may carry a maternal mortal-
ity risk of 4% to 20% at the time of pregnancy, atrial septal 
defects can be considered as the safest of all birth defects during 
pregnancy.
 In mothers with congenital heart disease, pregnancy is 
almost normal in diseases without cyanosis. However, in 
cyanotic mothers (e.g. tetralogy of fallot), many problems 
like severe growth retardation and higher abortion rates may 
arise. Since the maternal blood has very low oxygen content 
in these cases, there is a lower oxygen exchange across the 
placenta and the fetus gets lesser oxygen than normal. As 
a result, the fetus may be growth retarded, may die or may 
be delivered prematurely. Coarctation of the aorta (CoA) is 
another special condition, in which fetal loss is higher than 
normal as a result of lower blood fl ow to the placenta due to 
the narrowed aorta. In uncorrected CoA, the recommended 
management options include medical termination of the preg-
nancy or surgical repair of the CoA before delivery. In case, 
the pregnancy does occur in cases with uncorrected CoA, 
cesarean delivery is usually preferred in order to avoid the 
risk of dissection that might be brought on by the mother 

straining in labor. Also, the risk of congenital heart disease in 
such pregnancies is 2% to 4%, which is twice the incidence of 
heart disease in the general population. In pregnancy, the fall 
in systemic vascular resistance and increase in blood volume 
and cardiac output can cause functional deterioration in cer-
tain conditions. A minimally symptomatic woman with good 
ventricular function, normal oxygen saturation and no left 
heart obstruction would be able to tolerate pregnancy well. 
Women with pulmonary hypertension or dilated aortic root 
(pre-replacement) should be counseled against pregnancy and 
given appropriate contraceptive advice.

 History
Women with preexisting cardiac dysfunction usually expe-
rience cardiac deterioration during the end of the second 
trimester. Typical signs and symptoms include fatigue, dysp-
nea on exertion, orthopnea, nonspecifi c chest pain, peripheral 
edema and abdominal discomfort and distention.
 It is important to elicit the history of the following symp-
toms while taking history:

Dyspnea
Though some of amount of exertional dyspnea or breathless-
ness can commonly occur during normal pregnancy, severe 
dyspnea, especially that occurring at rest or while sleeping 
or that resulting in inability to perform normal activities may 
be suggestive of heart disease. Dyspnea can commonly result 
from LVF, pulmonary embolism, etc. Pulmonary embolism 
is associated with acute onset of dyspnea and pleuritic chest 
pain. While taking the history of dyspnea it is important to 
enquire the circumstances under which the patient experi-
ences breathlessness. The dyspnea can be graded into four 
categories (table 15.3) depending on whether dyspnea occurs 
during exertion, while doing daily activities, or at rest. The 

Table 15.3: Medical research council classifi cation of dyspnea

Grade  Description

I  No dyspnea at rest; dyspnea is present only while doing 
strenuous exercise (e.g. walking up the hill).

II Shortness of breath when walking with the people of 
same age group on ground level.

III Limitation of walking pace (slower than others) as a result 
of dyspnea. The individual has to stop inbetween to catch 
breath.

IV The individual needs to stops to catch for breath after 
walking nearly every 100 meters on level ground.

V Severe degree of dyspnea which severely limits the 
individual’s activities of daily living and prevents her from 
leaving her house.
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history of orthopnea or shortness of breath while sleeping at 
night can be elicited by asking about the number of pillows 
the patient uses at night in order to prevent breathlessness. 
Paroxysmal nocturnal dyspnea can be diagnosed if the patient 
gives history of waking up at night, gasping for breath.

Peripheral Edema
Pulmonary embolism is associated with acute onset of dysp-
nea and pleuritic chest pain. In cases with clinical suspicion 
for pulmonary embolism, history about various risk factors 
associated with DVT also needs to be taken.

Palpitation
Palpitation may be due to ectopic beats, atrial fibrilla-
tions, supraventricular tachycardia and ventricular tachy-
cardia, thyrotoxicosis, anxiety, etc. The obstetrician must 
take the history about previous episodes of palpitations; 
precipitating/relieving factors; duration of symptoms and 
presence of associated symptoms like chest pain, dyspnea, or 
dizziness.

Chest Pain
Acute history of chest pain radiating to shoulders/neck may 
be suggestive of myocardial infraction. Chest pain in asso-
ciation with headache, dysarthria, limb weakness, etc may be 
indicative of CNS causes.

Light-headedness or Fainting
Owing to the normal pregnancy related cardiovascular 
changes (described previously), many healthy pregnant 

women may show symptoms mimicking those of cardiac dis-
ease, including fatigue, dyspnea, and light-headedness, etc. 
Even in normal pregnancy, numerous abnormal fi ndings sug-
gestive of cardiac abnormalities may be observed on physi-
cal examination, electrocardiography and echocardiography. 
Some of these are described in table 15.4

 General Physical Examination

Vital Signs

Pulse: The pulse rate is important. A rapid heart rate is almost 
always an indication that the patient is anxious or ill. The 
pulse must be recorded in both the upper limbs. Abnormalities 
in pulse pattern may be suggestive of underlying cardiac dis-
ease. Presence of radiofemoral delay could be suggestive of 
coarctation of aorta.
Blood pressure: The correct method of measuring the blood 
pressure has been fully described in chapter 12.
Respiratory rate: Look for any signs which suggest that the 
patient has diffi culty breathing (dyspnea). 
Finger clubbing: Clubbing of fi ngers may be associated with 
the diseases of heart or lungs.
Cyanosis: Cyanosis is bluish discoloration of the skin and 
mucous membranes due to presence of at least 5 gm% of 
deoxygenated hemoglobin in the blood. Presence of cyanosis 
suggests that arterial saturation is less than 85%. The place to 
look for peripheral cyanosis is the fi nger tips including under-
neath the nail beds. The places to look for central cyanosis are 
the lips and tongue.

Table 15.4: Normal fi ndings in pregnancy suggestive of heart disease

CLINICAL EXAMINATION

Symptoms Physical fi ndings

Fatigue, tiredness Peripheral edema, hyperventilation
Dyspnea, orthopnea Displaced apical impulse
Light-headedness Prominent juglar venous pulsations
Syncope  Widely split fi rst and second heart sounds
  Soft ejection systolic murmur
  Increased intensity of S1; persistent splitting of S2.

INVESTIGATIONS

ECG ECHO

Right or left axis deviation Small pericardial effusion
ST-segment depression, T-wave changes Functional tricuspid and mitral regurgitation
Sinus tachycardia Mild increase in ventricular diastolic dimension
Premature atrial or ventricular ectopic beats Preservation of ejection systolic volume
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Features indicative of infective endocarditis: Features such 
as splinter hemorrhages (areas of hemorrhage under the 
fi ngernails or toenails), Janeway lesions (small, nontender, 
erythematous or hemorrhagic macular or nodular lesions, 
occurring most commonly on the palms and soles including 
the thenar and hypothenar eminences), Osler’s nodes (tender, 
transient nodules commonly present in the pulp of fi ngers; at 
times also may be present in the sole of the feet), etc. 
Hepatomegaly: Presence of hepatomegaly or ascites on 
abdominal examination could be due to congestive heart 
failure. 
Peripheral edema: Presence of edema in the feet or sacral 
edema could occur as a result of congestive cardiac failure.

 Specifi c Systemic Examination

EXAMINATION OF CARDIOVASCULAR SYSTEM

Palpation
In normal individuals, the cardiac apex is normally palpated 
in the left fi fth intercostal space, one centimeter medial to the 
midclavicular line. The cardiac apex may be shifted down-
wards and outwards in cases of left ventricular enlargement.

Auscultation
Upon auscultation of the precordial area, normal heart sounds 
(S1 and S2) can be heard. Upon auscultation, it is important to 
note whether or not an additional sound (e.g. murmur, open-
ing snap, click, third or fourth heard sounds, etc) are present. 

The cardiac areas, which are most commonly auscultated, 
include the following: 
• Mitral area (at the point of cardiac apex): Corresponds 

to the left fi fth intercostal space and is 1 cm medial to the 
mid clavicular line. 

• Tricuspid area: The lower left parasternal border is the 
tricuspid area. 

• Pulmonary area: The left second intercostal space. 
• The aortic area: The right second intercostal space. 
• The second aortic area or the Erb’s area:The left third 

intercostal space.
 Functional murmurs are frequently heard during preg-
nancy due to the increased cardiac output and do not require 
further investigation or management. The functional murmur 
needs to be distinguished from a pathological one. The char-
acteristics of a functional murmur are enumerated in table 
15.5. The characteristics of some commonly encountered 
pathological murmurs are described below in table 15.6.
 A detailed examination of the cardiovascular system is 
beyond the scope of this book. The reader needs to refer to a 
standard medical text book for that.

Table 15.5: Characteristics of a functional murmur

It is midsystolic
It is soft, not louder than 2/6
It is ejection in character
It does not radiate
It is usually heard best over the mitral or aortic areas
It is usually asymptomatic

Table 15.6: The characteristics of some common pathological murmurs

 Location Character  Shape Duration Radiation

Mitral stenosis Mitral area Low pitched, rough Plateaus with presysolic Mid diastolic -
  and rumbling accentuation and presystolic
Tricuspid stenosis Tricuspid area Low pitched, rumbling Plateaus Mid diastolic -
Mitral regurgitation Apex High pitched Plateaus Holosystolic Radiates to axilla
Tricuspid Tricuspid area High pitched Plateaus Holosystolic -
regurgitation
Ventricular septal Lower left sternal High pitched Plateaus Holosystolic Heard across the
defect border    sternum
Aortic stenosis First aortic area High pitched, harsh Crescendo- Mid systolic Radiates
  or musical decrescendo  to carotids
Pulmonary Pulmonary area High pitched, Crescendo-  Mid systolic -
stenosis  harsh or musical decrescendo
Aortic regurgitation Second aortic area High pitched, blowing Decrescendo  Early diastolic Towards apex
Pulmonary Pulmonary area and High pitched, blowing  Decrescendo Early diastolic -
regurgitation one interspace below
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ABDOMINAL EXAMINATION

Palpation of abdomen in pregnant women with heart disease 
is unlikely to show any abnomality related to the heart dis-
ease per se except for organomegaly or ascites as previously 
described.

 Management
In a woman with heart disease, the following areas must be 
considered at the time of pregnancy or while considering 
pregnancy:
• Prepregnancy management
• Antepartum management
• Peripartum management.

PREPREGNANCY MANAGEMENT 

Management of women with heart disease should be prefer-
ably by a multidisciplinary team involving the obstetrician 
and cardiologist. The impact that her heart condition is likely 
to have on the pregnancy must be discussed well in advance 
before the patient becomes pregnant. The various issues 
which need to be discussed at this time are described below:
 Risk assessment: A careful cardiac examination and 
assessment of functional capacity is required to determine the 
likelihood that patient would be able to tolerate the increased 
hemodynamic burden of pregnancy, labor and delivery and 
the risk of complications during gestation. The patients with 
heart disease who are planning pregnancy must have their 
risk assessed by performing the following tests:
• A thorough cardiovascular history and examination

Table 15.7: New York Heart Association functional
classifi cation of heart failure 

Class I Patients with cardiac disease, but without resulting 
limitations of physical activity. Ordinary physical activ-
ity does not cause fatigue, palpitations, dyspnea or 
anginal pain.

Class II Patients with cardiac disease resulting in slight limita-
tion of physical activity. They are comfortable at rest. 
Ordinary physical activity results in fatigue, palpita-
tions, dyspnea or anginal pain.

Class III Patients with cardiac disease resulting in marked limita-
tion of physical activity. They are comfortable at rest. 
Less than ordinary physical activity results in fatigue, 
palpitations, dyspnea or anginal pain.

Class IV Patients with cardiac disease resulting in an inability 
to carry on any physical activity without discomfort. 
Symptoms of cardiac insufficiency may even be 
present at rest. If any physical activity is undertaken, 
discomfort is increased.

• A 12-lead electrocardiogram
• A transthoracic echocardiogram
• An arterial oxygen saturation measurement by percutane-

ous oximetry
• Risk stratifi cation: The New York Heart Association func-

tional classifi cation of heart disease is shown in table 15.7. 
Patients can be classifi ed into various NHYA classes based 
on their underlying functional cardiac status. Patients with 
NYHA class III and IV are at a higher risk. Depending 
on the type of heart disease diagnosed (table 15.8), the 

Table 15.8: Risk stratifi cation of patients depending upon
the underlying cardiac disease

Low-risk lesions

Atrial septal defect; ventricular septal defect; patent ductus 
arteriosus 
Small left to right lesions
Repaired lesions without residual cardiac dysfunction
Bicuspid aortic valve without stenosis
Mild-moderate pulmonic stenosis,
Valvular regurgitation with normal ventricular systolic function
Isolated mitral valve prolapse without signifi cant regurgitation
Mitral regurgitation with normal left ventricular function and NYHA 
class I or II
Aortic Regurgitation with normal LV function and NYHA class I or II 
Asymptomatic aortic stenosis with low mean gradient (<50 mm 
Hg) and normal left ventricular function (Ejection Fraction > 50%)

Intermediate-risk features

Mitral stenosis
Large left to right shunts
Uncorrected coarctation of aorta
Unrepaired cyanotic congenital heart disease
Moderate aortic stenosis
Prosthetic valves
Severe pulmonary stenosis
Moderate-to-severe systemic ventricular dysfunction
Marfan syndrome with a normal aortic root 
Moderate or severe MS

High-risk lesions

Eisenmenger Syndrome
NYHA (Class III or IV symptoms)
Patients with signifi cant pulmonary hypertension
Marfan syndrome with aortic root or major valvular involvement
Peripartum cardiomyopathy with residual left ventricular systolic 
dysfunction
Complex cyanotic heart disease (TOF, Ebstein’s anomaly, TA, 
TGA, tricuspid atresia) 
Severe AS with or without symptoms 
Aortic or mitral valve disease, or both (stenosis or regurgitation), 
with moderate or severe LV dysfunction (EF < 40%)
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patients can be stratifi ed into low-risk, intermediate-risk or 
high-risk. In women who have only milder forms of heart 
disease with no underlying hemodynamic problems, noth-
ing special needs be done. However, in patients belong-
ing to high-risk and having potential or real hemodynamic 
problems (signs of heart failure or low cardiac output), 
important decisions including the need for medical ter-
mination of pregnancy may be required. Indications for 
medical termination of pregnancy in patients with heart 
disease are enumerated in table 15.9. In these cases, other 
alternatives of motherhood including options like surro-
gacy or adoption can be considered.

• Risk associated with the use of anticoagulant drugs: 
Women who have prosthetic heart valves and are of child-
bearing age should be counseled about the potential issues 
that might arise, including the development of thrombosis. 
If these individuals are prescribed anticoagulant drugs, 
there could be risks associated with the use of these drugs 
during pregnancy.

• Women undergoing ART: Women with heart disease 
undergoing any procedure related to assisted reproduc-
tive techniques are often at an increased risk. The matter 
should be discussed by the multidisciplinary team before 
initiating any such treatment. 

• Cardiac surgical interventions: Any cardiac surgical 
interventions in women of childbearing age should take 
into account the effect these may have on pregnancy. For 
example, due to the increased risk of thrombosis associ-
ated with the use of prosthetic mechanical valves during 
pregnancy, consideration should be given towards using 
tissue valves for valve replacement. 

• Advice regarding contraception: In women with severe 
heart disease, preconception counseling (including advice 
regarding contraception) should be started right from ado-
lescence. Advice regarding contraception should be given 
in a way so as to take into account any increased risks 
of thrombosis or infection associated with the various 
contraceptive methods and their interaction with various 

Table 15.9: Indications for medical termination of pregnancy
in patients with heart disease

Primary pulmonary hypertension (PPH)
Eisenmenger syndrome 
Pulmonary venoocclusive disease 
Severe lung disease with pulmonary hypertension - some cases 
Cardiomyopathy with NYHA Class III or IV symptoms
Marfan syndrome with an abnormal aorta
History of peripartum cardiomyopathy
Severe uncorrected valvular stenosis

heart lesions. The parameter of key importance regard-
ing contraception in these patients is its effi cacy. The con-
sequences of contraceptive failure in women with severe 
heart disease can prove fatal. Barrier methods are safe 
for all cardiac patients and clearly have the added benefi t 
of providing protection against sexually transmitted dis-
eases. Subdermal progestogen implants and progestogen-
loaded intrauterine devices are effi cacious and are safe 
method for most women with signifi cant heart disease. 
Combined oral contraceptive pills are relatively contrain-
dicated in women with heart disease because the estrogen 
component of the combined oral contraceptive confers an 
increased risk of thrombosis. It is therefore contraindi-
cated in pregnant woman with heart disease who already 
has a high thrombotic risk. These women must also be 
educated regarding the importance of emergency contra-
ception in case she does have an unprotected sexual inter-
course. Sterilization by tubal ligation may be appropriate 
for women in whom pregnancy would be high risk.

• In anticipation of pregnancy, drugs with potential harm to 
the fetus should be discontinued.

ANTENATAL MANAGEMENT

Investigations

Noninvasive testing in patient with heart disease may include 
an electrocardiogram (ECG), chest radiograph and echocardi-
ogram. The ECG may reveal a leftward shift of the electrical 
axis, especially during the third trimester, when the diaphragm 
is pushed upward by the uterus. Routine chest radiography 
should be avoided, especially in the fi rst trimester, due to the 
risk of radiation exposure to the fetus. Echocardiography is 
an invaluable tool for the diagnosis and evaluation of sus-
pected cardiac disease in the pregnant patient.

Antenatal Care
Prevention of risk factors: The focus of care early in preg-
nancy must be to avoid risk factors including infection, 
high blood pressure, obesity, multiple pregnancies, anemia, 
arrhythmia, etc. Since these risk factors are likely to exac-
erbate the symptoms related to heart disease, they must be 
identifi ed as soon as possible and treated aggressively. 
 Treatment of heart failure: If heart failure develops during 
the antenatal period, the woman must be preferably admitted 
to the hospital. The drugs like digoxin and diuretics form the 
cornerstones of therapy. Once heart failure is brought under 
control, most women can be discharged from hospital.
 Fetal surveillance: Strict fetal surveillance may be 
required during the antenatal period. When the patient is 
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stable, no special treatment is needed. However when there 
are signs of hemodynamic compromise, careful fetal moni-
toring is required. Intrauterine growth retardation (IUGR) 
and fetal asphyxia are the major concerns. Clinical and 
ultrasound examinations are most commonly performed. 
Ultrasonographic examination is very helpful, and helps in 
the assessment of following parameters:
• Considering termination of pregnancy in highly complex 

cases.
• Providing maternal reassurance that everything is fi ne.
• Confi rmation of gestational age.
• Assessment of the amniotic fl uid volume.
• To rule out fetal anomalies in cases of congenital heart 

disease.
 Other tests that might be required in special circumstances 
are:
• Cardiotocography to measure fetal heart rate 
• Color Doppler fl ow studies to measure fetal and maternal 

placental blood fl ow.
• Fetal blood sampling to detect low oxygen content. 
• Women with congenital heart disease are at a relatively 

increased risk of having a baby affected with congenital 
heart disease and should be offered fetal echocardiography. 

 Management by a multidisciplinary team: Similar 
to the preconceptional period, these women with heart 
disease must be assessed clinically as soon as possible in 
the antenatal period by a multidisciplinary team comprising 
of a cardiologist, obstetrician, anesthetists, midwives, 
neonatologists, etc. Delivery should be planned to take place 
at a tertiary unit which would be able to provide combined 
obstetric, cardiological and surgical care for a women with 
heart disease.
 Use of beta blockers: In women on beta blockers (for 
example for the treatment of systemic hypertension or to 
reduce the risk of arrhythmia) there is a small increased risk 
of intrauterine growth restriction. Therefore in these cases 
fetal growth should be monitored regularly, using ultrasound 
measurement of fetal abdominal circumference. Empirical 
therapy with beta blocker is advisable in patients with aortic 
coarctation, marfan syndrome and ascending aortopathy for 
other reasons (e.g., a bicuspid aortic valve). 
 Levels of mitral and aortic stenosis that are not problem-
atic in nonpregnant women may be poorly tolerated in preg-
nancy. Reduction of heart rate is often the key to successful 
management, especially in cases of stenosis of the mitral 
valve. Beta blockers are useful in this context. Beta blockers 
rather than digoxin should be used to control the heart rate for 
patients with functionally signifi cant mitral stenosis.
 Bed rest: According to the guidelines by ACC/AHA 
(2006), the importance of simple interventions, such as bed 

rest, limitation of activities and avoidance of the supine posi-
tion, should not be overlooked.
 Increased frequency of antenatal visits: In general, pre-
natal visits should be scheduled every month in women with 
mild disease and every 2 weeks in women with moderate or 
severe disease, until 28 to 30 weeks and weekly thereafter 
until delivery.
 Use of various cardiac interventions: Percutaneous cath-
eter interventions are safe and effective in the treatment of 
coronary disease and mitral and pulmonary valve stenosis. In 
contrast, balloon dilation for aortic valve disease should only 
be considered for highly selected cases as it carries a higher 
risk and a lower success rate. Such interventions in pregnancy 
should only be performed by experienced operators and 
radiation exposure should be minimized. If cardiac surgery 
requiring the use of cardiopulmonary bypass does need to be 
performed, consideration should be given to early delivery 
of the fetus if it is viable. The standard technique of cardiop-
ulmonary bypass is often associated with deep hypothermia 
and low perfusion pressure, which carries nearly 30% risk of 
fetal mortality. Therefore, in order to protect the fetus, hypo-
thermia should be avoided as far as possible and perfusion 
pressures must be kept as high as possible. In pregnancy, if 
there is clinical evidence of acute coronary insuffi ciency or 
myocardial infarction, coronary angiography is appropriate. 
The radiation exposure to the fetus is not suffi cient so as to 
contraindicate this essential diagnostic procedure. 
 Use of antiarrhythmic medicines during pregnancy: 
Premature atrial or ventricular beats are common in normal 
pregnancy. These usually are not treated. However in 
patients with preexisting arrhythmias, their frequency and 
hemodynamic severity may be exacerbated due to pregnancy. 
Pharmacologic treatment is usually reserved for patients with 
severe symptoms or in presence of sustained episodes, which 
are poorly tolerated. Sustained tachyarrhythmias, such as 
atrial fl utter or atrial fi brillation, should be treated promptly.
 If possible, all antiarrhythmic drugs should be avoided 
during the fi rst trimester and those known to be teratogenic 
should be avoided throughout pregnancy. Based on their 
safety profi les, preferred drugs during pregnancy include dig-
oxin, beta blockers (possibly excluding atenolol) and adeno-
sine. Sometimes antiarrythmic drugs like quinidine, sotalol, 
lidocaine, fl ecainide and propafenone can also be considered. 
However, presently there is lack of evidence regarding the 
use of appropriate drugs during pregnancy. Amiodarone is 
generally regarded as contraindicated in pregnancy, although 
it has been described as successful in certain case reports. It 
is not teratogenic, but may cause neonatal hypothyroidism. 
Electrical cardioversion is considered to be relatively safe 
during pregnancy.
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Intrapartum Care
• Management of intrapartum care should be supervised by 

a multidisciplinary team experienced in the care of women 
with heart disease as described previously. 

• A clear plan for management of labor and the puerperium 
in women with heart disease should be established well in 
advance. 

• The main objective of management should be to minimize 
any additional load on the cardiovascular system from 
delivery and the puerperium. This is usually best achieved 
with the help of the following:

 – Aiming for spontaneous onset of labor, 
 – Providing effective pain relief with low-dose regional 

analgesia, 
 – Assisting vaginal delivery with instruments such as the 

ventouse or forceps.
 – Limiting or even avoiding active maternal bearing 

down (“pushing”). 
• Vaginal delivery over cesarean section is the preferred 

mode of delivery for most women with heart disease – 
whether congenital or acquired. Cesarean section is con-
sidered only in the presence of specifi c obstetric or cardiac 
considerations. Some of the indications for cesarean sec-
tion are described in table 15.10.

• Induction of labor may sometimes be more appropriate, 
especially in order to optimize the timing of delivery in 
relation to anticoagulation or due to the deteriorating 
maternal cardiac function. However, it should be recog-
nized that induction of labor before 41 weeks of gestation, 
especially in nulliparous women with an unfavorable cer-
vix, increases the likelihood of cesarean section. 

• Pain control should be offered with epidural anesthesia 
and adequate volume preloading. 

• Positioning the patient on the left lateral side helps in 
reducing the associated hemodynamic fl uctuations.

• If any surgical intervention in undertaken (e.g. episiot-
omy), meticulous attention must be paid to hemostasis in 
order to avoid hemorrhage. Even a mirror degree of hem-
orrhage can cause marked cardiovascular instability in 
pregnant women with reduced cardiac reserve. 

Intrapartum antibiotic prophylaxis: There is currently no 
evidence that prophylactic antibiotics are necessary to pre-
vent endocarditis in cases of uncomplicated vaginal delivery. 
American Heart Association guidelines do not recommend 
the routine use of endocarditis prophylaxis for cesarean sec-
tion delivery or for uncomplicated vaginal delivery without 
infection. However, in developing countries prophylactic 
antibiotics are usually given in all cases of operative delivery 
and to women at increased risk, such as those with mechani-
cal valves or a history of previous endocarditis. Prophylactic 

antibiotic cover should also be given in case any intervention 
is likely to be associated with risk of signifi cant or recurrent 
bacteremia. Also, some centers do administer endocarditis 
prophylaxis at the time of vaginal delivery in women with 
structural heart disease, as an uncomplicated delivery cannot 
always be anticipated. Recommended antibiotic prophylaxis 
for high-risk women with heart disease undergoing genitouri-
nary or gastrointestinal procedures is described in table 15.11. 
 Use of various cardiovascular drugs during pregnancy: 
Commonly used cardiovascular drug classes and their 
potential adverse effects during pregnancy are shown in 
table 15.12.

Management of the Third Stage of Labor
At the time of management of the third stage of labor in 
women with heart disease, bolus doses of oxytocin can 
cause severe hypotension and should therefore be avoided. 
Low-dose oxytocin infusions are safer and may be equally 
effective. Ergometrine is best avoided in most cases as it can 
cause acute hypertension. Misoprostol may be safer but it can 
cause problems such as hyperthermia. Presently, the evidence 
regarding the use of misoprostol in patients with heart disease 
is largely limited. It should be used only if the benefits 
outweigh any potential risks. At the time of cesarean section, 
uterine compression sutures may be effective in controlling 
postpartum hemorrhage due to uterine atonicity. 

Postpartum Care
• Since the hemodynamic parameters may not return to base-

line for many days after delivery, patients at intermediate 

Table 15.10: Indications for cesarean section

Marfan syndrome with dilated aortic root
Aortic aneurysm
Women with a mechanical Bjork-Shiley mitral valve who have 
opted for warfarin anticoagulation should also be considered for 
elective section to reduce the time off warfarin.
Taking warfarin within 2 weeks of labor

Table 15.11: Recommended antibiotic prophylaxis or high-risk
women with heart disease undergoing genitourinary or
gastrointestinal procedures

Category Drug and dosage 

High-risk patient Ampicillin, 2 g IM or IV, plus gentamicin sulfate, 
1.5 mg/kg IV 30 min before procedure; and 
ampicillin, 1 g IV, or amoxicillin, 1 g PO 6 hr 
after the procedure.

High-risk patient Vancomycin HCl, 1 g IV over 2 hr, plus
who has gentamicin sulfate, 1.5 mg/kg IV 30 min
penicillin allergy before the procedure.
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Table 15.12: Cardiovascular drugs used during pregnancy

Drug Use Potential side effects Safety during Safety during
    pregnancy breastfeeding

Adenosine Arrhythmia None reported Yes No data available
Beta blockers Hypertension, arrhythmias, MI, ischemia, Low birth weight, hypoglycemia, Yes Yes
  HCM, hyperthyroidism, mitral respiratory depression,
  stenosis, Marfan syndrome, prolonged labor
  cardiomyopathy  
Digoxin Arrhythmia, CHF Low birth weight, prematurity Yes Yes
Diuretics Hypertension, CHF Reduced uteroplacental perfusion Unclear Yes
Lidocaine Arrhythmia, anesthesia Neonatal CNS depression Yes Yes
Low-molecular- Mechanical valve hypercoagulable Hemorrhage, unclear effects on Limited data Limited data
weight heparin state, DVT, AF, Eisenmenger’s maternal bone mineral density
  syndrome 
Nitrates Hypertension Fetal distress with maternal Yes No data
   hypotension
Procainamide Arrhythmia None reported Yes Yes
Unfractionated Mechanical valve hypercoagulable Maternal osteoporosis, Yes Yes
heparin state, DVT, AF, Eisenmenger’s hemorrhage, thrombocytopenia,
  syndrome thrombosis
Warfarin Mechanical valve hypercoagulable Warfarin embryopathy, fetal CNS Yes, after Yes
  state, DVT, AF, Eisenmenger’s abnormalities, hemorrhage 12 weeks of
  syndrome  gestation

Source: Elkayam U: Pregnancy and cardiovascular disease. In Zipes DP, Libby P, Bonow RO, Braunwald E (eds): Braunwald’s Heart Disease. 
A Textbook of Cardiovascular Medicine, 7th ed. Philadelphia, Elsevier Saunders, 2005, p 1965.

or high risk may require monitoring for at least 72 hours 
postpartum.

• Patients with Eisenmenger syndrome are at risk of death 
for up to 7 days postpartum and therefore require close 
observation for a longer period of time, postpartum. 
Unstable cardiac conditions such as pulmonary hyperten-
sion or cardiomyopathy and conditions like Eisenmenger 
syndrome, which are at a high risk of death in the postpar-
tum period, may require surveillance for up to two weeks. 
The cases at high risk should be assessed by a multidisci-
plinary team, as a minimum, at 6 weeks after delivery. In 
cases where there are continuing concerns, another assess-
ment can take place at 6 months. Following these assess-
ments, the woman should return to her periodic cardiac 
outpatient care. 

• If any pregnant or postpartum woman has unexpected 
and persistent dyspnea or is noted to be unusually tach-
ypneic or tachycardic and the possibility of pulmonary 
embolism has been excluded, she may have peripartum 
cardiomyopathy. She should be investigated further by 
echocardiography. 

• Angiotensin converting enzyme (ACE) inhibitors are safe 
to use in breastfeeding mothers. 

• Due to an increased risk of postpartum hemorrhage in 
women with heart disease who are on anticoagulation 

therapy, the introduction or reintroduction of warfa-
rin should be delayed until at least 2 days postpartum. 
Meticulous monitoring of anticoagulation is essential. 

Pregnancy in the Presence of Prosthetic 
Heart Valve
Several conditions like the use of mechanical valves, certain 
prothrombotic conditions (antiphospholipid antibody syn-
drome, atrial fi brillation, etc), prior episode of venous throm-
boembolism, acute deep vein thrombosis or thromboembo-
lism during pregnancy, require the initiation or maintenance 
of anticoagulation during pregnancy. The use of prosthetic 
heart valves in patients at the time of pregnancy is likely to 
be associated with an increased risk of thrombosis. One of 
the most important concerns in pregnant patients with heart 
disease is the state of hypercoagulability that exists through-
out pregnancy, which is likely to put women at higher than 
usual risk of thromboembolism, especially in women with 
prosthetic heart valves. As a result, there is a need to use 
anticoagulant drugs through out the pregnancy. The three 
most common agents considered for use during pregnancy 
are: Unfractionated heparin (UFH), low-molecular-weight 
heparin (LMWH) and warfarin. However, at present, no anti-
coagulation strategy has been currently found to be equally 
safe for both the mother and fetus. 
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tial of causing congenital embryonic abnormalities because 
of its potential to cross the placenta. However, some studies 
show that a dosage of 5 mg of warfarin per day may not be 
teratogenic. Also regular use of warfarin throughout the preg-
nancy is associated with the risk of fetal intracranial bleed-
ing, particularly during vaginal delivery, unless warfarin is 
stopped before labor. The incidence of warfarin embryopathy 
(abnormalities of fetal bone and cartilage formation) has been 
estimated to be between 4% to 10%; the risk is highest when 
warfarin is administered during 6–12 weeks of gestation. 
When administered during the second and third trimesters, 
warfarin has been found to be associated with fetal central 
nervous system abnormalities. However, the use of warfarin 
has been found to be safe during breastfeeding.
 On the other hand, heparin is not associated with any tera-
togenic defects as it does not cross the placenta. However, 
it may cause side effects like maternal osteoporosis, hemor-
rhage, thrombocytopenia or thrombosis (HITT syndrome) 
and a high incidence of thromboembolic events with older 
generation mechanical valves. Also, its effi cacy is lower in 
comparison to warfarin for preventing thrombosis in patients 
with prosthetic valves. If heparin is administered during 
pregnancy, it should be discontinued at least 12 hours before 
induction, or reversed with protamine if spontaneous labor 
develops. It can usually be resumed 6 to 12 hours postpartum. 
UFH may be administered parenterally or subcutaneously 
throughout pregnancy; when used subcutaneously for the 
anticoagulation of mechanical heart valves, the recommended 
starting dose is 17,500 to 20,000 U twice daily. The appropri-
ate dose adjustment of UFH is based on an activated partial 

thromboplastin time (aPTT) of 2.0 to 3.0 times the control 
level. High doses of UFH may be required during pregnancy 
to achieve the target aPTT because of the hypercoagulable 
state associated with pregnancy. Lower doses of UFH may be 
appropriate for anticoagulation in certain cases, such as the 
prevention of venous thromboembolism during pregnancy. 
Parenteral infusions should be stopped 4 hours before cesar-
ean section. Action of UFH can be reversed with protamine 
sulfate.
 Low-molecular-weight heparin (LMWH) produces a 
more predictable anticoagulant response than UFH and is 
less likely to cause side effects like HITT. The authors of the 
“ACC/AHA 2006 practice guidelines for the management 
of patients with valvular heart disease” acknowledged 
the absence of suffi cient evidence base in order to make 
defi nitive recommendations regarding the use of optimal anti-
thrombotic therapy in pregnant patients. However, they have 
recommended the use of either of the following regarding 
the use of anticoagulation therapy during pregnancy (fi gure 
15.2):
1. Adjusted-dose heparin during the entire pregnancy: 

This could be either with low molecular weight heparin 
(LMWH) throughout pregnancy with monitoring of anti-
Xa levels or dose-adjusted subcutaneous UFH throughout 
pregnancy with monitoring of the aPTT.

2. A combination of adjusted-dose heparin and warfarin: 
Under this regimen, adjusted-dose heparin is continued 
until the 13th week of gestation, followed by warfarin from 
the 14th week to the middle of the third trimester. After 
this, the adjusted-dose heparin is started. Low-molecular-
weight heparin in adjusted doses is easier to administer 

Fig. 15.2: Regimens for administration of anticoagulation therapy during pregnancy
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and has been suggested as an alternative to adjusted-dose 
unfractionated heparin. In women with prosthetic valves 
at high risk of thromboembolic complications, adding 
low-dose aspirin should also be considered. Although 
high-dose aspirin may promote premature duct closure, 
low-dose aspirin is considered as a safe option during 
pregnancy. Heparin therapy can be restarted 4 to 6 
hours after delivery in absence of any contraindications. 
Warfarin therapy may be resumed the night after delivery 
if no bleeding complications occur. If labor begins while 
the woman is receiving warfarin, anticoagulation should 
be reversed and cesarean delivery be performed.

 Complications

MATERNAL COMPLICATIONS

A validated cardiac risk score which helps in predicting a 
woman’s chance of having adverse cardiac complications 
during pregnancy is enlisted in table 15.13. Each risk factor 
has been given a value of 1 point. The probability of mother 
to experience adverse cardiac event is 5%, 27% and 75%, 
respectively for the points of 0, 1 and higher than 1.
 Cardiac disease during pregnancy can cause considerable 
maternal morbidity. Pregnant women with heart disease are at 
an increased risk for cardiac complications such as heart fail-
ure, arrhythmias, and stroke. The diseases which are associ-
ated with the highest risk to the mother during pregnancy are 
enumerated in table 15.14. However few women with heart 
disease actually die during pregnancy. The high risk excep-
tions, which are associated with high mortality rate include 
women with Eisenmenger syndrome, pulmonary vascular 
obstructive disease, or Marfan’s syndrome with aortopa-
thy. Pregnant women with congenital heart lesions are at an 
increased risk for heart failure, arrhythmia, stroke, neonatal 
complications and even death in some conditions.
 Eisenmenger syndrome can cause severe pulmonary 
hypertension as a consequence of a long standing left-to-right 

Table 15.13: Predictors of maternal risk for cardiac complications

Criteria Example Points

Prior cardiac events Heart failure, transient ischemic attack, stroke before current pregnancy 1
Prior arrhythmia Symptomatic sustained tachyarrhythmia or bradyarrhythmia requiring treatment 1
NYHA III or IV or cyanosis  1
Valvular and outfl ow tract Aortic valve area < 1.5 cm2, mitral valve area < 2 cm2, or left ventricular outfl ow tract 1
obstruction peak gradient > 30 mm Hg
Myocardial dysfunction LVEF < 40%, restrictive cardiomyopathy, or hypertrophic cardiomyopathy 1

Abbreviations: LVEF, left ventricular ejection fraction; NYHA, New York Heart Association.
Source: Siu SC, Sermer M, Colman JM, et al: Prospective multicenter study of pregnancy outcomes in women with heart disease. Circulation 
2001;104:515-521.

shunt lesion like ASD, VSD or PDA. In these cases, the risk 
of maternal mortality can be as high as 30% to 50%. Among 
the congenital heart diseases, tetralogy of Fallot carries a 4% 
to 20% risk of mortality in the mother. Atrial septal defects 
are perhaps the safest of all birth defects. Rheumatic heart 
valve disease is another risk, with patients having mitral ste-
nosis associated with a 1% chance of developing pulmonary 
edema during pregnancy. Connective tissue disorders like 
Ehlers Danlos syndrome (a disorder of the connective tissue 
of the body resulting in loose skin and lax joints) can cause a 
higher risk of bleeding from major blood vessels that might 
rupture during pregnancy. 

FETAL COMPLICATIONS

In most mothers with cardiac disease, the fetus develops 
almost normally. However some cardiac conditions may be 
associated with adverse neonatal outcomes during pregnancy 
(table 15.15). For example, patients with rheumatic heart 

Table 15.14: Heart diseases associated with an increased risk
for cardiac complications

Eisenmenger syndrome
Primary pulmonary hypertension
Marfan’s syndrome with aortopathy
Cor pulmonale
Congenital heart diseases (tetralogy of Fallot) 
Rheumatic heart valve disease (mitral stenosis)
Connective tissue disorders (e.g., Ehlers Danlos syndrome)

Table 15.15: Predictors for adverse neonatal outcomes
during pregnancy

NYHA III or IV or cyanosis during the baseline prenatal visit.
Maternal left ventricular dysfunction
Anticoagulation during pregnancy
Maternal smoking 
Multiple gestation
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valve disease may suffer mild growth retardation, with babies 
born being lighter by around 200 grams.
 In cyanotic mothers, many problems like severe growth 
retardation and higher abortion rates may arise. In these con-
ditions, the maternal blood has very low oxygen content, due 
to which there is a lower oxygen exchange across the pla-
centa. As a result, the fetus gets lesser supply of oxygen than 
normal, which can cause fetal death or premature delivery. 
Another condition which is associated with high rates of fetal 
loss due to reduced blood fl ow to the placenta as a result of 
narrowing of aorta includes coarctation of aorta. 

 Important Questions and Answers
Q.1. What are the chances that a fetus of the mother with 
congenital heart disease will also develop congenital heart 
disease?
Ans. The risk of congenital heart disease in pregnant women 
with congenital heart disease is about 2% to 4%, which 
is about twice the incidence of heart disease in the general 
population. This risk also varies with different conditions. 
For instance, it is 3% in parents with tetralogy of Fallot, but 
almost 18% in those with aortic stenosis. These defects are 
usually concordant i.e., the defect in the child is usually the 
same one as that of the mother.
Q.2. Are all valve lesions problematic, or are there specifi c 
conditions where you may have to focus on in the pregnant 
woman?
Ans. The risk stratifi cation based on their order of sever-
ity during pregnancy is described in table 15.8. Many valve 
lesions in pregnant women are well tolerated, e.g. mild or 
moderate degrees of mitral or aortic regurgitation, particu-
larly with normal left ventricular function and no evidence 
of heart failure. In contrast to regurgitant lesions, severely 
stenotic lesions are very poorly tolerated and must be treated 
prior to conception. 
Q.3. In the above mentioned case study what should be the 
next line of management?
Ans. This is a very tricky and controversial situation. Presence 
of prosthetic valves is associated with a signifi cant risk of 
maternal thrombosis or thromboembolism. As previously 
mentioned, the three most commonly used anticoagulant 
drugs during pregnancy include warfarin or heparin (either 
unfractionated or low molecular weight). Assuming that the 
woman and her partner wish to proceed with the pregnancy, 
they should fi rst be educated about the hazards of warfarin 
or heparin anticoagulation, alone or in sequence, throughout 
pregnancy and in the peripartum period. Whatever strategy is 
chosen, they should be told that neither of the strategies are 

perfect and may be associated with some amount of maternal 
or fetal risk. The parents should be counseled that while war-
farin crosses the placenta, heparin does not. However, warfa-
rin has greater effi cacy than heparin in preventing an episode 
of thromboembolism. 
 One approach for obtaining effective anticoagulation is 
to consider using low molecular weight heparin, on a dose-
adjusted basis, throughout the pregnancy. The second option 
would be to use heparin (either unfractionated or low molec-
ular weight) during the fi rst trimester instead of warafarin. 
This strategy appears to be useful because the risk of war-
farin related embryopathy seems to be highest with expo-
sure between week 6 and week 12. Warfarin should again be 
started in the second trimester and continued until approxi-
mately 36 week of pregnancy. After that time, it would be 
appropriate to substitute heparin for warfarin leading up to 
labor and delivery, with resumption of warfarin after delivery.
Q.4. When is open heart surgery indicated in cases of heart 
disease?
Ans. The most reasonable approach would be to consider 
pre-pregnancy intervention in a pregnant patient with severe 
valvular heart disease for whom the obstetrician anticipates 
trouble because of the associated volume load. Open heart 
surgery during pregnancy is associated with considerable 
risks to the fetus. Therefore, this procedure can be justifi ed 
only if the cardiac lesion would prove to be harmful to the 
mother if left untreated. Such conditions would include life 
threatening pulmonary edema which cannot be managed by 
medical treatment. Open heart surgery is rarely indicated for 
congenital heart disease in pregnancy.
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 Case Study
A 55-year-old G4P4 lady visits the clinic for routine gyne-
cological check-up. She attained menopause fi ve years ago. 
There is no signifi cant family history or past treatment his-
tory. She underwent myomectomy for symptomatic uterine 
fi broids ten years ago. On examination, her BP was 120/80 
mm of Hg and pulse rate was 84 beats per minute. There were 
no signs and symptoms of anemia and no lymphadenopathy. 
The patient does not have any problem and has just presented 
for routine gynecological check-up.

 Introduction
There are many aspects to women’s health which are related 
to gynecological care. Some such gynecological problems 
commonly encountered in clinical practice include abnormal 
menstrual bleeding, abdominal mass, gynecological cancers, 
pelvic pain, infertility, etc. Some such common gynecologi-
cal problems would be discussed in details in the following 
chapters. For being able to diagnose the abnormal gyneco-
logical complaints, it is important for the clinician to be able 
to perform a normal gynecological examination. Since taking 
an adequate history and performing a complete pelvic exam-
ination is of utmost importance for detection of underlying 
pathology, this would be discussed in details in this chapter.

 History
The history must be taken in a nonjudgmental, sensitive and 
through manner. Detailed history and clinical vaginal exami-
nation forms an important aspect of a normal gynecological 
check-up. Importance must be given towards maintenance of 
patient-physician relationship. It is important for the gyne-
cologist to maintain good communication with the patient 
in order to elicit proper history and to be accurately able to 
recognize her problems. The manner of speaking, the words 
used, the tone of speaking and the body language are impor-
tant aspects of the patient-physician interaction. Kindness and 
courtesy must be maintained at all times. These aspects are 

Normal Gynecological 
Examination16

especially important in case of male gynecologists because 
the gynecological history entails asking some private and 
confi dential questions from the female patients. Also, the 
women may be reluctant while telling the history regarding 
her menstrual cycles to the male gynecologist. It is important 
for a male gynecologist to take the history and perform the 
vaginal examination in presence of a third party or a chaper-
one (a female nurse or the patient’s female relative or friend). 
The clinician must adopt both an empathetic and inquisitive 
attitude towards the patient. The patient’s privacy must be 
respected at all costs. The gynecologist must refrain from 
asking personal questions until appropriate patient confi dence 
has been established. The gynecologist needs to listen more 
and talk less while taking the patient’s history. The clinician 
must avoid interrupting, commanding and lecturing while 
taking history. If any serious condition (e.g. malignancy) is 
suspected, the diagnosis must not be disclosed to the patient 
until it has been confi rmed by performing investigations. Bad 
news must be preferably told to the patient when she is being 
accompanied by some one (relative, friend or spouse). The 
seriousness and urgency of the situation must be explained 
to the patient without causing undue alarm and fright to the 
patient. The clinician must never give false reassurance to the 
patient. Honest advice and opinion must always be provided.

History of Presenting Complaints
Asking the age of the patient is especially important. Risk 
factors related to a particular pathology in question (e.g., post 
menopausal bleeding) need to be asked. Some common gyne-
cological problems with which the patient may present are 
described below:

Abnormal menstrual bleeding (AUB)
For detailed history and examination in cases presenting with 
AUB, please refer to chapter 17.

Abdominal pain
Pain in the abdomen is one of the most common clinical com-
plaints in medical practice. Besides gastrointestinal pathol-
ogy, underlying gynecological pathology is also a common 
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cause of pain per abdomen. Gynecological problems like 
pelvic tuberculosis, PID and endometriosis may be com-
monly associated with chronic pain. Acute lower abdominal 
pain may occur in association with gynecological abnormali-
ties like ectopic pregnancy, torsion or rupture of an ovarian 
cyst and chocolate cyst.
 The following points need to be asked while taking his-
tory of pain.
 Exact site of pain: Pain of ovarian or tubal origin is usu-
ally felt in the lower abdomen, above the inguinal ligament. 
Pain of uterine origin is diffusely present in the hypogastric 
region.
 Radiation of pain: Pain of uterine origin is often referred 
to the inner aspect of the thighs, but does not usually extend 
beyond the knees. Pain due to appendicitis may initially start 
in the right iliac region and later radiate to the umbilicus.
 Nature of pain: The nature of the pain, whether burning, 
gnawing, throbbing, aching or excruciating in nature, needs 
to be determined.
 Intensity of pain: The degree of severity of pain, whether 
mild, moderate or severe needs to be determined. Pain of 
severe intensity may interfere with sleep and work.
 Aggravating and relieving factors for pain: The history 
of various relieving and aggravating factors for pain must be 
taken.
 Relationship of other factors with pain: Relationship of 
pain to other factors such as menstruation (dysmenorrhea), 
coital activity (dyspareunia), micturition (dysuria), defeca-
tion (dyschezia), posture and movement needs to be deter-
mined. Dymenorrhea or pain associated with menstruation 
can be of two types: Spasmodic and congestive dysmenor-
rhea. Spasmodic dysmenorrhea usually has no cause and is 
seen on day one or two of menstruation. On the other hand, 
pain due to congestive dysmenorrhea is usually due to some 
underlying pathology (endometriosis, PID, etc). This pain 
may be premenstrual, menstrual or post menstrual in origin. 
In case of dysmenorrhea due to PID, the pain improves with 
menstruation, whereas in case of endometriosis, the pain 
worsens after menstruation due to ectopic menstruation. 
Dysmenorrhea during the menstrual periods could be due 
to fi broids, or adenomyosis. Dysmenorrhea during the three 
phases of menstrual cycle (premenstrual, menstrual and post 
menstrual) is typical of endometriosis.

Abdominal lump
History and examination for lump in the abdomen has been 
described in details in chapter 24.

Infertility/amenorrhea
For taking detailed history regarding infertility and amenor-
rhea refer to chapter numbers 26 and 27 respectively.

Hirsutism
Hirsutism refers to increased or excessive growth of hair in 
women. This is usually related to increased androgen produc-
tion in the body.

Vaginal discharge
For detailed information regarding various causes of vaginal 
discharge, please see chapter 20.

Past Medical History
Past history of medical illnesses such as hypertension, hepa-
titis, diabetes mellitus, cancer, heart disease, pulmonary dis-
ease and thyroid disease needs to be taken. Patient’s previ-
ous medical and surgical problems may have a bearing on her 
present complaints. For example, a history of longstanding 
diabetes could be responsible for development of genital can-
didiasis and associated pruritis. A patient with previous medi-
cal history of severe anemia or cardiovascular heart disease 
may require special anesthetic preparation (e.g. correction 
of anemia, or treatment of cardiovascular pathology) before 
undergoing a major gynecological surgery (e.g. hysterec-
tomy). Triad of diabetes, hypertension and obesity is asso-
ciated with an increased risk of endometrial carcinoma. A 
history of sexually transmitted disease (especially infection 
with Chlamydia) may have a direct bearing on future infertil-
ity. Previous history of pelvic infl ammatory disease (PID) or 
puerperal sepsis could be responsible for producing gyneco-
logical complaints like menstrual disturbances, lower abdom-
inal pain, congestive dysmenorrhea and infertility. Presence 
of endocrinological disorders (e.g. thyroid dysfunction) could 
be responsible for producing menstrual irregularities.
 History of undergoing previous abdominal surgery like 
cesarean section, removal of appendix, excision of ovarian 
cyst, myomectomy etc, may result in the development of 
pelvic adhesions. These may not only make any subsequent 
surgery diffi cult, but also may be the cause of common gyne-
cological problems like pelvic and abdominal pain, infertility, 
menstrual disturbances and dyspareunia.

Family History
Certain gynecological cancers (e.g. cancer ovary, uterus and 
breast) have a genetic predisposition. A woman may be at 
a high risk of development of such cancers in the future if 
there is a positive family history of such cancers in her fi rst 
degree relatives (especially mother and sister). Menstrual pat-
terns, including age of menarche, frequency and regularity of 
cycle, associated dysmenorrhea and age of attaining meno-
pause tend to be similar amongst the family members. The 
common gynecological problems like premature menopause, 
menorrhagia and premenstrual tension have been observed 
to run within families. Other medical disorders, like thyroid 
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dysfunction, allergic diathesis and coagulation disorders, 
which may be responsible for development of gynecological 
complaints are often familial in nature.

Marital and Sexual History
Details of the woman’s marital life including her age at the 
time of marriage, how long she has been married and sexual 
history needs to be asked. Details of the woman’s sexual his-
tory are particularly important. Some such details include her 
age at the time of fi rst sexual intercourse; her current sexual 
activities (vaginal, oral, anal and manual); frequency of her 
sexual intercourses; is she currently seeking a pregnancy; is 
she presently using any method of contraception, if yes, the 
type of contraception used, is she or her partner experiencing 
any sexual dysfunction (frigidity in the woman or impotence 
or premature ejaculation in the male or problems with libido, 
arousal, lubrication or orgasm in both males and females), 
current frequency of her sexual activities, past sexual activi-
ties, number of sexual partners (currently and in the past), 
sexual preferences (heterosexual, homosexual or both), pain 
at the time of sexual intercourse (dyspareunia), etc.

Obstetric History
 Details of every pregnancy conceived irrespective of their 
ultimate outcome needs to be recorded. Number of previous 
live births, stillbirths, deaths, miscarriages (both spontaneous 
and induced), history of recurrent miscarriages if any, medi-
cal termination of pregnancies and number of children living 
at present need to be noted. The ages of the youngest and 
eldest children also need to be enquired. The mode of deliv-
ery of each baby (normal vaginal delivery or cesarean sec-
tion) and details of any obstetric complications encountered, 
e.g. puerperal or postabortal sepsis, postpartum hemorrhage 
(PPH), obstetrical interventions (use of forceps, vacuum, 
etc) and other obstetric or gynecological complications (soft 
tissue injuries such as cervical tears, an incompetent cervical 
os, genital fi stulae, complete perineal tear, genital prolapse, 
stress urinary incontinence) and chronic backache also needs 
to be enquired from the patient. Severe degree of PPH and 
obstetric shock may lead to pituitary necrosis and Sheehan 
syndrome or postpartum hypopituitarism.This could be cause 
of amenorrhea or hot fl ushes in a young woman who had 
recently suffered from massive postpartum hemorrhage at 
the time of delivery. It is a good idea to ask the names of 
the patients’ children at the time of taking history. It helps in 
reducing patients’ anxiety and increasing the confi dence in 
her health care provider.

History of Previous Surgery
The patient should be asked about any surgery she has 
undergone in the past. The reason for undergoing surgery, 

particularly of abdominal or pelvic origin, type of incision 
(laparoscopy or laparotomy) and any history of post-opera-
tive complications needs to be enquired.

Past medication history
In the medication history, the patient should be asked about 
the various medicines she has been consuming. The details of 
various medicines including their dosage, route of adminis-
tration, frequency and duration of use needs to be asked. The 
patient must be specifi cally asked about the various medicines 
she has been taking including prescription drugs, OTC drugs, 
herbal drugs and any therapy related to alternative medicine. 
History of allergy to any medication also needs to be asked.

Previous gynecological history
History of prior gynecologic problems including abnormali-
ties in Pap smear, bleeding problems, sexually transmitted 
diseases etc also needs to be taken.

Menstrual History
The menstrual history needs to be taken in details. The fol-
lowing details need to be recorded: Age of menarche, date 
of last menstrual period, cycle length, whether regular or 
irregular, number of days the bleeding takes place, amount 
of bleeding (in terms of pads soaked), and presence of any 
associated symptoms, such as cramps, bloating or headaches. 
Detailed menstrual history which needs to be asked in cases 
of AUB has been described in chapter 17.

Normal Menstrual Cycle
The events of the normal menstrual cycle are shown in 
fi gure 16.1. The fi rst day of a typical menstrual cycle (day 
l) corresponds to the first day of menses. The menstrual 
phase usually lasts for 5 days and involves the disintegration 
and sloughing of the functionalis layer of the endometrium. 
Interplay of various prostaglandins (e.g. prostaglandin 
F2-alpha and prostaglandin E2) is involved in regulation of 
menstrual cycle. Prostaglandin F2-alpha causes myometrial 
contractions and vasoconstriction, where as prostaglandin E2 
causes vasodilatation and muscle relaxation. A typical men-
strual cycle comprises of 28 days. Ovulation occurs in the 
middle of the menstrual cycle, i.e. day 14 of a typical cycle. 
The fi rst 14 days of the cycle, before the menstruation occurs 
form the proliferative phase, while the next 14 days of the 
cycle form the secretory phase. During the follicular phase 
of normal ovarian cycle (equivalent to the proliferative phase 
of endometrial cycle), there is an increase in the blood levels 
of the hormone estrogen. During this phase, the maturation 
of the dominant follicle takes place. At the midpoint of the 
cycle, ovulation occurs. Following the process of ovula-
tion, the ruptured ovarian follicle gets converted into corpus 
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luteum (CL); the main hormone produced by CL being pro-
gesterone. During the luteal phase of the ovarian cycle (cor-
responding to the secretory phase of endometrial cycle) as the 
CL matures, the main hormone produced is progesterone. The 
endometrium during this phase gets transformed for implan-
tation of conceptus in anticipation of the pregnancy. If preg-
nancy occurs, the rising levels of human chorionic gonadotro-
pin (hCG) stimulates and rescues the endometrium. In case 
the pregnancy does not occur, the CL undergoes regression. 
As a result, the levels of estrogen and progesterone rapidly 
decline causing withdrawal of the functional support of the 
endometrium. This results in menstrual bleeding, marking the 
end of one endometrial cycle and the beginning of the other.

Role of various hormones in regulation of 
menstrual cycles

Initial follicular development is independent of hormonal 
infl uence. However soon FSH takes control and stimulates a 
cohort of follicles encouraging them to develop into preant-
ral stage. FSH causes aromatization of the androgens present 
in the theca cells into estrogen in the granulosa cells. Out of 
the various follicles, only one single follicle is destined to 
develop into a dominant follicle, which undergoes ovulation. 
Estrogen exerts a negative feedback effect on FSH as a result 
of which growth of all the follicles except dominant follicle is 

inhibited. Estradiol levels derived from the dominant follicle 
increase rapidly and exert a negative feedback effect on FHS 
release. While causing a decline in FHS levels, the mid-fol-
licular rise in estradiol levels exert a positive feedback infl u-
ence on LH secretion. The presence of LH in the follicle prior 
to ovulation is important for optimal follicular development 
which ultimately results in formation of a healthy oocyte. A 
surge of LH takes place just prior to ovulation. LH levels rise 
steadily during the late follicular phase. LH initiates luteini-
zation and progesterone production in the granulosa layer. 
A preovulatory rise in progesterone facilitates the positive 
feedback action of estrogen and may be required to induce 
the midcycle FSH peak. Ovulation occurs about 10–12 hours 
after the LH peak and 24–36 hours after the peak estradiol 
levels have been attained. The onset of LH surge is the most 
reliable indicator of impending ovulation.

The proliferative (follicular) phase
The proliferative (follicular) phase extends from day 5 to day 
14 of the typical cycle. In this phase, the endometrial prolifer-
ation occurs under estrogen stimulation. The estrogen is pro-
duced by the developing ovarian follicles under the infl uence 
of follicle stimulating hormone (FSH). This causes marked 
cellular proliferation of the endometrium and an increase in 
the length and tortuosity of the spiral arteries. Endometrial 
glands develop and contain some glycogen. This phase ends 
as ovulation occurs.
 The following changes take place during the proliferative 
phase (fi gure 16.2):
• The functional and the basal layers of endometrium 

become well defi ned. The proliferation mainly occurs in 
the functional layer. The basal layer measures 1 mm in 
thickness, while the functional layer reaches a maximum 
thickness of about 3.5–5 mm by 14th day.

Fig. 16.1: Normal menstrual cycle

Fig. 16.2: Proliferative endometrium
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• The glands become elongated and slightly sinuous and the 
columnar epithelium lining them becomes taller. In the 
beginning, the glands are narrow and tubular, lined by low 
columnar epithelial cells. Mitosis become prominent and 
the areas of pseudostratifi cation are observed.

• There is an increase in ciliated and microvillous cells in 
the endometrial glands.

• Endometrial stroma becomes edematous with wide sepa-
ration of the individual cells. The stroma gets infi ltrated 
with numerous cells including macrophages, leukocytes, 
etc.

• In the initial phase, the spiral vessels are uncoiled and 
unbranched. However, soon the growth of the straight ves-
sels occurs so that they start becoming more coiled and 
spiraled.

Ovulation
The events preceding ovulation are as follows: Estrogen pro-
duction peaks (must be greater than 200 pg/ml for more than 
24 hours) and is responsible for triggering the FSH and lutei-
nizing hormone (LH) surge. Rupture of the ovarian follicle 
follows, resulting in ovulation.

The secretory (luteal) phase
This phase is marked by production of progesterone and less 
potent estrogens by the corpus luteum. It extends from day 
15 to day 28 of the typical cycle. The functionalis layer of the 
endometrium increases in thickness and the stroma becomes 
edematous. The glands become tortuous with dilated lumens 
and stored glycogen. If pregnancy occurs, the placenta pro-
duces human chorionic gonadotropin (hCG) to replace pro-
gesterone and the endometrium (and the accompanying preg-
nancy) are maintained.
 If pregnancy does not occur, the estrogen and proges-
terone levels cause negative feedback at the hypothalamus, 
resulting in the fall in the levels of the hormones FSH and 
LH. The spiral arteries become coiled and have decreased 
blood fl ow. At the end of this period, they alternately contract 
and relax, causing disintegration of the functionalis layer and 
eventually menses.

Proliferative phase
The Proliferative phase of the endometrium starts when the 
regeneration of the menstruating endometrium (which had 
been sloughed off) begins. The endometrial features of the 
secretory phase include the following (fi gure 16.3):
• The most characteristic feature of this phase is develop-

ment of subnuclear vacoulation in the glandular epithe-
lial cells. In this, the glycogen fi lled vacuoles develop 

between the nuclei and the basement membrane (by the 
day 17–18). This is the fi rst evidence that ovulation has 
taken place.

• The endometrium measures about 8–10 mm in the 
secretory phase. The secretory phase reaches its peak 
activity by the 22nd day of the cycle after which no growth 
occurs.

• The glands become crenated and tortuous to assume a 
characteristic corkscrew shaped app earance. The cork-
screw pattern of the glands becomes sawtoothed in the 
later part of the secretory phase.

• The stroma of the functional layer becomes edematous 
further.

• The functional layer of the endometrium can be divided 
into two layers:

 – Superfi cial or compact layer
 – Deep spongy layer.
• The spiral vessels become dense and deeply coiled.

 General Physical Examination
General physical examination involves the observation of 
the patient’s general appearance, orientation in time, place 
and person, nutritional status and patient’s demeanor (calm, 
anxious, or aggressive). The following features need to be 
observed at the time of general physical examination:

Vital Signs
Patient’s vitals signs such as temperature, blood pressure, 
pulse, respiratory rate, height and weight needs to be taken.

Height and Weight
Height of the patient (in meters) and her weight (in pounds) 
can be used for calculation of BMI. The classifi cation of the 

Fig. 16.3: Secretory phase endometrium
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woman as underweight, normal weight and obese has been 
described in table 16.1. Calculation of BMI is especially 
important in women who appear underweight or overweight. 
Underweight women may commonly suffer from amenor-
rhea and other menstrual irregularities, whereas overweight 
women are at an increased risk for endometrial cancer.

Anemia, Dehydration
Excessive blood loss may result in the development of 
anemia.

Signs Suggestive of Hyperandrogenemia
Signs suggestive of hyperandrogenemia such as hirsuit-
ism (presence of facial hair), deepening of voice, etc may 
be related to the presence of androgen secreting tumors or 
chronic anovulatory states (polycystic ovarian disease).

Blood Pressure
Blood pressure that is persistently ≥ 140 mm of Hg (systo-
lic) or ≥ 90 mm of Hg (diastolic) is considered as elevated. 
Patients with hypertension are at an increased risk for the 
development of endometrial cancer.

Neck Examination
Local examination of the neck may reveal enlargement of 
thyroid gland or lymph nodes of the neck. Neck examination 
should also involve palpation of cervical and supraclavicular 
lymph nodes.

Lymphadenopathy
Lymphadenopathy could be a sign of advanced metastatic 
disease associated with malignancy. The neck, axilla and 
groins must also be palpated for the presence of enlarged 
lymph nodes.

Thyroid Examination
It is important to examine the thyroid gland because men-
strual abnormalities may be commonly associated with thy-
roid dysfunction. While hypothyroidism is commonly associ-
ated with oligomenorrhea, hyperthyroidism may be responsi-
ble for producing menorrhagia. Various signs and symptoms 

associated with hypothyroidism and hyperthyroidism are 
described in details in chapter 19.

Breasts Examination
Examination of the breasts should be carried out in three 
positions: With patient’s hands on her hips (to accentuate the 
pectoral muscles), with her arms raised and then in supine 
position. Both the breasts must be inspected for symmetry, 
skin or nipple retraction, presence of any obvious growth or 
mass and skin changes such as dimpling, retraction, crust-
ing or peau d’orange appearance. Both the breasts must be 
then palpated bilaterally for the presence of lumps, masses 
and tenderness The nipples are assessed for presence of dis-
charge. Axillary and supraclavicular regions are palpated for 
presence of any lymphadenopathy. The following points need 
to be particularly observed on examination of breast:
• Breast examination may reveal changes indicative of early 

pregnancy. This is especially important in cases, where 
pregnancy is not suspected, for example in young unmar-
ried girls.

• Staging of breast development: This could be important in 
women who have yet not attained sexual maturity.

• In all women and especially those above the age of 30 
years, breasts must be routinely palpated to exclude tumor 
formation.

• Bilateral milk discharge from the nipples may indicate 
galactorrhea due to hyperprolactinemia. Ruling out the 
presence of galactorrhea is especially important in cases 
that are infertile and suffer from oligomenorrhea or 
amenorrhea.

• Unilateral bloody nipple discharge could be associated 
with an intraductal papilloma.

Examination of Back and Spine
Back must be assessed for symmetry, tenderness or masses. 
Flanks must be assessed for pain on percussion as it could be 
indicative of renal disease.

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION

Inspection
The patient must be advised to breathe normally and relax. 
The examiner must stand on the right side of the patient. 
The following points need to be noted on inspection of the 
abdomen:
• Abdominal shape: The clinician must note for abdominal 

shape, whether symmetrical or asymmetrical.

Table 16.1: Classifi cation of weight according to BMI

Weight for height status Body mass index

Very low <16.5
Low 16.5–19.8
Normal 19.8–25.9
High 26.0–29.9
Very high > 30.0
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• Umbilical eversion or inversion: In normal women, 
umbilicus is usually inverted (sunken) even if abdomen 
is distended due to obesity. Umbilical eversion can occur 
as a result of increased intra-abdominal pressure in condi-
tions such as pregnancy, ascites, intra-abdominal tumors, 
etc.

• Abdominal enlargement: The specifi c region of abdomi-
nal distension (ascites, intraabdominal lump) needs to be 
noted. The different abdominal quadrants are shown in 
fi gure 16.4.

• Organomegaly: Very large spleen or liver arising from left 
or right hypochondriac regions respectively can be identi-
fi ed on abdominal inspection. Gross enlargement of the 
liver may produce a bulge in the right upper quadrant; 
whereas gross enlargement of the spleen may be seen as a 
bulge in the left upper quadrant.

• Presence of dilated veins and varicosities: Presence of 
prominent veins over the abdomen are abnormal and may 
be due to inferior cava obstruction or portal hypertension.

• The mobility of abdominal wall with breathing: If the 
abdominal mass moves up and down while breathing, it 
is likely to be intraabdominal in origin. In case of a pelvic 
mass, the movements of the lower abdominal wall may be 
restricted.

• Presence of striae or scar marks over the abdomen: 
Abdominal striae (stripes over the abdomen) may be often 
present in parous women. Presence of striae could be 
indicative of previous pregnancies in the past or recent 
weight loss. Scars over the abdomen may indicate previ-
ous surgical operations and deserve further enquiry.

• Signs of intraperitoneal and retroperitoneal hemorrhage: 
The following signs are indicative of intraperitoneal and 
retroperitoneal hemorrhage:

 – Grey-Turner’s sign: This is the sign which is associ-
ated with discoloration (bruising) at the fl anks.

 – Cullen’s sign: This is the sign which is associated with 
periumbilical bruising.

Palpation
Normal abdomen should be soft and nontender, with no 
masses. It is important that the clinician warms his/her hands 
before palpating the patient’s abdomen. The patient should be 
instructed to fl ex her hips and knees, which helps in relaxing 
the abdominal musculature, thereby making palpation easier. 
If the patient does not relax suffi ciently, the clinician may fi nd 
it diffi cult to elicit relevant fi ndings during the abdominal 
examination. Adequate relaxation can be achieved by making 
the patient comfortable and gaining her confi dence. Asking 
the patient to take slow deep breaths can also help. The cli-
nician must place his/her palm fl at over the patient’s abdo-
men. Palpation must be done gently, while applying pressure 
by fl exing the fi ngers in unison at the metacarpal-phalangeal 
joints. The following points must be noted while palpating 
the abdomen:
• Tone of abdominal muscles: Tone of the abdominal mus-

cles can be assessed upon palpation. When muscle tone 
is increased, there may be resistance to depression of the 
abdominal wall by the palpating hand. This hypertonia is 
commonly accompanied with the presence of tenderness. 
Reduced tone of the abdominal muscles, on the other hand, 
could be associated with divarication of rectus muscles.

• Abdominal tenderness: There must be no tenderness or 
rebound tenderness present on abdominal palpation. 
Rebound tenderness refers to pain upon removal of pres-
sure and may be indicative of localized peritonitis or 
appendicitis. Tenderness must be recorded on a scale of 
1 to 4, where one corresponds to mild and four to most 
severe type of pain.

• Organomegaly: In the absence of any pathology, most 
abdominal organs are not palpable in normal people. 
Palpation of all the abdominal quadrants for presence of 
any mass, fi rmness, irregularity or distension must be per-
formed. The clinician should preferably adopt a systemic 
approach while palpating the abdomen. The clinician 
must start from the right upper quadrant and systemically 
palpate all the quadrants while moving down in a clock-
wise direction. Though a grossly enlarged organ (espe-
cially spleen and liver) can be visualized on inspection 
of the abdomen, organomegaly can be better appreciated 

Fig. 16.4: Abdominal quadrants
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on palpation. The normal edge of liver is sharp, smooth, 
soft and fl exible. The liver can descend for upto 3 cm on 
deep inspiration. In some normal subjects, its edge can be 
palpable just below the right costal margin without being 
enlarged. The normal spleen in a healthy subject is not 
palpable.

• Abdominal mass: If an abdominal mass is felt on abdomi-
nal palpation, the following need to be determined:

 – Location of the mass and its shape, size and texture: 
Location of the mass in relation to the various abdomi-
nal quadrants needs to be determined. Shape of the 
mass (round, oval, irregular, etc) and its size (in cms) 
also needs to be determined. The surface texture of the 
mass, whether smooth, nodular, regular and irregular, 
needs to be determined.

 – Margins of the mass: The clinician must try to locate 
the margins of the mass. In case of the mass arising 
from the uterus, it may not be possible to localize the 
lower margin of the mass. Margins of a malignant 
tumor may be irregular and may not be well defi ned.

 – Consistency of the mass: Consistency of the mass 
whether hard, fi rm, rubbery, soft, fl uctuant, indent-
able, or pulsating needs to be determined. Masses 
like leiomyomas usually have fi rm consistency unless 
they have undergone degeneration. On the other hand, 
ovarian masses may have cystic consistency. In case 
of a malignant ovarian tumor, there may be variegated 
consistency. Furthermore, a malignant mass may be 
associated with indistinct margins, fi xed or restricted 
mobility and presence of ascites. The pregnant uterus 
is soft in consistency and hardens with contractions. A 
full bladder may present as a tense and tender mass in 
the hypogastric region.

 – Mobility of the mass: The mobility of the mass, 
whether free or fi xed to adjacent tissues and its move-
ment in relation to respiration needs to be determined. 
While a benign tumor is freely mobile, the malignant 
tumor may be fi xed or has a restricted mobility.

 – Unilateral or bilateral mass: Tumorous masses arising 
from both the ovaries are more likely to be malignant 
in comparison to the unilateral masses arising from a 
single ovary.

 – Tenderness on palpation: Benign masses like fi broids 
and benign ovarian cysts are usually non tender on 
palpation. Tenderness upon palpation may be associ-
ated with conditions such as ectopic pregnancy, PID, 
twisted ovarian cysts and red degeneration of fi broids. 
In conditions like acute peritonitis, there may be 
guarding, rigidity and rebound tenderness of the lower 
abdomen.

 – Differentiating between the intraabdominal masses 
from those arising from abdominal wall: Masses aris-
ing from the abdominal wall can be distinguished 
from those inside the abdomen by asking the patient 
to tighten her abdominal wall muscles. The patient can 
tighten her abdominal wall muscles by lifting her head 
off the pillow and looking at her toes. When the patient 
tightens her abdominal wall muscles, the masses aris-
ing from the abdominal wall will remain palpable, 
while the intra-abdominal masses would no longer be 
palpable.

Percussion
For percussion, the fi ngers of the clinician’s left hand are 
spread slightly. He/she then places the palmar surface of the 
middle phalanx of the middle fi nger fl at over the area, he/she 
wishes to percuss. The distal two phalanges of the middle 
fi nger of the clinician’s right hand must be then fl exed and 
its tip used to strike perpendicularly the middle phalanx of 
the middle fi nger of the left hand (already placed in an area 
wished to be percussed) (fi gure 16.5). The striking fi nger must 
be withdrawn as soon as the stroke is delivered. Delivery of 
the stroke is through fl exion of the wrist and the fi nger at the 
metacarpo-phalangeal joint and not through any actions in the 
elbow or shoulder.
 The percussion sound note is tympanitic when the site is 
over an area of airfi lled bowel, whereas it is dull in presence 
of fl uid. Shifting dullness on percussion can be used to deter-
mine whether the abdominal distension is due to the presence 
of fl uid (ascites) or an intraabdominal tumor.
 Percussion of the abdomen is valuable in the diagnosis 
of tumor and in distinguishing it from ascites and in deciding 

Fig. 16.5: Technique of percussion
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whether it is intraperitoneal or retroperitoneal. Most intraperi-
toneal tumors arising from the pelvic organs are dull to per-
cussion, whereas a retroperitoneal tumor usually has one or 
more loops of bowel adherent to it in front, which may give 
a tympanitic note on percussion. Percussion also helps in dif-
ferentiating between a large ovarian cyst and ascites. In case 
of an ovarian cyst, the tumor is dull on percussion, where as 
both the fl anks are tympanitic due to the presence of intes-
tines. In case of ascites, on the other hand, the abdomen is 
tympanitic in the midline due to the presence of intestines, 
whereas both the fl anks are dull on percussion (fi gure 16.6). 
The technique of percussion also helps in the detection of the 
following:
 Liver dullness: Measurement of liver dullness.
 Presence of ascites: Ascites is commonly associated with 
malignant tumors. However all malignant tumors may not be 
associated with ascites, because only epithelial ovarian malig-
nancies produce ascites. Some benign conditions which may 
also be associated with ascites include tubercular peritonitis 
and Pseudo-meig’s syndrome. Presence of ascites is basi-
cally detected by two tests: Fluid thrill and shifting dullness. 
Dullness in the fl anks upon percussion and shifting dullness 
indicates the presence of free fl uid in the peritoneal cavity.

Shifting dullness
Presence of dullness in both fl anks when the patient is supine 
and dullness only in the dependent fl ank when the patient is 
on her side indicates the presence of ascites. The ability to 
demonstrate shifting dullness increases with the volume of 

ascitic fl uid. Shifting dullness may be absent if the volume of 
ascitic fl uid is only small. This test comprises of the follow-
ing steps:
• The patient is laid supine and the clinician starts percuss-

ing from the midline of the abdomen towards one of the 
fl anks. The level at which the percussion note changes 
from tympanitic to dull is noted and then the patient 
instructed to turn to the side opposite to the one where the 
percussion is being done. In normal individuals (without 
presence of any intra-abdominal mass), gas-fi lled bow-
els fl oat on top of the ascitic fl uid when the patient is in 
supine position, whereas fl uid gravitates in the fl anks. This 
is responsible for producing tympanitic note in the midline 
of abdomen and a dull note in the fl anks.

• The patient is then turned to her side and allowed time 
so that the fl uid gravitates to the side of dependent fl ank. 
Now the clinician performs the percussion once again. 
The dependent fl ank where the fl uid had gravitated would 
sound dull to percussion, while the nondependent fl ank 
would be tympanitic.

• The patient is then turned to the other side and the above 
mentioned step is again repeated.

Fluid thrill
Another test for ascites is the demonstration of fl uid thrill. 
The test comprises of the following steps (fi gure 16.7):
• The patient is laid supine and the clinician places one hand 

fl at against his fl ank on one side.
• An assistant (e.g., a nurse) or the patient herself is asked 

to place the ulnar aspect of her hand fi rmly in the midline 
of the abdomen.

Dullness is indicated by shaded areas, whereas resonance is shown 
in white.

Fig. 16.6: Shifting dullness. (A) Shows presence of an ovarian or 
uterine tumor, whereas (B) Shows ascites

Fig. 16.7: Fluid thrill

A B
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• Without crossing arms, the gynecologist taps the oppo-
site fl ank of the abdomen with his/her other hand. In 
case the ascitic fl uid is present, the impulse generated by 
the tap will be transmitted to the clinician’s other hand 
on the fl ank. The hand on the abdomen helps in prevent-
ing the transmission of the impulse over the abdominal 
wall. Fluid thrill is demonstrable only if a large volume 
of ascitic fl uid is present. Absence of shifting dullness or 
fl uid thrill or both does not rule out the presence of a small 
volume ascites.

Auscultation
Auscultation does not form an important part of abdominal 
examination. The purpose of auscultation of the abdomen 
is mainly to listen for bowel sounds produced by peristaltic 
activities and vascular sounds. Presence of bowel sound in the 
abdomen of the patient who had undergone surgery is indica-
tive of recovering bowel activity in the postoperative period.

CARDIOVASCULAR SYSTEM EXAMINATION

Routine examination of cardiovascular system involves pal-
pation of cardiac impulse and auscultation of the heart at 
the apex for presence of any sounds, murmurs, clicks, etc. 
Detailed examination of the cardiovascular system is required 
in cases of past history of cardiovascular disease or com-
plaints suggestive of a possible cardiovascular pathology 
while taking history.

EXAMINATION OF THE PULMONARY SYSTEM

Examination of the pulmonary system may be required to 
detect the presence of wheezes, rales, ronchi and bronchial 
breath sounds.

PELVIC EXAMINATION

Pelvic examination forms an important aspect of the gyneco-
logical check-up of a woman. The anatomy of female exter-
nal and internal genitalia is shown in fi gures 16.8A and B 
respectively.
 If the patient is virginal, the opening of the hymen may 
be wide enough to allow only one fi nger or narrow speculum 
examination. As far as possible a per vaginal examination 
must be avoided in virginal women. The prerequisites before 
performing a pelvic examination are described below:
• The patient must be asked to empty her bladder before 

lying down on the table for the examination.
• Gloves and instruments, if not disposable, should be steri-

lized by autoclaving before reuse.

Fig. 16.8A: Normal anatomy of female external genitalia

Fig. 16.8B: Normal anatomy of female internal genitalia

• Since this is an intimate examination, it requires patient’s 
full cooperation. The patient must be described the proce-
dure of pelvic examination and her informed consent be 
taken before proceeding with the examination.

• The clinician must wear nonsterile gloves on both hands 
before starting with the examination.

• Both male and female examiners should be chaperoned by 
a female assistant.

Positioning the Patient for Pelvic Examination

Full dorsal position

The full dorsal position with the knees fl exed is the most 
commonly employed position used for gynecological exami-
nation in clinical practice. This position allows adequate per 
speculum and vaginal examination. This position also enables 
the clinician to inspect the vagina and cervix for taking vagi-
nal swabs and cervical smears. However, this examination 
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does not allow adequate exposure of the lateral vaginal walls. 
The examiner stands to the right of the patient. The patient 
can be made to relax by partly covering her knees and thighs 
with a sheet.

Lithotomy position
This position involves the use of stirrups to hold the fl exed 
lower limbs and involves the movement of the patient to the 
edge of table. This position may be uncomfortable and awk-
ward for the patient.
 Though this position is not commonly used for clinical 
examination, it is often used at the time of vaginal surgeries 
and for examination of the patient under anesthesia.

The Steps of the Pelvic Examination
Pelvic examination comprises of the following: Examination 
of the external genitalia, a per speculum examination, biman-
ual vaginal examination and a per rectal examination (if 
required). These would be described in details below:

Examination of the external genitalia
The gynecologist examines the external genitalia for the 
presence of any obvious lesions or signs of infl ammation. 
Examination of external genitalia reveals areas of discolora-
tion, ulceration and redness. Ulcerative areas could be indica-
tive of herpetic infection, vulvar carcinoma, syphilis, etc. 
Vulvar mass at 5’O clock or 7’O clock position may suggest 
a bartholin gland cyst.

Per speculum examination
Speculum examination of the vagina and cervix involves 
inspection of external genitalia, vagina and cervix. Per specu-
lum examination may reveal normal vaginal wall rugosities 
or smoothness of vaginal epithelium, which could be sugges-
tive of atrophic vaginitis. Presence of masses, vesicles or any 
other lesions can also be assessed on per speculum examina-
tion. This examination should ideally precede the bimanual 
examination. This is primarily because the vaginal discharge 
can be seen and removed for examination before it gets con-
taminated with the lubricant used for vaginal examination; 
Moreover, the cellular debris from the cervix and uterus 
remains undisturbed and can be obtained for cytological 
studies at the time of per speculum examination. Also, many 
superfi cial vaginal lesions may start bleeding following the 
vaginal examination and may not allow an optimal per specu-
lum examination. The types of speculum which can be used 
are described below:
 Examination using Sim’s speculum: Cervical examina-
tion can also be performed using a Sim’s vaginal speculum 

(figure 16.9) and an anterior vaginal wall retractor. This 
speculum allows the assessment of vaginal walls and evalu-
ation of presence of uterine prolapse such as cystocele, or 
rectocele. However cervical inspection using Sim’s speculum 
is associated with two main disadvantages: The gynecologist 
needs to bring the patient to the edge of the table. Also help of 
an assistant may be required while conducting a per speculum 
examination using a Sim’s speculum.
 Examination using Cusko speculum: A self-retaining, 
bivalve speculum such as Cusko’s speculum (fi gure 16.10A) 
serves as an ideal equipment for vaginal examination. This 
speculum allows appropriate vaginal exposure so as to ensure 
adequate vaginal inspection (fi gure 16.10B). Presence of cer-
vical lesions (ectropion, polyps, cervical erosions, etc) can 
be visualized. Cervical inspection using this speculum also 
permits the gynecologist to take pap’s smear at the time of per 
speculum examination.

Fig. 16.9: Sim’s speculum

Fig. 16.10A: Cusko’s speculum
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Procedure of insertion of Cusko’s speculum:
• The gynecologist must firstly warm and lubricate the 

speculum by holding it under running tap water.
• The vaginal introitus must be exposed by spreading the 

labia from below using the index and middle fi ngers of the 
left hand.

• The Cusko’s bivalve speculum must then be inserted at an 
angle of 45°, pointing slightly downward. Contact with 
any anterior structures must be avoided.

• Once past the introitus, the speculum must be rotated to a 
horizontal position and insertion continued until its handle 
is almost fl ush with the perineum.

• The blades of the speculum are opened up for a distance 
of approximately 2 to 3 cm using the thumb lever in such 
a way that the cervix “falls” in between the blades.

• The speculum can be secured in its position by using the 
thumb nut in case of a metal speculum. The speculum 
must not be moved while it is in a locked position.

• The cervical and vaginal walls must be observed for the 
presence of lesions or discharge. Specimens for culture 
and cytology must also be obtained.

• While removing the speculum, the speculum must be 
withdrawn slightly to clear the cervix. As the cervix 
gets cleared off, the speculum must be loosened and its 
blades allowed to fall together. The speculum must then 
be rotated to an angle of 45 degrees and continued to be 
withdrawn.

Bimanual vaginal examination
Following the per speculum examination, a bimanual vagi-
nal examination must be performed. First one and then 

two fi ngers are inserted into the vaginal introitus following 
which a bimanual vaginal examination is done (fi gure 16.11). 
Bimanual vaginal examination is usually more informative 
than per speculum examination and can be performed in most 
women.
Procedure:
• A water-based, soluble, non greasy lubricant must prefer-

ably be used (fi gure 16.12A). A water soluble jelly is the 
best and if that is not available, cetrimide solution must be 
used.

• The labia are separated with the thumb and index fi nger of 
left hand.

• Following this, the two fi ngers of right hand, fi rst one 
fi nger and then the second fi nger are inserted into the 

Fig. 16.10B: Per speculum examination using a Cusko’s speculum Fig. 16.11: Bimanual vaginal examination

Fig. 16.12A: Use of a water-based, soluble, non-greasy lubricant 
before starting bimanual examination
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vagina only when the patient relaxes the muscles around 
the vagina and when it is clear that a two-fi nger examina-
tion would be possible without causing any pain (fi gure 
16.12B).

• Cervical shape, size, position, mobility, consistency and 
tenderness caused by pressure or movement needs to be 
assessed. The position and direction of the cervix are the 
guides to the position of the body of the uterus. If the cer-
vix is pointing in the downwards and backwards direction, 
the anterior lip of the cervix would be encountered fi rst 
on the vaginal examination. This indicates the anteverted 
position of the uterus. On the other hand, if the cervix is 
pointing in the upwards and forward direction, the poste-
rior lip of cervix would be encountered fi rst on the vaginal 
examination. This indicates the retroverted position of the 
uterus.

A nonpregnant healthy cervix is usually fi rm in consistency. 
The cervix tends to soften during pregnancy. Under normal 
circumstances the movement of cervix in any direction must 
not be painful. However, pain upon moving the cervix (also 
known as cervical motion tenderness) is a common symp-
tom of pelvic infl ammatory disease (salpingo-oophoritis) and 
ectopic pregnancy.
• In clinical scenario, the vaginal examination is immedi-

ately followed by a bimanual examination (fi gure 16.12C) 
without removing fingers from the vaginal introitus. 
While the fi ngers of the examiner’s right hand are still 
inside the vaginal introitus the palm of his/her left hand is 
placed over the abdomen. The success of bimanual exami-
nation primarily depends on the ability of the examiner 
to use the abdominal hand more often than the vaginal 
fi ngers.

• To feel the uterus, the vaginal fi ngers should move the 
cervix as far backwards as possible to rotate the fundus 
downwards and forwards. The abdominal hand is then 
placed just below the umbilicus and gradually moved 
lower until the fundus is caught and pressed against the 
fi ngers in the anterior fornix.

• The following points are noted on bimanual examination: 
Size of the uterus; its position, (anteverted or retroverted); 
mobility, (restricted mobility or fi xed uterus). If there is a 
mass felt, its relation to the uterus is noted, like whether 
the mass is felt separate to the uterus or is continuous with 
it. When the mass is felt separate from the uterus, the ori-
gin of the mass is most likely from the adnexa or broad 
ligament. However, if the mass is continuous with the 
uterus, it probably arises from the uterus, like a fi broid.

 Size of the uterus: Bulky uterus corresponds to six-weeks 
pregnant size and is slightly larger than the normal. When the 
uterus appears to be fi lling all the fornices, it corresponds to 
12 weeks size. The in-between size could be between 8–10 
weeks.
 Both the adnexa must then be palpated between the vagi-
nal fi ngers in the lateral vaginal fornices and the abdominal 
hand to look for presence of any mass or abnormality.

The rectal exam
Combined rectal and vaginal examination is done when 
required. Similar to the bimanual exam, the examiner inserts 
a lubricated, gloved fi nger into the rectum to feel for tender-
ness and masses. Per rectum examination will reveal masses 
in the posterior pelvis. Presence of nodularity in the Pouch of 
Douglas and tenderness of uterosacral ligaments are signs of 
endometriosis. Some practitioners include rectal examination 
as part of the routine exam, while others do this procedure 
only in specifi c cases.

Fig. 16.12B: Two fi nger vaginal examination

Fig. 16.12C: Bimanual vaginal examination
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 Management
Management of a patient presenting with gynecological com-
plaints is summarized in fl ow chart 16.1. The aims of man-
agement are the following:
• Making and confi rming the patient’s diagnosis.
• Assessing the severity or stage of the disease.
• Rendering treatment based on the stage of the disease.
• Following up the patient’s response to treatment.

 Investigations

Ultrasound Examination

Introduction

It has been over 35 years since ultrasound was fi rst used 
on pregnant women. Nowadays, besides obstetric indica-
tions, ultrasound is commonly being used for gynecological 
patients. Ever since its introduction in the late 1950’s, ultra-
sonography has presently become a very useful diagnostic 
tool in both obstetrics and gynecology. Ultrasound examina-
tion has presently been considered to be a safe, noninvasive, 
accurate and cost-effective investigation for evaluation of 
gynecological pathology. Ultrasound waves which are very 
high frequency sound waves ranging between frequencies of 
2.5 to 7.0 megahertz are generally used for this purpose.

Principle of Ultrasound
This is a procedure which uses high frequency sound waves 
to view internal organs. Ultrasound imaging uses the princi-
ples of sonar developed for ships at sea, or radar detection 
for speedy cars. The ultrasound probe has piezoelectric crys-
tals in it, which convert the electric current into sound waves. 
These sound waves pass through the mother’s abdomen as 
the clinician moves the transabdominal transducers over the 
mother’s abdomen after application of water soluble gel, 
which acts as a coupling agent. As these sound waves pass 
through the internal structures and hit various body’s struc-
tures, they get refl ected back which can be used to identify 
distance between body parts and their size and shape (fi gure 
16.13). When the sound waves hit a high density structure 
like bone, they are refl ected back in form of high velocity 
waves, giving a white appearance on the screen. However, 
when these sound waves hit a less dense structure, refl ected 
waves are of a lower velocity. These waves give a black 
appearance on the screen. These refl ected waves are picked 
up by the piezoelectric crystals inside the transducer and get 
converted into electric signals which are then displayed on 
the screen. Repetitive arrays of ultrasound beams from the 

Flow chart 16.1: Management of the patient presenting with 
gynecological complaints

transducer scan the pelvic structures in thin slices and are 
refl ected back onto the same transducer. The information 
obtained from different refl ections is recomposed back into a 
picture on the monitor screen.

Uses of ultrasound examination in 
gynecological diseases

Ever since ultrasonography has been discovered it has been 
playing an immense role as a diagnostic tool in medical 
sciences. Field of obstetrics and gynecology is no excep-
tion to it. Ultrasound, both transabdominal and transvaginal 
are widely used in the clinical practice. TVS alone and also 
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when supplemented with TAS could detect many clinically 
missed cases of pelvic masses or suspected pelvic pathol-
ogy on provisional diagnosis made clinically. TVS acts as 
an effective complementary diagnostic aid in evaluation of 
many gynecologic conditions such as leiomyomas, abnor-
mal uterine bleeding, leiomyomas, endometriosis, ovarian 
cysts, malignancies, ectopic pregnancy and tubo-ovarian 
masses. The effectiveness and accuracy of TVS is high and 
it increases further when TVS is supplemented with TAS. 
Hence TVS should be used as a diagnostic tool for any pelvic 
mass or suspected pelvic pathology prior to laparoscopy or 
laparotomy. Its diagnostic capabilities may reduce the need 
for other invasive procedures and aid in the clinical decision 
making. This being a noninvasive and an OPD procedure has 
resulted in the high amount of patient compliance. Also the 
cost incurred in lab investigations and hospital stay for lapar-
oscopy or laparotomy can be avoided and individual organs 
and fi ne structures seen better transvaginally. However the 
regional survey offered by the transabdominal full bladder 
approach remains necessary to provide anatomic orientation, 
particularly when the patient has not been studied previously. 
In some patients TAS is required especially when the mass 
has extended beyond the true pelvis or has dimensions greater 
than 10 cm. However, there is no doubt about the fact that 
ultrasonography, especially TVS seems to be an important 
armamentarium and adjunct to the clinical acumen in day-
to-day gynecological practice specially in the tertiary center.

Types of ultrasound
Ultrasound for the purpose of diagnosis of gynecological 
pathology is primarily done by two ways: Transvaginal and 
transabdominal ultrasound. Recently Doppler ultrasound is 
also increasingly being used.

Transvaginal ultrasound (fi gure 16.14A)
While doing a TVS examination, a specially designed 
transducer (fi gure 16.14B), covered with a well lubricated 
condom is placed inside the vagina, after having the women 
empty her bladder. The transducer is then moved around 
the vagina and pressed up on either sides of the cervix, to 
allow visualization inside the uterus and pelvis. Transvaginal 
ultrasound is most useful in the fi rst trimester and is of great 
help in fat women and in those with retroverted uterus, in 
whom transabdominal ultrasound may not be able to visualize 
pelvic details clearly.
 Tranvaginal examination provides images with much 
better resolution as compared to transabdominal examination.

Advantages of TVS
The use of a vaginal probe at the time of ultrasound examina-
tion offers the following advantages:
• Due to close proximity of the transducer to the pelvic 

organs, the examiner gets a detailed visualization of the 
structures as small as 1 mm. The closer proximity of the 
transducer does not result in an increased exposure or risk.

• One can use palpation to detect tenderness or presence of 
adhesions.

Fig. 16.13: Principle of ultrasound

Fig. 16.14B: Transvaginal ultrasound probe

Fig. 16.14A: Technique of transvaginal ultrasonography
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• TVS is an excellent modality for assessment of endome-
trial thickness and echogenicity and characterization of 
the ovarian tissues.

• High frequency beam used with TVS gives a far superior 
resolution and a better fi eld image.

• There is much less beam scattering, as the beam does 
not have to travel through the abdominal wall. Therefore 
this method gives optimal information even in the obese 
patients.

• TVS avoids interference from the interposed bowel loops 
as in the case of abdominal scanning.

• TVS is a totally noninvasive, nontraumatic and nontoxic 
procedure. At the present time, there is no information 
regarding the infl uence of transvaginal ultrasound on the 
embryo, fetus, neonate or on child’s development. Till 
date there have been no reports of any damage due to 
transvaginally guided procedures, or after scanning the 
patients.

• Since the transvaginal procedure does not require full 
bladder, it can be performed immediately especially dur-
ing emergencies.

• It spares the patient the inconvenience of the full bladder. 
Therefore, it affords good patient acceptance without the 
discomfort of a full bladder.

• The physician can incorporate the procedure into the over-
all examination while the patient is still in the lithotomy 
position at the time of the bimanual examination.

Disadvantages of TVS
Some of the following disadvantages can be associated with 
the use of TVS:
• There is a limited fi eld of view due to limited depth of 

sound penetration, caused by a higher frequency trans-
ducer. Therefore fi ndings larger than 7 cm to 10 cm or 
those outside the true pelvis are diffi cult to scan with the 
vaginal probe.

• Considerable experience is required both to obtain a satis-
factory image and to interpret them.

• Uterine length, which is a routine measurement by TAS, is 
diffi cult to be measured by TVS.

• TVS cannot be done in cases of vaginal stenosis or intact 
hymen.

• There is an inability to image the highly placed ovaries.
• Large probe caliber renders the examination diffi cult for 

some elderly post-menopausal women. In elderly patients 
the vagina has less elasticity, and this limits the maneuver-
ability of the probe.

Transabdominal sonography (fi gure 16.15A)
Unlike the TVS examination which is performed after 
having the patient empty her bladder, TAS gives a clearer 

Fig. 16.15A:  Technique of doing transabdominal ultrasonography

Fig. 16.15B:  Transabdominal ultrasound probe

visualization of pelvic details when the patient’s bladder is 
full. Therefore, the patient should be advised to drink plenty 
of fl uids before examination so as to have a full bladder. 
This allows the uterus to be lifted out of the pelvis during 
examination for obtaining better image. After application of 
a lubricant over the patient’s abdomen, the transducer (fi gure 
16.15B) is then placed in contact with the patient’s abdomen 
and moved around over the patient’s abdomen in order to vis-
ualize the uterine cavity, endometrium and adnexa.
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The normal endometrium as visualized by TVS 
(fi gures 16.16A to E)
During menses (day 1–4): In the menstrual phase, the 
endometrium appears as a thin, broken, central interface, 
measuring approximately 2–3 mm in thickness. Blood and 
tissue in the endometrial cavity produces a central anechoic 
area. During the fi rst day or so of menstruation, the endome-
trial complex consists of a thick hyperechoic density sur-
rounding the anechoic menstrual debris with the presence of 
posterior enhancement. With the progression of menstruation, 
the hypoechoic central echo representing blood, tissue and 
thickened hyperecoic endometrium will disappear.
 The early proliferative phase endometrium (day 5–9): 
In the proliferative phase, there is presence of a well defi ned 
“three line sign”. The “three line sign” is formed by the 
central hyerechoic refl ection representing the endometrial 
cavity and the additional hyperchoic refl ections represent-
ing the thin developing layer of the endometrium. The outer 

Fig. 16.16A: Normal TVS scan of the uterus
Fig. 16.16D: Normal ovary as visualized on the 

transabdominal scan

Fig. 16.16B: Normal TVS scan of the ovary

Fig. 16.16C: Normal uterus as visualized on 
transabdominal scan

Fig. 16.16E: Normal three-line view of the uterine endometrium 
as visualized on transvaginal sonography
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lines represent the interface between endometrium and myo-
metrium. There is a hypoechogenic functional layer. The gen-
eral hypoechogenic character of the functional layer of the 
proliferative endometrium is related to the simple confi gu-
ration of the glands and blood vessels. There is minimal or 
absent posterior acoustic enhancement.
 Late proliferative phase (day 10–14): Periovulatory 
endometrium has a thickness between 6–8 mm and is mod-
erately echogenic. There is a continued thickening of the 
endometrial echo complex during this phase. The halo is still 
present, the three line sign is also present, but the outer lines 
may begin to thicken. The total endometrial thickness may 
increase up to 10 mm or greater.
 During the luteal phase: In the immediate pre and posto-
vulatory period (two days postovulation), an additional inner 
hyperechogenicity of variable thickness, which corresponds 
to a relatively high fl uid content of these inner functional 
layers, could be seen with TVS. A small amount of fl uid (1–2 
ml) can be seen in some individuals within the lumen of the 
endometrium resulting in the halo sign. Since linear meas-
urement of endometrial thickness really represents two layers 
of endometrium i.e. the anterior and posterior wall, some 
researchers have suggested that such measurements must be 
divided by two. The total double layer thickness in the luteal 
phase ranges from 4 to 12 mm with an average of 7.5 mm. 
The luteal phase endometrium tends to be hyperechoic and 
maximum in thickness. There is presence of posterior acous-
tic enhancement and three line sign is also absent.

CT Examination
CT examination is usually not performed during pregnancy 
due to the risk of radiations. It may be however useful in 
gynecological cases diagnosed with abdominal or pelvic 
masses. CT examination may also help in delineating the 
enlarged lymph nodes and other retroperitoneal patholo-
gies. CT examination is usually indicated in presence of 
malignancy.

MRI Examination
Though MRI examination does not expose the patient to 
ionizing radiations, its high cost prevents its routine use in 
obstetric and gynecology practice. MRI examination helps in 
identifi cation of soft tissue planes and diagnosis of adenom-
yosis, müllerian defects such as vaginal agenesis and uterine 
didelphys, ureteral stones and urethral obstruction.

Hysterosalpingography (HSG)
Hysterosalpingography is a radiological procedure which 
involves injection of a radioopaque material into the uterine 
cavity through the cervical canal, followed by fl uroscopy 

with image intensifi cation in order to investigate the shape of 
the uterine cavity and the shape and patency of the fallopian 
tubes. HSG helps in detection of intrauterine abnormalities 
such as submucous fi broids, intrauterine adhesions and in 
checking the patency of the fallopian tubes (tubal obstruction, 
hydrosalpinx, pyosalpinx, etc). The detailed procedure of 
hysterosalpingography has been described in chapter 26.

Pap Smear (Papanicolaou Test)
Pap smear has been described in detail in chapter 21.

 Treatment/Gynecological Management
Gynecological diagnosis is made after careful analysis of the 
positive fi ndings related to the history and clinical examina-
tion. Based on the results of various investigations, the cli-
nician should form the list of likely differential diagnosis in 
his/her mind. The correct diagnosis can be confi rmed on the 
basis of fi ndings of the various investigations. After ascer-
taining the diagnosis, the next step is to establish the severity 
of the disease. In case of malignancy, the cancer staging must 
be done. Treatment is decided based on the disease diagnosis 
and its severity. This is especially important in case of the 
malignancy where treatment would change depending on the 
stage of malignancy. The duty of the gynecologist does not 
end once the treatment has been dispensed; the duty of the 
clinician is also to assess the patient’s response to the treat-
ment by calling her for the follow up visits. Before the patient 
leaves the clinic, the future plans regarding management must 
be discussed with the patient. Patient information brochures 
and handouts must be provided to the patient. The patient 
should also be advised about the next follow up visit. The 
treatment options for various gynecological complaints such 
as abnormal bleeding patterns, pelvic organ prolapse, pelvic 
pain, infertility, etc. would be discussed in details in the suc-
cessive chapters of this book.

 Important Questions and Answers
Q.1. What would be the next line of management in the 
above mentioned case study?

Ans. Since the patient does not give any history of any gyne-
cological problem and the clinical examination is essentially 
within normal limits, there is no requirement for any gyneco-
logical intervention. However, a routine pap smear and mam-
mography are indicated in this patient because the patient is 
more than 40 years of age. The detailed description about pap 
smear examination has been given in chapter 21. The routine 
mammography has been recommended by the United States 
Preventive Services Task at an interval of every 1–2 years for 
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women aged 40 and older up to the age of 50 years. On the 
other hand, according to the NHS Breast Screening Program, 
free breast screening is done every three years for all women 
in the UK aged 50 until the age of 70 years. The recommen-
dations for annual Pap smear examination are described in 
chapter 21.
Q.2. In case the vagina on per speculum examination 
revealed thin friable vaginal mucosa with loss of rugosities, 
what would be the next line of management in this case?
Ans. The above mentioned symptoms are indicative of 
atrophic vaginitis, which may be commonly encountered in 
menopausal women. The symptoms of atrophic vaginitis can 
be prevented by using hormone replacement therapy. The 
best option in such patients is to use topical estrogens, for 
example estrogen cream (e.g. evalon) to be applied over the 
vaginal mucosa for a few months until the symptoms subside.
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 Case Study
A 55-year-old nulliparous woman, married since last 20 
years, presented to the gynecological emergency with a 
severe episode of bleeding following a period of amenorrhea 
since past 7 months. The patient does not give any positive 
family history of cancer. She gives a history of undergoing 
treatment in the past which she was supposed to take on the 
fi rst fi ve days of the cycle. According to the patient, this was 
for treatment of her infertility. She also had been prescribed 
treatment for her excessive facial hair and advised to reduce 
her weight. However, she took no heed of the advice. She was 
unable to conceive despite of taking treatment. At the time of 
general physical examination her BMI was 27 (obese range) 
and blood pressure was 150/90 mm of Hg.

 Introduction
It can been seen that the above mentioned case study has 
been formulated to simulate the situation of a patient present-
ing with abnormal uterine bleeding (AUB). Abnormal uter-
ine bleeding can be defi ned as any deviation in the normal 
frequency, duration or amount of menstrual blood loss in a 
woman belonging to the reproductive age group. It also 
includes any bleeding from the uterus other than the normal 
menstrual blood loss. The parameters for normal menstrual 
blood loss are shown in table 17.1.
 Abnormal uterine bleeding in young girls, who have not 
yet attained menarche is usually due to sexual abuse and 
cancer. It is important to rule out pregnancy and its related 
complications in women of childbearing age. AUB can also 
occur after menopause. In these cases, unpredictable bleeding 

Abnormal Uterine 
Bleeding due to 

Endometrial Cancer
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may occur 12 months or more after the cessation of periods. 
Of all the postmenopausal women presenting with abnormal 
uterine bleeding, 5% to 10% percent may have endometrial 
carcinoma. Other potential causes of bleeding include cervi-
cal cancer, cervicitis, atrophic vaginitis, endometrial atrophy, 
submucous fi broids, endometrial hyperplasia and endome-
trial polyps. The most important thing that a clinician must 
remember is that AUB could be a sign of a serious underlying 
health problem such as endometrial malignancy.
 Some terms used to describe AUB are listed in table 
17.2. Out of these, menorrhagia resulting due to fi broids 
is described in chapter 20. Dysfunctional uterine bleed-
ing (DUB) can be defi ned as a type of AUB in absence of 
any pelvic organ disease or a systemic disorder. DUB forms 
nearly 60% cases of AUB. DUB would be discussed in details 
in chapter 19.
 As previously mentioned, the prime responsibility of 
the gynecologist is to rule out the presence of endome-
trial malignancy in case of AUB, especially in women of 

Table 17.1: Parameters for normal and abnormal menstrual
blood loss

 Normal Abnormal

Duration 4–6 days Less than 2 or more than 7 days
Volume 30 ml Less than 30 ml or >80 ml
Interval 24–35 days Less than 21 days or more than 35 days

Table 17.2: Terms used for describing AUB

Term  Defi nition

Menorrhagia Prolonged or excessive menstrual blood 
loss (>80 ml) at regular intervals

Polymenorrhea Regular bleeding at intervals of less than 
21 days

Oligomenorrhea Infrequent menstruation at intervals greater 
than every 35 days

Amenorrhea No uterine bleeding for at least 6 months
Intermenstrual Episodes of uterine bleeding of varying
bleeding (spotting) amounts occurring between the regular 

menstrual periods
Menometrorrhagia Combination of both menorrhagia and 

metrorrhagia, associated with prolonged 
or excessive bleeding (> 80 ml) at irregular 
intervals.

Metrorrhagia Irregular, frequent uterine bleeding of 
varying amounts, but not excessive, at
irregular intervals.

Hypomenorrhea  Scanty menstruation
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perimenopausal and menopausal age groups. Most cases of 
endometrial cancer are histologically of adenomatous type. 
The endometrial cancers can be of different grades (grade I, 
II and III) based on the degree of cellular differentiation, ana-
plasia and glandular architecture, with higher grade of tumor 
associated with a worse prognosis. There appear to be two 
distinct pathogenetic types of endometrial cancer. The fi rst 
type is seen in younger perimenopausal women. This cancer 
occurs in the background of estrogen stimulation and endome-
trial hyperplasia. These tumors are well-differentiated and are 
associated with a better prognosis in comparison to the other 
type. On the other hand, the other pathogenetic variety occurs 
in postmenopausal women with atrophic endometrium. These 
cancers are often poorly differentiated and associated with a 
worse prognosis.

 History
Detailed history for assessing the nature of blood loss needs 
to be taken from the patient. Some of these questions are 
described below.

Nature of Bleeding
The clinician needs to ask questions to determine the pat-
tern of bleeding: Amount of bleeding; the time of bleeding 
(the days in the menstrual cycle during which the bleeding 
occurs); intermenstrual intervals (between the episodes of 
bleeding) and cycle regularity (whether the bleeding pattern 
is regular or irregular).

Amount of bleeding
Initially the clinician needs to establish whether the woman is 
having heavy, light or moderate amount of blood loss.
 Estimating the quantity of blood loss is a very subjective 
issue when considering vaginal bleeding. Accurate assess-
ment of the menstrual blood loss may not be possible and best 
estimates of menstrual blood loss are the only source clini-
cians have to consider commonly. Some questions which the 
obstetrician can ask in order to assess the amount of blood 
loss are as follows:
• Total number or pads or tampons used by the patient dur-

ing the heaviest days of her bleeding. This can give a 
rough estimation of the amount of bleeding, though the 
number of pads used for the same amount of bleeding may 
vary from woman to woman depending on their hygienic 
preferences.

• How frequently does she require changing her pads during 
the day?

• Does she has to use double protection? (e.g. simultaneous 
use of a tampon and pad or use of double pad. For the 

purpose of calculating the amount of blood loss, it can be 
assumed that an average tampon holds 5 ml and the aver-
age pad holds 5–15 ml of blood).

• Does she have to get up in the night to change her 
protection?

• Is there any history of passage of blood clots?
 Normally, the blood lost from the vessels in the endome-

trial lining forms small clots and this helps in reducing the 
blood fl ow. Under normal circumstances, these blood clots 
are broken down by fi brinolysins, present in the endome-
trial cavity and the menstrual blood loss is in form of a 
fl uid. However in case of very heavy bleeding, the blood 
is extruded too quickly for it to clot within the uterus. In 
this situation, the blood clots in the vagina and the men-
strual fl ow includes blood clots.

• Does she stain her bedding or clothes despite wearing 
tampons and pads?

• Does she ever experience “fl ooding” or sudden rushing 
out of a large quantity of blood?

• Does she have to stay at home or take time off work during 
the episode of bleeding?

• How long do her periods last?
• Is the amount of bleeding so much as to interfere with the 

patient’s life style?
• Is there constant pain in the lower abdomen during men-

strual periods?
• Are the menstrual periods irregular?
• Does she, experience tiredness, fatigue or shortness of 

breath (symptoms of anemia).
• The type of sanitary protection being used by the patient 

is also important since the patient may be required to less 
frequently change the newer absorbent pads in compari-
son to the home made cloth based sanitary protection.

Duration of bleeding
Bleeding occurring for more than seven days at a stretch can 
be considered as prolonged.

Pattern of bleeding
Sudden change in the bleeding pattern, for example, the 
excessive bleeding at regular intervals which suddenly 
becomes irregular must be regarded with caution. In these 
cases, investigations must be undertaken to discover the exact 
pathology.

Smell
Presence of a foul smelling vaginal discharge points towards 
the presence of infection or a necrotic malignant growth. 
Malignant growths often undergo necrosis in the areas of 
reduced blood supply.
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Relation of bleeding to sexual intercourse
Bleeding following sexual intercourse is usually related to the 
lesions of cervix or vagina. Simple vaginitis (e.g., candidal 
infection, bacterial vaginosis) may cause intermenstrual 
bleeding, while gonorrhea and chlamydia may present with 
heavier bleeding attributed primarily to the copious discharge 
mixed with the blood. If a woman presents with the history 
of postcoital bleeding, cervical cancer must be specifi cally 
ruled out.
 Other temporal associations of the bleeding episode 
whether postpartum, or post-pill, also needs to be asked.

Features indicative of presence of 
endometrial malignancy

The pointers in the history of bleeding, indicative of underly-
ing malignancy in case of AUB include the following:
• Sudden change in the bleeding pattern
• Irregular bleeding
• Intermenstrual bleeding
• Postcoital bleeding
• Dyspareunia, pelvic pain
• Lower extremity edema, which could be secondary to 

metastasis.

Patient’s Age
Patient’s age can provide important pointer towards the diag-
nosis of underlying pathology.

Women belonging to postmenopausal age group
The risk of developing endometrial cancer increases with 
age. The endometrial cancer peaks in the age group of 55–70 
years. However, this cancer can even occur before menopause 
and nearly 20% to 25% cases of endometrial cancer occur in 
perimenopausal women. The overall incidence of this cancer 
is 10.2 cases per 100,000 in women aged 19 to 39 years. On 
the other hand, in women aged 40 to 49 years, the incidence 
of endometrial carcinoma is 36.5 cases per 100,000. Thus, the 
American College of Obstetricians and Gynecologists recom-
mends endometrial evaluation in women aged 35 years and 
older who have abnormal uterine bleeding.
 Though endometrial cancer can be asymptomatic in nearly 
10% cases, the most common clinical symptom associated 
with endometrial cancer is abnormal or irregular uterine bleed-
ing. Therefore, in case a postmenopausal woman presents 
with abnormal uterine bleeding, she should receive an imme-
diate workup for endometrial cancer. Presence of endometrial 
hyperplasia/malignancy must be ruled out in all postmenopau-
sal women presenting with bleeding, especially those having 
risk factors for endometrial malignancy (table 17.3).

Women of reproductive age group
The most common cause of abnormal bleeding patterns in 
women belonging to the reproductive age group is preg-
nancy related complications. Since pregnancy related bleed-
ing must be considered as the fi rst differential diagnosis in 
the women of child bearing age who present with abnormal 
uterine bleeding, it is important to take history of the period 
of amenorrhea preceding the episode of blood loss or having 
a positive pregnancy test during that period. Potential causes 
of pregnancy related bleeding include spontaneous miscar-
riage, ectopic pregnancy, placenta previa, abruptio placentae, 
trophoblastic disease, etc. Uterine leiomyomas are a common 
cause for menorrhagia in the women belonging to reproduc-
tive age group. Uterine leiomyomas have been discussed in 
details in chapter 18.

Young patients
The most common etiology in a young patient having irregu-
lar menses since menarche is anovulation.
 Other questions which need to be asked while taking his-
tory in such patients include the following:
• Sexual activity/history of vaginal infection.
• History of chronic anovulation: (e.g., that associated with 

PCOS) is associated with unopposed estrogen stimula-
tion. Presence of hirsutism or excessive growth of facial 
hair, obesity and acne point towards polycystic ovarian 
syndrome. Polycystic ovary syndrome is associated with 
unopposed estrogen stimulation, elevated androgen levels, 
and insulin resistance and is a common cause of anovula-
tion. Women with feminizing ovarian tumors are associ-
ated with unopposed estrogen production, which acts as a 
risk factor for endometrial cancer.

• History of galactorrhea or secretion of milk from breasts: 
Any patient complaining of a milky discharge from either 
breast (while not pregnant, postpartum or breastfeeding) 

Table 17.3: Risk factors for development of
endometrial cancer

Patients older than 35 years of age
Overweight or obesity
Unopposed exposure of endometrial cavity to estrogens (both 
endogenous and exogenous)
More than 35 days between two consecutive periods
History of diabetes or hypertension
History of intake of medications such as tamoxifen
Nulliparous women or those with low parity
Early menarche or late menopause
Non-ovulatory cycles as seen in cases of anovulatory DUB or 
polycystic ovarian syndrome
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needs a prolactin level to rule out the presense of a pitui-
tary tumor. Galactorrhea could be related to underlying 
hyperprolactinemia, which can cause oligoovulation or 
eventual amenorrhea.

• History of any eating disorder, stress, etc: It is impor-
tant to elicit the history of any eating disorders/stress etc. 
Hypothalamic suppression secondary to eating disorders, 
stress or excessive exercise may induce anovulation, 
which sometimes manifests as irregular and heavy men-
strual bleeding or amenorrhea.

• History of pain in the abdomen: Pain in the abdomen 
could be indicative of underlying malignancy.

• History of foul smelling discharge per vaginum: This 
could be related to the presence of sexually transmitted 
diseases or carcinoma cervix. Age is an important consid-
eration in these cases because women in reproductive age 
groups are more likely to suffer from sexually transmitted 
diseases while diagnosis of cervical cancer is more likely 
in older women.

• Presence of pressure symptoms: This could be related to 
the presence of a large pelvic mass (uterine or adnexal 
mass) pressing upon the bladder or rectum resulting in 
pressure symptoms like increased urinary frequency and/
or rectal symptoms such as constipation, tenesmus etc.

• Plans regarding future fertility and contraception: It is 
important to take the patient’s history regarding her plans 
for future fertility and child bearing in order to decide 
appropriate patient management, e.g. decision for hys-
terectomy must be avoided as far as possible in a young 
women desiring future fertility.

• Symptoms suggestive of pregnancy: Symptoms suggestive 
of pregnancy, e.g. morning sickness, breast changes, etc 
also need to be enquired from the patient.

• Previous Pap smears: History of undergoing pap smears 
in the past needs to be elicited. Previous normal pap 
smears help in ruling out cervical malignancy.

• Sexual activity/history of vaginal infection.
• History of genital trauma: Genital trauma may result in 

bleeding from the vagina or rectum. It is especially impor-
tant to rule out sexual abuse in young girls, presenting 
with bleeding who have yet not attained menarche.

Past Treatment / Drug History
• History of drug intake: Intake of drugs such as anticoagu-

lants (e.g., warfarin); hormones (e.g., unopposed estro-
gens, tamoxifen, etc); selective serotonin reuptake inhibi-
tors; antipsychotics; corticosteroids, etc may typically 
cause bleeding. Thus the patient should be asked if she had 
been prescribed any of the above mentioned medicines in 

the past. Since herbal substances, such as ginseng, ginkgo 
and soy supplements, may also cause menstrual irregulari-
ties, history of intake of such products must also be taken.

• History of contraceptive use (intrauterine device or hor-
mones): Commonly, an intrauterine device (IUD) causes 
increased uterine cramping and menstrual fl ow.

• Use of unopposed estrogens without combination with 
progesterone (in form of oral contraceptive pills or HRT): 
Use of unopposed estrogens (without combination of pro-
gesterone) may predispose the woman to develop endome-
trial hyperplasia or cancer in future. Chronic proliferation 
of the endometrium may cause adenomatous hyperplasia, 
which may result in the development of atypical adenoma-
tous hyperplasia, eventually leading to the development of 
endometrial carcinoma.

• History of intake of drugs such as tamoxifen, usually 
administered for treatment of breast cancer.

Menstrual History
The history of menstrual cycles before the occurrence of epi-
sode of abnormal bleeding, including features such as dura-
tion of bleeding, the cycle length, whether cycles were reg-
ular or irregular, whether there was pain during cycles, etc 
needs to be enquired. The age of menarche and that at which 
menopause was attained also needs to be asked. Endometrial 
cancer is also more common in women who have had early 
menarche and late menopause. These factors are likely 
to result in a prolonged or unopposed exposure of the 
endometrium to estrogen, which may result in an increased 
risk of development of endometrial cancer.

Obstetric History
Eliciting the patient’s obstetric history is particularly impor-
tant because certain pathological conditions (e.g. endome-
trial malignancy and uterine leiomyomas) are more likely to 
develop in nulliparous women. Since nulliparity acts as a risk 
factor for the development of both endometrial carcinoma 
and uterine leiomyomas, the two are frequently observed 
to coexist together. On the other hand, conditions like cer-
vical malignancy are more likely to develop in mulltiparous 
women.

Past Medical History
• Past history of chronic illness: The patient should be 

asked about the past history of any chronic medical illness 
like diabetes mellitus, hypertension, CAD, etc. History 
of any medical illness in the past including the history 
of diabetes, hypertension and obesity needs to be asked. 
This is especially important because the triad of obesity, 
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hypertension and diabetes is associated with an increased 
risk of endometrial cancer.

• Symptoms of thyroid dysfunction: The alteration of the 
hypothalamic-pituitary axis may result in either amenor-
rhea (hyperthyroidism) or menorrhagia (hypothyroidism).

• Hepatic/renal failure: History suggestive of systemic ill-
nesses, including hepatic/renal failure needs to be asked. 
The disorders of these organs are likely to result in bleed-
ing abnormalities.

• History of excessive bruising or known bleeding/ coag-
ulation disorders: History of excessive bruising with 
mild trauma or frequent bleeding from various orifi ces 
(epistaxis, hematuria, pronged menstrual blood loss, etc) 
could be related to the presence of an inherited bleeding 
disorder (e.g. Von Willebrand disease, hemophilia, etc). 
This history becomes especially important in a young girl 
who does not stop bleeding during her fi rst menses.

Family History
Personal or family history of endometrial, ovarian or 
breast cancer is another predisposing factor for development 
of endometrial cancer.

 General Physical Examination

Body Mass Index (BMI)

Obese women (with increased BMI) are more likely to be 
suffering from endometrial malignancies. Obesity increases 
the levels of free estrogen in the body by decreasing the levels 
of serum hormone binding proteins. Moreover, aromatiza-
tion of the androgen, epiandrostenedione to estrone occurs in 
peripheral fat.

Blood Pressure
Increased blood pressure could be related with increased risk 
for endometrial cancer.

Pallor
Pallor could be related to anemia caused by excessive blood 
loss.

Endocrinopathy
The clinician must look for following signs in order to rule 
out presence of an endocrinopathy:
• Signs of hyperthyroidism and hypothyroidism,
• Galactorrhea: This could be related to increased prolac-

tion production.
• Blood sugar: Type 2 diabetes could be associated with an 

increased risk for endometrial cancer.

Cervical Cultures
Cervical cultures may be indicated if the patient is at risk for 
infection or if symptoms of infection are present.

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION

Abdominal examination to detect the presence of hepatic and 
splenic enlargement or presence of any abdominal mass has 
been described in chapter 16.

PELVIC EXAMINATION

The process of conducting a bimanual examination has been 
described in chapter 16 and may reveal enlargement due to 
uterine fibroids, adenomyosis or endometrial carcinoma. 
An enlarged uniformly shaped uterus in a postmenopau-
sal patient with bleeding suggests endometrial cancer until 
proven otherwise.
 Clinical fi ndings most commonly encountered in cases 
of endometrial cancer are a normal examination of vagina, 
uterus and cervix, although advanced disease may be associ-
ated with an enlarged uterus or pelvic mass. Cervical and 
vaginal metastasis can cause cervical stenosis, pyometra or 
a mucosanguineous vaginal discharge. Regional metastasis 
may present in form of a bladder or rectal mass.
 The clinician must look for vulvar or vaginal lesions, 
signs of trauma and cervical polyps or dysplasia. A bimanual 
examination in the postmenarcheal woman may reveal ten-
derness associated with infection, an adnexal mass consist-
ent with an ovarian neoplasm or cyst or uterine enlargement 
consistent with fi broids, pregnancy or a tumor. The specifi c 
indicators which point towards the cause of bleeding on 
pelvic examination include the following:
• The actual site of bleeding can be assessed through a per 

speculum examination.
• Presence of vaginal/cervical discharge indicates the pres-

ence of infection.
• Careful inspection of the lower genital tract must be done 

to detect the presence of lacerations, vulvar or vaginal 
pathology and cervical lesions or polyps.

 Differential Diagnosis
The specifi c diagnostic approach in the case of AUB should 
be based on patient’s age i.e. whether the patient belongs to 
the premenopausal, perimenopausal or postmenopausal age 
groups (table 17.4). In premenopausal women belonging 
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to the reproductive age group, having normal fi ndings on 
physical examination, the most likely diagnosis is dysfunc-
tional uterine bleeding (DUB) secondary to anovulation. The 
diagnosis of DUB is established after excluding out other 
common causes of bleeding in this age group such as preg-
nancy, fi broids, iatrogenic causes, systemic conditions, etc. In 
these cases, the diagnostic investigation is targeted at identi-
fying the etiology of anovulation. This would be described in 
details in chapter 19.
 Abnormal uterine pathology, particularly endometrial 
carcinoma, is common in postmenopausal or perimeno-
pausal women presenting with abnormal uterine bleeding. 
Therefore, in the women belonging to perimenopausal and 
menopausal age groups, endometrial biopsy and other 
investigations for detecting endometrial hyperplasia or 
carcinoma must be considered early during the course of 
investigations.
 Women receiving hormone replacement therapy may 
often present with abnormal bleeding. Most sources recom-
mend evaluation of abnormal bleeding if it lasts more than 
six to nine months after initiation of hormone replacement 
therapy.

 Management
Management of AUB in women belonging to reproduc-
tive age groups and in perimenopausal age groups has been 
described in fl ow charts 17.1 and 17.2 respectively.

 Investigations
Aim of diagnosis in cases of AUB is to assess the nature & 
severity of bleeding. In case of severe acute bleeding, the 
aim of management is stabilize the patient by maintaining the 
ABC (airway, breathing and circulation). In cases of severe 
bleeding, the emergency control of bleeding can be done 
through administration of conjugated estrogens. Once the 
bleeding has been controlled, steps must be taken to identify 
the underlying organic causes.
 The following investigations need to be undertaken:

Blood Investigations

Complete blood count

Estimation of the patient’s hemoglobin levels with blood 
counts would help in determining the patient’s degree of 
anemia. Chronic blood loss related to AUB may often result 
in the development of anemia.

Urine human chorionic gonadotropin (beta hCG) levels
Pregnancy remains the most common cause of abnormal uter-
ine bleeding in patients of reproductive age group. Bleeding 
could be related to pregnancy complications including threat-
ened abortion, incomplete abortion or ectopic pregnancy. 
Therefore, pregnancy should be the first diagnosis to be 
excluded before instituting further testing or medications.

Study of coagulation factors
Tests involving study of coagulation factors include 
prothrombin time, partial thromboplastin time, bleeding 
time, platelet count, assessment of Von Willebrand factor, 
etc. These tests are not routinely ordered because they are 
expensive and the bleeding disorders are rarely encountered. 
However, these studies may be required in case any bleeding 
disorders (e.g. Von Willebrand disease, ITP, hemophilia, etc) 
are suspected from history or if the platelet count is reduced.

Thyroid function tests
Though thyroid dysfunction can result in menorrhagia, thy-
roid function should not be routinely carried out on women 
with heavy menstrual bleeding. While menorrhagia may 
result due to hyperthyroidism, oligomenorrhea is more likely 

Table 17.4: Differential diagnosis of AUB

Postmenopausal women
Cervical cancer, cervicitis
Atrophic vaginitis, endometrial atrophy
Submucous fi broids, endometrial hyperplasia and endometrial 
polyps
Hormone replacement therapy

Premenopausal women
Complications of pregnancy: Intrauterine pregnancy, ectopic 
pregnancy, spontaneous abortion, gestational trophoblastic dis-
ease, placenta previa
Infection, trauma: Cervicitis, PID, endometritis, laceration, abra-
sion, foreign body, IUCD
Benign pelvic pathology: Cervical polyp, endometrial polyp, leio-
myoma, adenomyosis, etc
Malignancy, neoplasm: Cervical, endometrial, or ovarian 
malignancy
Premalignant lesions: Cervical lesions, endometrial hyperplasia
Trauma: Foreign bodies, abrasions, lacerations, sexual abuse 
or assault
Medications/iatrogenic: Intrauterine device, hormones (oral 
contraceptives, estrogen, progesterone), anovulatory cycles, 
hypothyroidism, hyperprolactinemia, Cushing’s disease, polycystic 
ovarian syndrome, adrenal dysfunction/tumor, stress (emotional 
factors, excessive exercise).
Systemic diseases: Hepatic disease, renal disease, coagulopathy, 
thrombocytopenia, von Willebrand’s disease, leukemia
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Flow chart 17.1: Management of AUB (women of reproductive age group)
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Flow chart 17.2: Management of AUB in perimenopausal women
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to result due to hypothyroidism. Thyroid testing should only 
be carried out when the patient shows signs and symptoms, 
suggestive of thyroid disease.

Liver function and/or renal function tests
Dysfunction of either organ can alter coagulation factors and/
or the metabolism of hormones resulting in abnormal bleed-
ing patterns. Liver function tests are ordered when liver dis-
ease is suspected, such as in persons with alcoholism or hepa-
titis. Liver function tests involve study of liver enzymes like 
SGOT, SGPT, alkaline phosphatase etc; whereas tests like 
BUN and creatinine levels assess renal functioning.

Hormone assays
Measurement of LH, FSH and androgen levels help in diag-
nosing patients with suspected PCOS.
 Since in the above mentioned case study, the women 
belongs to the perimenopausal age group, the investigations 
must be especially directed to rule out malignancy. Cervical 
cytology (Pap smear) is helpful in diagnosis of cervical 
malignancy, whereas endometrial studies are required to rule 
out endometrial malignancies. Various endometrial studies, 
which help in detecting underlying endometrial malignancy 
include tests like endometrial biopsy, endometrial aspira-
tion, dilatation and curettage, fractional curettage, etc. These 
would be described in details, later in the chapter.

Imaging Studies

Ultrasound examination

Pelvic ultrasound is the best noninvasive imaging inves-
tigation to assess uterine shape, size and contour; endome-
trial thickness and adnexal areas. Imaging studies help in 
detection of small, focal, irregular or eccentrically located 
endometrial lesions. Imaging should be undertaken if any 
of the conditions, described in table 17.5 are suspected. 
Ultrasound examination can be performed through two 
routes: Transabdominal and transvaginal. Both transabdomi-
nal and transvaginal ultrasound examination help in inspect-
ing the uterus, endometrium, and/or adnexa.

Transabdominal Ultrasound

Transabdominal sonography (TAS) helps in excluding pelvic 
masses, and various pregnancy related complications. It helps 
in delineating the presence of an enlarged uterine cavity and/
or presence of cystic/solid spaces within the uterine cavity 
(figure 17.1). Transvaginal sonography (TVS) is more 
informative than TAS.

Transvaginal Ultrasound
Transvaginal ultrasound is especially indicated in the women 
at high risk for endometrial cancer. If transvaginal ultrasound 
is not available then an endometrial sample should be taken. 
Measurement of the endometrial thickness is not a replace-
ment for biopsy. If the endometrial stripe on ultrasound 
examination is greater than 4 mm, endometrial sampling 
should be performed, although sonohysterography may some-
times delineate a submucous fi broid or an endometrial polyp.
 Measurement of endometrial thickness on transvaginal 
ultrasound has become a routine investigation in patients 
with abnormal uterine bleeding, especially those belonging to 
the perimenopausal age groups. If the endometrial thickness 
on TVS is ≥4 mm, an endometrial sample should be taken 
to exclude endometrial hyperplasia. Presently there is a great 
controversy regarding whether a cut-off point of 5 or 4 mm 
endometrial thickness should be employed for diagnosing an 
abnormal endometrial thickness. At some centers, the cut-off 
limit of 5 mm is being considered as suspicious in the post-
menopausal patients presenting with AUB, whereas at other 
centers the limit of 4 mm is being used. Increased endometrial 
thickness on transvaginal ultrasound examination is an indi-
cation for further follow-up by SIS or hysteroscopic guided 

Table 17.5: Indications for imaging in case of AUB

The uterus is palpable abdominally
Vaginal examination reveals a pelvic mass of uncertain origin
Pharmaceutical treatment fails
Bleeding in perimenopausal or postmenopausal women
AUB in a women over the age of 40 years, having a weight >90 kg
AUB in women having any of the risk factors for development of 
endometrial cancer including infertility, nulliparity, family history of 
colon or endometrial cancer and exposure to unopposed estrogens

Fig. 17.1: Transabdominal ultrasound showing an enlarged uterine 
cavity, measuring 77 x 31 mm, with multiple cystic spaces within. 
Biopsy confi rmed the presence of endometrial cancer
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endometrial biopsy. Histopathological examination is espe-
cially important in these cases to rule out endometrial hyper-
plasia, atypia and carcinoma.

Normal ultrasound examination of the uterus
On ultrasound imaging the normal myometrium should have 
a homogeneous echodensity. The bladder should be anechoic. 
Uterine measurements of 5 cm width, 4 cm anterior posterior 
plane thickness and 8 cm length is taken as the general upper 
limits of a normal uterus.
 The normal endometrium as visualized by TVS is 
described in chapter 16. As described previously, the endome-
trial thickness and appearance changes during the various 
phases of the menstrual cycle.

Saline Sonography (SIS)
Saline sonography serves as an alternative to hysteroscopy. 
This technique employs the use of sterile saline solution as 
a negative contrast medium in conjunction with traditional 
transvaginal ultrasound (fi gure 17.2). Thus, besides imag-
ing the uterine cavity, this technique also helps in evaluat-
ing the patency of the fallopian tubes. The advantage of SIS 
over hysteroscopy is that this technique also helps in scan-
ning the ovaries, pelvis and peritoneal cavity, while imaging 
the uterine cavity. While abdominal or transvaginal sonogra-
phy can identify myomas and thickened endometrium, these 
imaging techniques are unable to differentiate between the 
various potential etiologies of thickened endometrium, e.g. 
polyps, submucous myomas and homogenously thickened 
endometrium, etc. Sonohysterography, helps in differentiat-
ing between these intracavitary lesions and focal or diffuse 
endometrial abnormalities and helps in determining whether 
an abnormality is endometrial or subendometrial in origin 
(fi gures 17.3A and B). When the endometrium cannot be 

Fig. 17.2: Procedure of doing SIS

Fig. 17.3A: Presence of thickened endometrium on TVS in a 
patient with AUB

Fig. 17.3B: In the same patient whose TVS has been shown above, 
saline infusion sonography revealed presence of an endometrial 
polyp

accurately measured on TVS or when there is a nonspecifi c 
thickened central endometrial complex, sonohysterography 
can provide additional information. SIS is able to clearly 
delineate the masses or defects inside the uterine cavity. SIS 
helps in differentiating between focal lesions (polyps and 
submucosal myomas) and global endometrial thickening. SIS 
can be used as a second line diagnostic procedure in women 
with AUB when fi ndings from transvaginal ultrasound are 
nonconclusive.
 SIS is associated with minor side effects like pelvic dis-
comfort (cramping or menstrual like pain). Complications 
like severe pain and infection can occur but are relatively rare 
complications. SIS has been observed to have high sensitivity 
rate of 94.9% and specifi city rate of 89.3%. Thus, this would 
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help in avoiding hysteroscopy in nearly 40% cases. There is 
a theoretical possibility of propulsion of cancer cells from the 
uterine cavity into the peritoneal cavity. This can be prevented 
by using low pressure infusion in women at risk for cancer.

Procedure
The procedure of SIS involves the following steps:
• The patient is asked to empty her bladder.
• A speculum, is used to expose the cervix, which is cleansed 

with a betadine swab.
• A catheter is then inserted inside the uterine cavity. Various 

catheters may be used, including: 5-F urinary catheter, 
with or without an occlusive balloon; pediatric feeding 
tubes; insemination catheters, etc.

• It is important to fl ush the catheter with sterile saline solu-
tion before inserting it inside the uterine cavity in order to 
prevent the introduction of echogenic air bubbles.

• Advancement of the catheter inside the uterine cavity 
can be assisted by grasping the end of the catheter 2 to 3 
cm from the tip with a ring forceps and gently feeding it 
through the cervical os so as to position the tip beyond the 
endocervical canal.

• After the correct placement of the catheter, the speculum 
is carefully removed while the catheter is left in place. 
Following the correct placement of the catheter, sterile 
saline solution is instilled inside the uterine cavity. Only 
about 2–5 ml of sterile solution is required to produce an 
adequate distension.

• While the sterile saline solution is being instilled inside 
the uterine cavity, a covered transvaginal probe is inserted 
into the vagina and continuous scanning in the sagittal and 
coronal or transverse planes is performed.

There is no contraindication to SIS in nonpregnant, nonin-
fected women who are bleeding.

Endometrial Studies
In case the endometrial thickness is > 4 mm on transvaginal 
ultrasound examination, endometrial studies should be done 
in order to exclude endometrial hyperplasia.

Endometrial Biopsy
Endometrial biopsy (EB) is the most commonly used diag-
nostic test for AUB, which helps in providing the histopatho-
logical examination of the endometrium. It helps in providing 
an adequate sample for diagnosis of endometrial problems in 
nearly 90% to 100% of cases. However, it may fail to detect 
the presence of small masses including polyps and leiomyo-
mas. The indications for endometrial biopsy are listed in the 
table 17.6 below. Perimenopausal and menopausal women 
with bleeding following a period of amenorrhea must also 

have an EB because these women are at a high risk for devel-
opment of endometrial carcinoma, polyps or hyperplasia in 
future. Other patients who are at an increased risk of develop-
ment of endometrial malignancy include patients with triad 
of hypertension, diabetes and obesity and those with chronic 
anovulation (e.g., PCOS), atypical glandular cells (AGUS) on 
Pap smear, new-onset menorrhagia, etc. Endometrial curet-
tage can be performed as an outpatient investigation and does 
not require general anesthesia as is required for D&C. Thus 
this procedure has superseded dilatation and curettage and 
has presently become the present gold standard for obtaining 
endometrial tissue and for detecting endometrial diseases.

Histological fi ndings on EB
Identifying the underlying endometrial histopathology is 
important for the gynecologist in order to initiate correct 
treatment for AUB. Simple proliferative endometrium is 
normal and does not require treatment.

Endometrial hyperplasia
Chronic proliferation of the endometrium results in the devel-
opment of hyperplasia (fi rst simple hyperplasia, followed by 
atypical hyperplasia), leading to the development of endome-
trial carcinoma in future. Endometrial hyperplasia usually 
results from unopposed estrogen production, regardless of the 
etiology. If a woman takes unopposed estrogen (without pro-
gesterone), her relative risk of developing endometrial cancer 
is 2.3 compared to that of nonusers and increases to 9.5 if 
unopposed estrogens are taken for 10 years or longer.
 Endometrial hyperplasia can be classified as simple 
or complex (with or without cytological atypia). Lesions 
of simple endometrial hyperplasia without atypia repre-
sents only exaggerated forms of persistent proliferative 
endometrium which regress spontaneously after curettage or 
following treatment with progestins. These lesions are associ-
ated with little risk for progression to adenocarcinoma. On 

Table 17.6: Indications for endometrial biopsy

Endometrial thickness on TVS is >4 mm (in postmenopausal 
women)
Persistent intermenstrual bleeding
AUB in a woman >35 years of age
AUB in postmenopausal women
Treatment failure or ineffective treatment
Patients having high risk factors for the development of endo-
metrial cancer
There is a pelvic mass and the uterus is larger than 10 weeks 
gestation in size
There is a pelvic mass and no facility for urgent ultrasound scan 
is available
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Fig. 17.4A: Histopathological appearance of simple endometrial 
hyperplasia

Fig. 17.4B: Histopathological appearance of complex 
endometrial hyperplasia without atypia

Fig. 17.4C: Histopathological appearance of complex 
endometrial hyperplasia with atypia

Fig. 17.4D: Histopathological appearance of frank endometrial 
cancer

the other hand, the endometrial hyperplasia with cytological 
atypia has high chance for progression into adenocarcinoma, 
if left untreated. Such lesions usually do not show sponta-
neous regression, are resistant to repeated curettage or pro-
longed high-dose progestational therapy. These lesions must 
be regarded as precancerous lesions. Atypical lesions are dis-
tinguished from invasive cancer by the absence of stromal 
invasion. The histological appearances of different types of 
endometrial hyperplasias is described below:
 Simple endometrial hyperplasia: This type of endometrial 
hyperplasia is associated with an increase in the number of 
glands and endometrial stroma (fi gure 17.4A). Some glands 
are cystically dilated. However, epithelium does not show 
any atypical features.
 Complex endometrial hyperplasia – without atypia: There 
is an increase in the number of glands which are aligned back 

to back. Glandular outlines are irregular. Complex prolifera-
tion of the epithelium occurs but without any associated atyp-
ical features (fi gure 17.4B).
 Complex endometrial hyperplasia – with atypia: 
Besides the above mentioned changes associated with com-
plex endometrial hyperplasia, epithelium also shows atypia 
(hyperchromatism, mitotic fi gures, etc). Figure 17.4C shows 
histopathological changes in case of complex endome-
trial hyperplasia – with atypia, whereas fi gure 17.4D shows 
replacement of normal uterine endometrium with frank inva-
sive cancer.
 Patients with a history of unopposed estrogen exposure 
should be fi rst evaluated by transvaginal ultrasound examina-
tion. Biopsy is unnecessary when the endometrial thickness 
is less than 5 mm. Indications for biopsy are enumerated in 
table 17.7.
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 Biopsy is indicated when the clinical history suggests 
long-term estrogen exposure even when the endometrial 
thickness is normal (5–12) mm or when the thickness is 
greater than 12 mm (even when clinical suspicion of the dis-
ease is low). Treatment of endometrial hyperplasia has been 
shown in fl ow chart 17.3. Simple endometrial hyperplasia can 
be corrected using cyclic progestin therapy with medroxy-
progesterone acetate, 10 mg daily or norethistherone acetate 5 
mg daily for 14 days. Hyperplasia with atypia is best treated 
surgically. Women who respond to the medical treatment 
must be encouraged to have regular check-ups as recurrence 
of hyperplasia can commonly occur. Endometrial hyperpla-
sia with atypia (especially atypical adenomatous hyperplasia) 
generally is considered equivalent to an intraepithelial malig-
nancy and hysterectomy is usually advised. Any biopsy that 
reveals endometrial carcinoma requires a prompt immediate 
referral to a gynecologic oncologist. If no tissue is present 
on endometrial biopsy, the endometrium is most probably 
atrophic and requires treatment with estrogens.

Procedure of endometrial sampling
Endometrial sampling is performed without any prior cervical 
dilatation and comprises of the following steps:
• Firstly, the patient is placed in the lithotomy position and 

then a bimanual examination is conducted in order to 
asses the uterus (size, position, presence of masses, etc).

• The cervix is then visualized with help of a Sim’s specu-
lum and a tenaculum (which is applied over the anterior 
lip of cervix).

• The cervical os is cleaned with help of betadine solution.

• A uterine sound is then inserted gently through the cer-
vical os until the sound passes easily to the fundus. The 
distance from the fundus to the external cervical os can be 
measured with the help of gradations on the uterine sound 
and is usually equal to 6 to 8 cm. This helps in assessing 
the position and size of the uterine cavity and minimizing 
the risk of perforation.

• When the position and size of the uterine cavity have been 
assessed, the endometrial biopsy curette (fi gure 17.5) is 
inserted gently inside the uterine cavity until any sig-
nifi cant resistance is felt (fi gure 17.6A). The endometrial 
biopsy curette is a narrow metal cannula having serrated 
edges with side openings on one end and syringe attached 
for suction at the other end.

• While inside the uterine cavity, the cannula is rotated sev-
eral times in order to scrape off the endometrial lining (fi g-
ures 17.6B and C).

• This procedure should be repeated at least four times and 
the device rotated by 360° to ensure adequate coverage of 
the area.

• These endometrial scrapings are then sucked into the 
syringe.

• When adequate amount of endometrial curetting have 
been obtained, the curette is removed and samples are sent 
for microscopic examination.

Table 17.7: Indications for biopsy in patient with the history of
unopposed exposure to estrogens

Clinical history suggestive of long term estrogen exposure even 
in the presence of normal endometrial thickness
Endometrial thickness greater than 12 mm despite of low clinical 
disease suspicion

Flow chart 17.3: Management of endometrial hyperplasia

Fig. 17.5: Endometrial biopsy curette
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• One set of sample is sent in normal saline for assessment of 
AFB. Other set of sample is sent in acetone for assessment 
of histopathology.

 Normal endometrial tissue may be described as prolifera-
tive or preovulatory (under the effect of hormone estrogen) 
and secretory or postovulatory endometrium (under the effect 
of hormone progesterone). Hormone therapy can be offered 
to patients with abnormal vaginal bleeding who have normal 
endometrial tissue on biopsy. If the biopsy is normal but the 
patient continues to experience excessive vaginal bleeding, 
further diagnostic work-up is required. Abnormal pathology 
on histopathalogical examination must be treated as follows:
• Most individuals with simple hyperplasia without any 

atypia can be managed with hormonal manipulation 
[medroxyprogesterone (Provera), 10 mg daily every fi ve 
days for three months] or with close followup. Most 
authors recommend a follow-up endometrial biopsy after 
3 to 12 months, regardless of the management strategy.

• Atypical complex hyperplasia is a premalignant lesion 
that progresses to cancer in 30% to 45% of women. Some 
physicians treat complex hyperplasia with or without aty-
pia with hormonal therapy (medroxyprogesterone, 10 to 
20 mg daily for up to three months). However most physi-
cians recommend a D&C procedure to exclude the pres-
ence of endometrial carcinoma and consider hysterectomy 
for complex or high-grade hyperplasia.

• Biopsy specimens that suggest the presence of endome-
trial carcinoma (75% are adenocarcinoma) should prompt 
consideration of referral to a gynecologic oncologist for 
defi nitive surgical therapy.

 Endometrial biopsy should not be performed in the pres-
ence of a normal or ectopic pregnancy. All patients with the 
potential for pregnancy should be considered for pregnancy 
testing prior to the performance of the procedure.

Complications
Though endometrial biopsy is largely a safe procedure, it can 
be associated with certain complications which are tabulated 
in the table 17.8.
 Bacteremia can occur after endometrial sampling (antibi-
otic prophylaxis must be given to patients at risk of endocar-
ditis). Since post-procedure bacteremia has been noted, some 
authors recommend considering antibiotics in postmeno-
pausal women at risk for endocarditis. The risk for infection 

Fig. 17.6A: Placement of the EB curette inside the uterine cavity

Fig. 17.6B: Before obtaining the endometrial curettings, the EB 
curette is rotated several times inside the uterus

Fig. 17.6C: Transverse section of endometrial cavity showing the 
EB curette

Table 17.8: Complications of endometrial biopsy

Prolonged bleeding
Infection, bacteremia, sepsis and acute bacterial endocarditis
Uterine perforation
Intraoperative and postoperative cramping
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appears to be small, but some physicians recommend tet-
racycline, 500 mg twice daily, for four days following the 
procedure.

Dilatation and Curettage (D&C)
The procedure of D&C involves obtaining scrapings from the 
endometrium and the cervix and is usually performed under 
general anesthesia. Not only does it help in detecting the site 
of malignancy but also gives an idea regarding the spread 
of malignancy. The sample obtained on D&C is larger than 
the one obtained by an endometrial biopsy. D&C helps in an 
extensive sampling of the uterine cavity and has the advan-
tage of being both a diagnostic and a therapeutic procedure. 
It has a higher sensitivity than endometrial biopsy, especially 
with smaller in-situ lesions. Its indications are enumerated in 
table 17.9 below.
 This procedure involves the gradual dilatation of the 
cervix to < 8 cm under general anesthesia, followed by the 
use of small sharp curette for systematic, thorough, gentle 
sampling of all parts of the uterine cavity including tubal 
osteal areas. A few complications can occur with D&C and 
are listed in table 17.10 below.
 D&C helps in diagnosing the various conditions listed in 
table 17.11. This provides adequate guidance regarding the 
likely etiology responsible for producing AUB and the treat-
ment to be initiated. Previously, it had been believed that 
the D&C also has a therapeutic effect. However, it is now 
recognized that though the fi rst period or two after a D&C 
may be late or lighter, it does not provide adequate long-
term improvement in controlling AUB. Thus, the gynecolo-
gists must use D&C as a diagnostic procedure and not as 
a form of treatment modality. However, D&C can be used 

for emergency control of severe or persistent bleeding, par-
ticularly that associated with hyperplastic endometrium. The 
main disadvantages associated with the procedure include: 
Small lesions can be missed and it is associated with a low 
sensitivity rate (65%) for detection of intrauterine pathology. 
Though the curretings are subjected to microscopic examina-
tion, their naked eye features can also suggest malignancy. 
For example, malignancy is suspected if the curettings are 
profuse; friable; appear as cheesy lumps rather than strips and 
are dark in color. Failure of the uterine wall to give a grating 
feeling in response to curettage also raises the suspicion of 
malignancy.

Endometrial Aspiration
Endometrial aspiration can be done as an outpatient pro-
cedure without anesthesia. It is performed using a plastic 
cannula, which is less likely to perforate the senile uterus 
invaded by growth in comparison to the metallic curette. The 
diagnostic accuracy of this procedure is 92% to 98% when 
compared with subsequent D&C. Endometrial aspiration is 
often combined with endocervical curettage to rule out cervi-
cal pathology.

Procedure (fi gure 17.7)
The method is usually performed as an outpatient procedure, 
without requirements for general anesthesia. It can be done 
with the help of devices like, pipelle curette, Sharman curette, 
Gravlee jet washer, Isac cell sampler, vabra aspirator, etc. 

Table 17.9: Indications for D&C

When an adequate sample cannot be obtained on EMB
Cervical os is stenotic
Medical treatment fails to control severe bleeding
Persistent or recurrent bleeding between 20 & 40 years of age 
and the clinical suspicion of malignancy is high
Diagnosis of endometrial polyps, intrauterine mucous fi broids, 
areas of endometritis, hyperplasia or cancer or lost IUDs
Bleeding recurs following a negative report on endometrial biopsy/
aspiration

Table 17.10: Complications of D&C

Uterine perforation
Cervical damage due to use of large dilators, resulting in the 
development of cervical incompetence
Postoperative infection or intrauterine adhesions

Table 17.11: Advantages of D&C

Diagnosis of organic disease, e.g. tuberculosis
Diagnosis of uterine pathology, e.g. endometritis, polyp, carci-
noma, fi broids, etc.
Diagnosing the type of endometrial histopathology: Hyperplastic, 
proliferative, secretory, irregular ripening, irregular shedding, 
atrophic endometrium, etc.
Therapeutic effect (controversial)
Arrest of severe or persistent bleeding, particularly that associated 
with hyperplastic endometrium

Fig. 17.7: Endometrial aspiration
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Table 17.12: Indications for hysteroscopy and biopsy

Women with erratic/irregular menstrual bleeding
Medical therapy has failed to control the bleeding
Transvaginal ultrasound suggestive of intrauterine pathology such 
as polyps or submucous fi broids

Table 17.13: Advantages of hysteroscopy over D&C

Diagnosis of polyps, submucous fi broids, hyperplasia, etc.
The whole uterine cavity can be visualized with hysteroscopy; 
very small lesions such as polyps can be identifi ed & biopsied or 
removed at the time of hysteroscopy.
Biopsy of the suspicious areas can also be carried out.
Hysteroscopy is more sensitive than fractional D&C, especially at 
diagnosing polyps and submucosal leiomyomas.
In combination with EB, hysteroscopy has almost 100% accuracy 
in diagnosing endometrial dysplasia and cancer.
Bleeding from ruptured venules & echymoses can be readily 
identifi ed.

Table 17.14: Indications for hysterectomy

Failure of medical treatment
Family is completed
Histopathological evidence of atypical hyperplasia or cancer

The sample produced by the newer slim endometrial suction 
currettes (pipelle) is similar to that produced by older devices, 
while at the same time causing much less pain and trauma.

Fractional Curretage
This method involves taking three samples, one from endocer-
vical canal and others from lower and upper segments.

Cervical Cultures and Papanicolaou Smear
Cervical cultures and a Papanicolaou smear are appropriate 
initial steps to evaluate for the presence of sexually transmit-
ted diseases or cervical dysplasia.

Hysteroscopy
Hysteroscopy with biopsy can be regarded as the “gold stand-
ard” investigation for the diagnosis of AUB. Hysteroscopy 
with biopsy provides the most comprehensive evaluation of 
the endometrium and is recommended for use in any woman 
with equivocal or suspicious fi ndings on biopsy or ultra-
sonography. Some of the indications for use of hysteroscopy 
are described in table 17.12. Hysteroscopy allows for direct 
visualization of the endometrial cavity along with the facility 
for directed biopsy. Therefore, it serves as a better option in 
comparison to D&C alone. Some of the advantages of hyster-
oscopy over D&C are described in table 17.13.
 However there are the following disadvantages associated 
with the use of hysteroscopy: It is a more invasive procedure, 
is associated with signifi cant fi nancial cost, as well as more 
physical discomfort in comparison to endometrial biopsy or 

D&C. Also, hysteroscopy may not be always available, espe-
cially in the primary setup.

 Treatment/Gynecological Management
There are medical, surgical and combined methods for treat-
ing AUB. The choice of approach depends on the patient’s 
age (belonging to reproductive or perimenopausal age group), 
etiology and severity of bleeding, patient’s fertility status, 
need for contraception and treatment options available at 
the care site. Typical algorithms for the treatment of AUB in 
both the women belonging to reproductive age groups and 
perimenopausal age groups has been described before in 
fl ow charts 17.1 and 17.2 respectively. Besides using general 
measures like treatment of iron defi ciency and maintenance 
of menstrual calendar, various medical and surgical modali-
ties of treatment are available and would be described below.

Medical Treatment
Medical treatment is the option of choice in young women 
(< 20 years of age) presenting with atypical bleeding. In these 
cases, surgery is rarely indicated. Medical treatment with 
conjugated estrogens is also indicated in cases of acute, heavy 
and uncontrollable bleeding. Various medical modalities for 
treatment for AUB are discussed in details in chapters 18 
and 19.

Surgical
Surgical options used for treatment of AUB can be of two 
types: Uterine conservative surgery (endometrial ablation) 
and hysterectomy.
• Endometrial ablation: Endometrial ablative techniques 

have been discussed in details in chapter 19.
• Hysterectomy: Hysterectomy can be performed by the 

following routes: Abdominal, vaginal or laparoscopic. 
Various indications for hysterectomy are enumerated in 
table 17.14. The advantages of hysterectomy are that it 
helps in providing complete cure; there is no require-
ment for future long term medical treatment and it 
ensures the removal of any missed underlying pathology. 
Disadvantages associated with hysterectomy are that it is 
a major surgery, which requires hospital admission and is 
associated with high rates of mortality and morbidity.
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Table 17.16: Treatment of endometrial cancer

Cancer stage Treatment

Stage I and II A Extrafascial total abdominal hysterectomy and bilateral salpingoophorectomy with lymph node sampling. The 
procedure also involves peritoneal cytology, thorough exploration of abdomen and pelvis and biopsy of extrau-
terine lesions.

Stage II tumors Radical hysterectomy with bilateral salpingoophorectomy with pelvic lymphadenectomy or use of the same 
standard surgical approach as described for stage I disease, followed by appropriate pelvic or extended fi eld 
external and intravaginal irradiation.

Stage III tumors TAH with bilateral salpingoophorectomy with selective lymphadenectomy, biopsies of suspicious areas, omental 
biopsy and debulking of tumor followed by radiotherapy.

Stage IV tumors Palliative chemotherapy, radiotherapy and progestogens

Table 17.15: Staging of endometrial cancer

Stage  Characteristics

Stage I (grade 1, 2 or 3) IA Limited to the endometrium
  IB Invasion of half or less than one half of the myometrium
  IC Invasion of one half or more than one half of the myometrium
Stage II (grade 1, 2, or 3) IIA Endocervical glandular involvement only
  II B Cervical stromal invasion
Stage III (grade 1, 2, or 3) IIIA Invasion of serosa and/or adnexa and/or positive peritoneal cytology
  IIIB Vaginal metastases
  IIIC Metastases to pelvic and/or paraaortic lymph nodes
Stage IV (grade 1, 2, or 3) IVA Invasion of bladder and/or bowel mucosa
  IVB Distant metastases, including intraabdominal metastases and/or inguinal lymph nodes

 Important Questions and Answers
Q.1. In the previously mentioned case study what does the 
patient’s history suggest? How is it signifi cant regarding her 
current situation?

Ans. The history of the patient suggests that she most prob-
ably suffered from chronic anovulation as a result of poly-
cystic ovarian disease. She was most probably prescribed clo-
miphine citrate for ovulation induction. Chronic avoluation 
is likely to cause unopposed endometrial stimulation with 
estrogen, resulting in development of endometrial hyperpla-
sia and/or cancer in the long run. There are also other factors 
in the patient’s history such as nulliparity, high BMI, high 
blood pressure and the patient belonging to perimenopausal 
age group, which point towards a high risk for development 
of endometrial malignancy.
Q.2. What should be the next line of management in the 
above mentioned case study?

Ans. The most serious concern in postmenopausal and 
perimenopausal women with abnormal uterine bleeding 
is endometrial carcinoma. Since the woman in the previ-
ously mentioned case study belongs to the perimenopausal 
age group, and also has numerous other factors associated 
with a high risk for development of endometrial cancer, 

investigations must be mainly directed towards ruling out 
endometrial cancer. This mainly involves the assessment of 
endometrial thickness using transvaginal sonography and 
study of endometrial cytology using endometrial biopsy, aspi-
ration, D&C or hysteroscopic guided D&C.
Q.3. In the above mentioned case study the endometrial 
biopsy which was performed revealed endometrial hyperpla-
sia with atypia. What would be the next line of management?
Ans. Management of endometrial hyperplasia has been shown 
in fl ow chart 17.3. Since the patient has completed her family 
and belongs to the perimenopausal group, there is no need 
to preserve the uterus in this woman. The most appropriate 
treatment for atypical endometrial hyperplasia in this patient 
would be simple hysterectomy.
Q.4. Describe the staging of endometrial cancer.
Ans. Staging of endometrial cancer is described in the 
table 17.15.
Q.5. What are the treatment modalities of choice for endo-
metrial cancer?
Ans. The treatment of endometrial cancer has been summa-
rized in table 17.16.
 For patients with stage I and II A, the treatment of choice 
is an extrafascial total abdominal hysterectomy and bilateral 
salpingoophorectomy with lymph node sampling. Removal 
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irradiation. Both the methods are associated with similar cure 
rates.
 For stage III growths, the goal of surgery is TAH and 
bilateral salpingoophorectomy with selective lymphadenec-
tomy, biopsies of suspicious areas, omental biopsy and 
debulking of tumor followed by radiotherapy. Stage IV can-
cers are usually non-operapable. Treatment has to be individ-
ualized in those with stage IV tumors. Usually, a combination 
of surgery, radiotherapy, hormone therapy or chemotherapy 
is required. Chemotherapy with doxorubicin in the dosage of 
60 mg/m2 and other drugs including cisplatin and paclitaxel 
is also being tried. Medroxyprogesterone acetate adminis-
tered in the dosage of 1 gram weekly acts as an adjuvant to 
chemotherapy.
 Patients with stage 1BG3 and stage IIA (G1 and G2) 
tumors are given either pelvic irradiation or vaginal cuff irra-
diation. For those with tumors in stage 1C (all grades), stage 
II A (G3) and stage IIB (all grades), stage IIIA (all grades) 
or those with lymphovascular space invasion, external pelvic 
irradiation of 50 Gy is recommended in addition to vagi-
nal irradiation. This may also be suitable for selected IV A 
patients. Various indications for radiotherapy are listed in 
table 17.18.
 Patients with documented paraaortic and common iliac 
lymph node involvement are additionally given extended 
fi eld irradiation in the dosage of 45 Gy. Patients with stage 
IV disease with intraperitoneal spread may require whole 
abdominal irradiation along with systemic chemotherapy.
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 Case Study
A 33-year-old G2P1 Patient presented with complaints of 
excessive menstrual bleeding since last six months. Despite 
of heavy bleeding during the periods, the periods were oth-
erwise regular. The patient was prescribed ibuprofen, but 
did not show any response to treatment. A D&C was done a 
month ago which revealed benign pathology. Pelvic examina-
tion revealed an irregularly enlarged uterus (about six weeks 
in size). The mass was contiguous with the cervix and could 
not be moved away from the cervix. An ultrasound exami-
nation was done, which showed presence of a submucous 
fi broid about 4 cm in diameter.

 Introduction
Menorrhagia (Greek: Meno – uterus; rhegnunai – to burst 
forth), is the medical terminology which describes the occur-
rence of heavy or prolonged bleeding during menstrual peri-
ods. The bleeding despite of being excessive or heavy occurs 
at regular intervals. Menorrhagia is a common symptom and 
presents as a signifi cant healthcare problem in both the devel-
oped and the developing world. Two-thirds of the women 
with menorrhagia may suffer from iron defi ciency anemia, 
which may be responsible for causing reduced hemoglobin, 
hematocrit and serum iron levels. Menorrhagia has become 
a signifi cant problem, which may be responsible for nearly 
50% cases of women undergoing hysterectomy. Menorrhagia 
needs to be distinguished clinically from other common 
abnormal bleeding patterns including metrorrhagia (fl ow at 
irregular intervals), menometrorrhagia (frequent, excessive 
fl ow at irregular intervals), polymenorrhea (bleeding at inter-
vals > 21 days) and dysfunctional uterine bleeding (abnor-
mal uterine bleeding without any obvious structural or sys-
temic abnormality). A normal menstrual cycle is 21–35 days 
in duration in which the bleeding lasts for an average of 7 
days (ranging between 4–10 days), with fl ow between 25 and 
80 mL. Clinically, menorrhagia is defi ned as total blood loss 
exceeding 80 mL per cycle or menstrual period lasting longer 
than 7 days.

Menorrhagia due to 
Leiomyomas18

Pathogenesis

The volume of blood lost at the time of menstruation is con-
trolled by local uterine vascular tone, hemostatic mechanism 
within the endometrium and regeneration of endometrium. 
The relationship between the vasodilatory mediators and 
vasoconstrictor mediators may be altered in patients with 
menorrhagia. Vasculature imbalance is theorized to be the 
result of a discrepancy between the vasoconstricting and 
aggregating actions of prostaglandin F2 (alpha) and throm-
boxane A2 and the vasodilating actions of prostaglandin E2
and prostacyclins on the myometrial and endometrial vascu-
lature. Increased endometrial fi brinolysis may be of impor-
tance in cases of menorrhagia.

Etiology
Etiology of menorrhagia is divided into four categories i.e., 
organic, endocrinologic, anatomic and iatrogenic (table 18.1). 
In this chapter special emphasis would be given to menor-
rhagia resulting due to uterine fi broids.

Uterine Myomas
Myomas (fi bromyomas, leiomyomas or fi broids) are well 
circumscribed benign tumors developing from uterine myo-
metrium, most commonly encountered among women of 
reproductive age group (30–45 years), with their prevalence 
ranging between 20% to 40%. The chances of having uterine 
fi broids increases until 50 years of the age and then declines 
sharply.
 A typical myoma is a pale, fi rm, rubbery, well-circum-
scribed mass distinct from neighboring tissues and has a 
whorled appearance due to presence of interlacing fi bers of 
myometrial muscle, separated by varying amount of connec-
tive tissue fi bers (fi gures 18.1A and B). The fi broid is sur-
rounded by a connective tissue capsule, which helps in fi xing 
the tumor to the myometrium. The vessels supplying blood to 
the tumor lie in the capsule and send radial branches into the 
tumor. As a result, the central portion of the fi broid receives 
the least blood supply and is the first to undergo degen-
eration. On the other hand, the calcifi cation usually starts at 
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Table 18.1: Causes of menorrhagia

Organic causes Endocrinologic causes Anatomic causes Iatrogenic causes

Genitourinary infections Thyroid dysfunction: Uterine fi broids IUDs (copper T 380 A/para gaurd)
  Hypothyroidism and
  hyperthyroidism
Bleeding disorders Adrenal gland dysfunction Endometrial polyps Steroid hormones: Medroxy
    progesterone and other progestins
    (when stopped), prednisone
Organ dysfunction: Hepatic Prolactin producing tumors Endometrial hyperplasia Chemotherapy agents
or renal failure of the pituitary gland  (paclitaxel, docetaxel, etc)
Sexual abuse resulting in PCOS Pregnancy complications Medications (e.g., anticoagulants 
bleeding from urethra or rectum  (miscarriages) like aspirin, warfarin, heparin, etc.)
Coagulation disorders like Von Obesity  Adenomyosis
Willebrand disease; factor II, V,
VII, and IX defi ciencies;
prothrombin defi ciency; idiopathic
thrombocytopenia purpura (ITP);
and thromboasthenia
  Vasculature imbalance Cancer (uterine, ovarian,
   cervical cancer)

Fig. 18.1A: Macroscopic appearance of a leiomyoma appearing 
as a pale, fi rm, rubbery, well-circumscribed mass

Fig. 18.1B: Histological appearance of a fi broid showing presence 
of interlacing smooth muscle fi bers surrounded by varying amount 
of connective tissue

the periphery and extends inwards along the blood vessels. 
Fibroids can be single or multiple and may range in size from 
that of a small seedling to that of bulky masses which can dis-
tort and enlarge the uterus. Small fi broids often remain undi-
agnosed as they rarely produce any symptoms. Though most 
leiomymas are situated in the body of the uterus, they may be 
confi ned to the cervix, specially the supravaginal portion in 
nearly 1% to 2% cases. The characteristic symptom of leio-
mymas is menorrhagia; the duration of menstrual period may 
be normal or prolonged and the blood loss is usually heaviest 
on 2nd and 3rd day. The nearer the leiomyomas are to the 

endometrial cavity, the more likely are they to produce men-
orrhagia. Normally a woman with leiomyomas would never 
experience amenorrhea even of short duration, unless she is 
pregnant or past the menopause. In fact, women with fi broid 
are likely to have a late menopause.

Types of Fibroids
There are three types of fi broids (fi gure 18.2). Of the different 
types of fi broids, the commonest are intramural (interstitial) 
fi broids, which are present in nearly 75% cases, followed by 
submucous (15%) and subserous fi broids (10%).
 Submucosal fibroids: Also known as subendometrial 
fi broids, these fi broids grow beneath the uterine endometrial 
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lining. This type of fi broid is thought to be primarily respon-
sible for producing prolonged, heavy menstrual bleeding.
 Intramural fi broids: These fi broids are the commonest 
type and are located in the middle of myometrium.
 Subserosal fibroids: Also known as the pedunculated 
fi broids, these fi broids grow beneath the serosa, the outer 
uterine covering. These types of fi broids are the least common 
type. Sometimes they may develop a pedicle and extrude out 
from the surface in form of pedunculated fi broids. Both sub-
mucous and subserosal fi broids can be pedunculated.

Mechanism of Production of Menorrhagia by 
the Fibroids
The mechanism by which endometrial polyps or fibroids 
cause menorrhagia is not well understood. Some of the fac-
tors associated with fi broids which may be responsible for 
producing menorrhagia are increased size of endometrial 
cavity resulting in an increase in the bleeding surface, associ-
ated endometrial hyperplasia, hyperestrogenism and probably 
interference with contractions of the uterine muscles. The 
mechanism of fi broid associated menorrhagia is unknown. 
It is likely to be related to vascular defects which may be 
due to imbalance in production of various vasodilators and 
vasoconstrictors.

 History
As previously mentioned, one of the important causes of men-
orrhagia in women belonging to the reproductive age group is 
leiomyomas (provided that any pregnancy related complica-
tion has been ruled out). The main symptoms attributable to 
leiomyomas are excessive or prolonged menstrual bleeding. 

Excessive bleeding, if remains untreated over a long period 
of time can result in the development of anemia. Anemia can 
manifest itself by producing symptoms such as palpitations, 
lassitude, loss of weight, etc.
 On the other hand, irregular bleeding is usually not a 
characteristic symptom of myomas. Therefore, in cases with 
irregular bleeding, endometrial disease must be ruled out. 
Pedunculated submucous myomas which become infected or 
ulcerated may sometimes produce acyclical bleeding. Other 
circumstances under which the leiomyomas may produce 
irregular bleeding include presence of sacromatous changes 
in the leiomyoma, a coincidental pregnancy state, a coinci-
dental carcinoma of the uterus or an endometrial polyp. The 
association between endometrial cancer and leiomyomas is 
real, though not direct. The same type of the patient may be 
subject to both the diseases because both the diseases are 
related to hyperestrogenism. Therefore, every women suffer-
ing from leiomyomas who has continuous or irregular bleed-
ing should be subjected to endometrial aspiration to rule out 
the presence of endometrial cancer before her treatment is 
planned.
 Other symptoms related to leiomyomas include symp-
toms related to pressure on adjacent organs. These may 
include symptoms such as backache (due to the pressure on 
spinal nerves); urinary symptoms, such as increased diurnal 
frequency (due to bladder irritability); low backache; rectal 
tenesmus and constipation (due to pressure on rectum), etc. 
Cervical or broad ligament fi broids can sometimes produce 
ureteric obstruction.
 Fibroids are usually not painful. They may give rise to 
acute pain under exceptional circumstances, such as tor-
sion of pedunculated fi broids, degeneration, infection and/or 
expulsion of pedunculated submucous tumors through cervix. 
Rarely, a fi broid can cause acute pain when it outgrows its 
blood supply, thereby causing necrosis. Spasmodic dysmen-
orrhea may result when expulsion of a pedunculated submu-
cous tumor stimulates uterine contractions. Congestive dys-
menorrhea may also occur due to associated pelvic conges-
tion. Sometimes, as the small submucosal fi broids enlarge, 
they can stretch the endometrium, causing heavy menstrual 
bleeding and severe pain as the uterus tries to expel the mass. 
Red degeneration of fi broid (described later in the chapter) 
during pregnancy can also produce pain.
 Besides abnormal bleeding patterns, uterine myomas can 
also cause infertility or give rise to certain problems during 
pregnancy. The problems which fi broids can produce during 
pregnancy are described later in this chapter. Presently, it 
is not yet known for sure whether infertility is the cause or 
the effect of leiomyomas. The effect of uterine fi broids on 
the woman’s fertility pattern has been discussed in details in 

Fig. 18.2: Different types of leiomyomas
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chapter 26. Uterine fi broids could be responsible for infertil-
ity by interfering with the implantation of the fertilized ovum, 
by distorting the endometrial cavity and by causing distur-
bances of ovulation. Nearly 40% women conceive following 
myomectomy. Despite of the above mentioned symptoms, 
majority of the fi broids are asymptomatic.
 Therefore, in suspected cases of fi broids, detailed history 
regarding the nature of bleeding, presence of any pressure 
symptoms, infertility and any complications during preg-
nancy, related to the presence of fi broids needs to be elicited. 
Questions which need to be asked regarding the nature of 
bleeding, amount of bleeding, duration of bleeding, pattern of 
bleeding and timing of bleeding have already been described 
in chapter 17. Other details which must be elicited while 
taking history include the following:
• Patient’s age: As previously mentioned, patient’s age can 

provide important pointer towards the diagnosis of under-
lying pathology. Uterine leiomyomas are typically more 
common in patients in the age group of 35–40 years.

• Obstetric history: Uterine fi broids are commoner in nul-
liparous women in comparison to the multiparous women.

• History of contraceptive use (intrauterine device or hor-
mones): Commonly, an intrauterine device (IUD) causes 
increased uterine cramping and menstrual fl ow.

• Presence of any coagulation related disorder: It is 
important to rule out the presence of any coagulation 
related disorders by taking the history of excessive bruis-
ing or bleeding on minor trauma and family history of 
known bleeding disorders. This is especially important in 
a young patient who does not stop bleeding during her fi rst 
menses. This is a very common presentation for an undi-
agnosed bleeding disorder (e.g. Von Willebrand’s disease) 
in a young girl.

• Symptoms of thyroid dysfunction: The alteration of the 
thyroid function may produce menstrual abnormalities 
like amenorrhea or oligomenorrhea (hypothyroidism) or 
menorrhagia (hyperthyroidism).

• History of intake of any medications: Intake of drugs like 
hormones or anticoagulants may typically cause bleeding.

• Plans regarding future fertility and contraception: These 
should be ascertained in order to decide appropriate 
patient management.

• History of undergoing pap smears in the past.

Risk Factors
History related to risk factors which can result in the develop-
ment of fi broids also needs to be taken.
• Heredity: Genetic factors are likely to play an important 

role in the pathogenesis of fi broids. Patient with a posi-
tive family history of fi broid, especially in the fi rst degree 

relatives (mother or sister) is especially at an increased 
risk of developing fi broids.

 Many chromosomal abnormalities have been detected 
in cases of leiomyomas, the commonest being translation 
between the long arms of chromosomes 12-14, the second 
commonest being deletion on the long arm of the chromo-
some Y.

Race
Black women are more likely to have fibroids than the 
women of other racial groups. Furthermore, fi broids occur in 
black women at a younger age and tend to be larger and more 
numerous.

High estrogen levels
High estrogen levels predispose a woman to develop fi broids. 
Some factors which may be responsible for an increased risk 
of fi broids related to hyperestrogenism are as follows:
• Exposure to OCPs at the age of 13–16 years is associ-

ated with a high risk of development of uterine fi broids. 
However, use of oral contraceptive pills in middle age 
group acts as a protective factor.

• Obesity increases the risk probably due to higher levels of 
endogenous estrogens.

• Smoking reduces the risk of fi broids by decreasing the 
levels of endogenous estrogens.

• Child bearing during the reproductive years (25–29) pro-
vides greatest protection against myoma development by 
producing amenorrhea (thereby reduced estrogen levels) 
during pregnancy.

 There is a positive association between fi broids and the 
pelvic infl ammatory disease.

 General Physical Examination
Signs of anemia: Abnormal blood loss, if allowed to continue 
over a long period of time can result in the development of 
anemia.

 Specifi c Systemic Examination
An abdominal and pelvic examination should be performed 
in women presenting with heavy menstrual bleeding. Pelvic 
examination should be preferably avoided in the women 
under the age of 20.

ABDOMINAL EXAMINATION

In case of a large fibroid, the mass may be palpable per 
abdomen. However, a leiomyoma has to attain the size of 
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approximately 12–14 weeks before the abdominal swell-
ing becomes palpable per abdominally. It may be diffi cult to 
detect the leiomyomas, smaller than this on abdominal exam-
ination. In case of uterine fi broids, the mass usually appears 
to be arising from the pelvis, i.e. it may be diffi cult to get 
below the mass. The mass is usually well defi ned, having 
a fi rm consistency and a smooth surface. It is usually mov-
able from side to side, but not from above downwards. If 
the fi broid has undergone cystic degeneration, it may appear 
soft and cystic in consistency, rather than hard. Presence of 
multiple fi broids can result in an irregular appearance of the 
mass. The mass is nearly always dull to percussion because 
the intestines usually lie behind and besides the mass. The 
mass is rarely tender on touch. In case of a single subserous 
leiomyoma with a long pedicle, it may be diffi cult to recog-
nize its connection with the uterus. In such cases, it might be 
diffi cult to distinguish the fi broid from an ovarian tumor.

PELVIC EXAMINATION

The method of conducting the pelvic and bimanual exami-
nation has been discussed in details in chapter 16. Bimanual 
examination helps in assessment of uterine size, shape and 
contour. Presence of an enlarged, irregularly shaped, non-
tender, mobile uterus with fi rm consistency is suggestive of 
fi broids in women aged 30–50 years. On bimanual examina-
tion, it is found that the tumor either replaces the uterus or is 
attached to the cervix. This is an important point because if 
the mass were lateral or moved apart from the cervix, the most 
likely diagnosis would have been presence of an adnexal mass.

 Differential Diagnosis

Pregnancy

Pregnancy must always be ruled out in a woman of 
reproductive age group, presenting with an abdominal lump. 
A urine pregnancy test and an ultrasound examination help in 
confi rming the diagnosis of pregnancy.

Adenomyosis
Adenomyosis is a condition associated with presence of 
endometrial tissue within the uterine myometrium. In cases 
of diffuse adenomyosis, the uterus is symmetrically enlarged 
to the size between 12–14 weeks. Cases of focal adenomy-
osis are associated with asymmetrical uterine enlargement. 
In these cases, it may be difficult to differentiate adeno-
myosis from uterine fi broids. Adenomyosis is often associ-
ated with pain and uterine tenderness. Therefore presence of 
menorrhagia along with dysmenorrhea is more suggestive 

of adenomyosis in comparison to fibroids. MRI helps in 
establishing the exact diagnosis and differentiating between 
fi broids and adenomyosis.

Benign Ovarian Tumor
At times, it may become particularly diffi cult to differenti-
ate between a subserous fi broid and a benign ovarian mass. 
Furthermore, a subserous fi broid may not be associated with 
menorrhagia. The two can be differentiated on a pelvic exam-
ination as explained in chapter 24.

Bicornuate Uterus
One horn of a bicornuate uterus may often be mistaken for 
a myoma. Ultrasound examination may help confirm the 
diagnosis.

 Management
Presently, the main modality of curative treatment in a patient 
with leiomyomas is surgery. Medical therapy does not help 
in curing myomas. It can just provide symptomatic relief and 
help in reducing the size of the tumor by decreasing its blood 
supply. The management plan of a patient diagnosed with 
fi broid uterus, presenting with menorrhagia is described in 
fl ow chart 18.1.

 Investigations
Only investigations which are required in a case of leiomyo-
mas are described next. Investigations which may be required 
to be carried out in the case of abnormal bleeding based on 
history and clinical examination are described in chapter 17.

Complete Blood Count along with Platelet Count 
and a Peripheral Smear
The CBC with platelet count must be conducted to rule out 
presence of anemia.

Imaging Studies
Imaging modalities such as ultrasound (both transabdominal 
and transvaginal ultrasound) and MRI are noninvasive inves-
tigations, which play an important role in the management of 
patients with leiomyomas.

Ultrasound Examination
Nowadays, ultrasound examination (both transvaginal and 
transabdominal ultrasound) has become the investigation of 
choice for diagnosing myomas. The advantages of ultrasound 
imaging are good patient tolerance, noninvasive nature of the 
investigation, relatively low cost, easy availability and high 
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Flow chart 18.1: Management plan of a patient presenting with fi broid uterus presenting with menorrhagia

accuracy rates. Ultrasound examination helps in assessing the 
overall uterine shape, size and contour; endometrial thick-
ness; adnexal areas and presence of hydronephrosis. It helps 
in detection of small, focal, irregular or eccentrically located 
endometrial lesions. Pre-operative fi nding on sonography can 
guide the gynecologist while performing surgery, hysteros-
copy, laparoscopy, etc. Ultrasound examination can help in 
assessing the size, location and number of uterine fi broids. 
It may be sometimes very diffi cult to differentiate between 
submucous myomas and endometrial polyps on ultrasound 
examination. In these cases, the investigations such as 

saline-infusion-sonography (SIS) and hysteroscopy help in 
arriving at the correct diagnosis. Though MRI is an investi-
gation which helps in accurately establishing the defi nitive 
diagnosis of myomas, the high cost associated with its use, 
prevents its widespread use in clinical practice. Presently, 
the ultrasound examination forms the most commonly used 
investigation modality for initial evaluation.

Transvaginal ultrasound
Transvaginal sonography can help in detecting myomas as 
small as 2.5 cm within the uterus (fi gures 18.3A to C). Most 
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new transvaginal probes offer variable frequency transduc-
ers with frequencies between 5.0 and 7.5 MHz. The higher 
the frequency used, the better is the resolution of the image. 
However, with the use of higher frequency ultrasound probes, 
the fi eld of view largely gets restricted. As the uterus enlarges, 
a lower-frequency transducer must be used to visualize the 
organ. The 7.5 MHz vaginal probe works best with a normal 
or minimally enlarged uterus. The 5.0 MHz vaginal probe 
usually images a uterus up to the size of 12 weeks’ gestation. 
If the uterus is larger than this, transabdominal imaging with 
a 2.5 or 3.5 MHz probe is required.
 Various studies have found the sensitivity of TVS in 
detection of leiomyomas to range from 90% to 100% and 
specifi city to range from 80% to 94%.
 Though transvaginal ultrasonography is associated with 
higher resolution in comparison to transvaginal sonogra-
phy, it may not always be useful in distinguishing between a 
submucosal fi broid, endometrial polyp and adenomyosis. A 
newer technique, called saline infusion sonography (SIS) or 
sonohysterography, uses saline infusion into the endometrial 
cavity to enhance the detection of fi broids and polyps.

Sonohysterography (saline infusion sonography)
Saline infusion sonography (SIS) involves infusion of fl uid 
inside the endometrial cavity in order to enhance the evalu-
ation of endometrial cavity and adnexa at the time of ultra-
sound examination. As previously described, one of the major 
advantage of sonohysterography is its ability to differentiate 
polyps from submucous leiomyomas. SIS has been demon-
strated to cause improved evaluation of the endometrial cavity 
and assessment of tubal patency. SIS also helps in detection 
of endometrial pathology such as uterine synechiae, endome-
trial polyps (fi gure 18.4) and submucous leiomyomas. One 
of the major limitations of sonohysterography has been the 
assessment of tubal patency.

Figs 18.3A to C: (A) Intramural fi broid (B) Pedunculated fi broid 
having a diameter of 3.74 cm (C) Submucous fi broid protruding 
inside the endometrial cavity

A

C

B

Fig. 18.4: SIS demonstrating a uterine polyp
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 Procedure: The technique of sonohysterography is rela-
tively simple. Before performing SIS, the possibility of preg-
nancy must be excluded. Patients with a history of pelvic 
infl ammatory disease should be treated prophylactically with 
antibiotics before performing the procedure.
 The cervix is cleaned with an antiseptic swab.
 A 5 French sonohysterogram catheter can be inserted into 
the lower uterine segment or cervical canal in most meno-
pausal patients without using tenaculum or prior cervical 
dilatation.
 The catheter should be fl ushed with normal saline prior 
to insertion in order to avoid the production of air bubbles 
during the procedure.
 After the insertion of the catheter inside the uterine cavity, 
approximately 10 ml of saline is infused inside.
 The vaginal probe ultrasound is inserted, and the sono-
hysterogram is performed, while the saline is being infused 
inside the uterine cavity.
 The cavity should be assessed in multiple transverse and 
longitudinal planes.
 The procedure can cause vagal episodes, particularly in 
nulliparous women who have not had any children in the 
past. In such cases, premedication with nonsteroidal antiin-
fl ammatory drugs (NSAIDs) such as ibuprofen or naproxen is 
recommended.

MRI
Though the use of MRI is not routinely recommended, it 
is useful in mapping the size and location of leiomyomas 
(fi gures 18.5 and 18.6) and in accurately identifying aden-
omyosis. Though MRI gives images with better resolution, 
due to its high cost, MRI is usually reserved for only spe-
cial cases. MRI is usually performed in cases in which the 
diagnosis is not clear on ultrasound examination. Other pelvic 
pathology such as ovarian neoplasms can also be identifi ed 
on MRI. MRI is preferable to CT for imaging myomas as it 
does not expose the patients to ionizing radiations.
 MRI is a highly accurate technique for evaluating uterine 
leiomyomas, adenomyosis and uterine anomalies. MR images 
clearly delineate the myometrium, junctional zone and 
endometrium, allowing highly accurate mapping of the size, 
location and degree of myometrial involvement of uterine lei-
omyomas (fi gures 18.5 and 18.6). It is much more accurate in 
identifying and mapping adenomyosis. The major limitations 
of MRI is the high cost involved.
 In case the patient has risk factors for endometrial cancer 
or she is in the perimenopausal age group or gives history 
of intermenstrual and postcoital bleeding, endometrial 
biopsy and Pap smear are required to rule out carcinoma 
endometrium and carcinoma cervix respectively.

Fig. 18.5: T1-weighted MR image showing an intramural fi broid 
of size 8 cm

Fig. 18.6: 43-year-old woman with large submucosal fibroid. 
Enhanced T1-weighted MR image obtained 4 months after uterine 
artery embolization shows that uterine fi broid decreased to 9 cm 
in maximum diameter (46% tumor volume reduction) and was not 
enhancing. Muscular layer of the uterus is enhanced.

 Treatment/Gynecological Management
Specifi c treatment for menorrhagia is based on a number of 
factors including:
• Overall health and medical history
• Extent of the condition
• The effects of the fi broids on the patient’s lifestyle
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• Personal preference
• Patient’s age
• Desire for future fertility
• Duration and severity of the heavy bleeding
• Underlying cause of the condition
 In case the patient is diagnosed with fi broid uterus, the 
ultimate treatment depends on factors such as the number 
of fi broids, size of fi broids, the proximity of the fi broids to 
the endometrial cavity and severity of symptoms caused by 
them. The closer the fi broids are to the endometrial cavity, the 
more they are likely to be symptomatic. Even if the diagnosis 
of fi broids has been made, it does not necessarily imply that 
they are the cause of bleeding. The menstrual periods may be 
heavy even if the fi broids were not present. It may be some-
times appropriate to offer treatments used for dysfunctional 
uterine bleeding even in the presence of the fi broids. Since 
abnormal uterine bleeding can result from other causes, such 
as endometrial cancer and hormonal problems (dysfunctional 
uterine bleeding), it is important that women with fi broids, 
especially the women in the perimenopausal age group, who 
experience abnormal vaginal bleeding receive a thorough 
evaluation for endometrial cancer.

 The various treatment options which can be used in a 
woman with fibroid uterus are enumerated in table 18.2 
and described in fl ow chart 18.2. In case of uterine fi broids, 
skilled judgment is required to decide whether surgical treat-
ment options such as myomectomy or hysterectomy would be 
required or use of medical treatment options like tranexamic 
acid would be appropriate. Medical management should be 
tailored towards alleviation of symptoms like bleeding and 
pain.
 If the woman has completed her family and does not 
wish to preserve her uterus, hysterectomy can be done. 
Myomectomy is an option for women, who desire future 
pregnancy or wish to preserve their uterus. Removal of 
fi broids that distort the uterine cavity may be indicated in 
infertile women, where no other factors have been identifi ed, 
and in women about to undergo in vitro fertilization treat-
ment. However, the women undergoing myomectomy should 
be counseled regarding the chances of occurrence of massive 
bleeding during myomectomy and the risk for conversion to 
hysterectomy at the time of surgery. Once the decision regard-
ing myomectomy has been taken, the next step is deciding 
the route of myomectomy: Hysteroscopic, laparoscopic or 

Flow chart 18.2: Treatment options for a patient diagnosed with fi broid uterus
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abdominal. Hysteroscopic myomectomy should be con-
sidered as first-line conservative surgical therapy for the 
management of symptomatic intracavitary or submucosal 
fi broids. A hysteroscopic myomectomy is usually preferred 
in cases of submucosal fi broids showing minimal myometrial 
involvement. Laparoscopic myolysis (destruction of myoma 
via diathermy) may present an alternative to myomectomy. It 
may also serve as an alternative to hysterectomy for selected 
women with symptomatic intramural or subserous fi broids 
who wish to preserve their uterus but do not desire future fer-
tility. Uterine artery embolization (UAE) may be offered as 
an alternative to hysterectomy in selected women with symp-
tomatic uterine fi broids who wish to preserve their uterus. 
Women choosing uterine artery occlusion for the treatment 
of fi broids should be counseled about the relative newness 
of the procedure and absence of adequate literature regarding 
the possible risks, long-term effi cacy, fecundity, pregnancy 
outcomes and patient satisfaction associated with UAE.

CONSERVATIVE TREATMENT

Most women with uterine fi broids do not require any treat-
ment. Their tumors either are asymptomatic or the symptoms 
(such as pelvic pain or menorrhagia) can be controlled with 
common medications such as over-the-counter pain medica-
tion for control of pain and iron supplements in presence of 
symptoms related to anemia. Patient counseling and educa-
tion forms an important component of the conservative man-
agement and comprises of the following:
• The patient must be reassured that the bleeding related to 

fi broids is a common, benign cause of bleeding and noth-
ing to worry about.

• Patient must be provided information regarding various 
treatment options, including the probable expectations 
and adverse effects. Patient must be reassured that in case 
she experiences failure with one treatment option, other 
options are available, which can be used.

• Patient must be periodically assessed with either pelvic 
examination or ultrasound examination to determine 
whether fi broids are changing in size or if she is devel-
oping symptoms that would require surgical treatment. 
Periodic assessment is especially important if the patient 
is planning a pregnancy.

• Advice to maintain a menstrual calendar: Women who 
have abnormal blood loss must be encouraged to chart 
their menstrual blood loss every month. Amount of bleed-
ing (scanty, moderate and heavy) and occurrence of men-
strual cramps and pain must also be noted.

MEDICAL TREATMENT

Though the defi nitive treatment for uterine fi broids is sugery, 
medical therapy is sometimes instituted with the following 
aims:

Aims of Medical Management
• Alleviation of symptoms
• Improvement of hemoglobin status before surgery
• Emergency suppression of heavy bleeding
• Minimizing the size and vascularity of uterine fi broids 

prior to surgery. This helps in facilitating the laparoscopic 
or hysteroscopic surgery.

 Acute menorrhagia requires prompt medical intervention. 
Emergency suppression of an episode of heavy prolonged 
menstrual bleed can be achieved by norethisterone 15 mg/day 
or medroxyprogesterone acetate in a dose of 30 mg/day for 
3 weeks. Conjugated equine estrogens are also used for emer-
gency control of bleeding. Medical therapy must be tailored 
according to each individual, taking into consideration fac-
tors like the patient’s age, coexisting medical diseases, family 
history and desire for fertility. For more details regarding 
medical therapeutic options for control of menorrhagia, refer 
to chapter 19. Medical therapeutic options for control of 
menorrhagia in a patient with leiomyomas are described in 
table 18.3.

Prostaglandin synthetase inhibitors
NSAIDs (typically menfenamic acid) may be particularly 
useful when bleeding is associated with pelvic pain and dys-
menorrhea. Various NSAIDs, including mefenamic acid have 
been shown to signifi cantly reduce menstrual blood loss by 
inhibiting the enzyme prostaglandin synthetase, which is 
involved in production of prostaglandins. Imbalance between 
various levels of prostaglandins is thought to be responsible 
for the pathogenesis of menorrhagia. Side effects associated 
with their use include nausea, vomiting, gastric discomfort, 

Table 18.2: Treatment options for uterine myomas in women
with fi broids

Conservative management Asymptomatic women with
 small fi broids
Medical management Not curative
Surgical management Defi nitive treatment
(myomectomy and hysterectomy)
Destruction of fi broids (myolysis, Limited evidence as these
uterine artery embolization, procedures are still under
uterine artery ligation, research stage
focused ultrasound)
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diarrhea and dizziness. Rarely, it can cause hemolytic anemia 
or thrombocytopenia. However, mefenamic acid has been 
observed to be less effective than hemostatic agents (tran-
examic acid) in reducing the amount of blood loss (20% 
vs. 54%), but in general it has a lower side effect profi le. 
Mefenamic acid is administered in the dose of 500 mg 
TDS during menses. Other analgesic drugs belonging to the 
class of NSAIDs, including drugs like naprosyn, ibuprofen, 
indomethacin and diclofenac may also prove to be effective 
in reducing pelvic pain and dysmenorrhea.

Hemostatic agents
Tranexamic acid: Under normal circumstances, clot-
ting of blood requires conversion of fi brinogen into fi brin. 
Fibrinolytic substances (fibrinolysins) in the blood are 
responsible for breakdown of blood clot, resulting in pro-
longed bleeding. Hemostatic agents like tranexamic acid help 
in reducing the blood loss by inhibiting this fi brinolytic activ-
ity, thereby sealing the bleeding vessels. The tranexamic acid 
is administered in the intravenous dosage of 10–15 mg/kg 
body weight 2–3 times a day or 0.5–1 gm per day orally in 
divided doses, leading to a total of 3–6 gm/day for the fi rst 3 
days of the cycle. Side effects due to tranexamic acid are dose 
related and may include symptoms like nausea, vomiting, 
diarrhea and dizziness. Rarely, there may be transient color 
vision disturbance, or intracranial thrombosis.
 Ethamsylate: This drug helps in achieving hemostasis by 
reducing capillary bleeding. It helps in increasing the capil-
lary wall strength and increasing platelet adhesion. It is used 
orally in the dosage of 250–500 mg three times a day.

Gonadotropin releasing hormone agonists
 Mode of action: Gonadotropin releasing hormone 
(GnRH) is released by the hypothalamus and stimulates the 
release of the gonadotropins like, FSH and LH by the pitui-
tary gland. These hormones then trigger the ovary to secrete 

hormones like estrogen and progesterone, which in turn 
stimulate ovarian follicular development. Administration of 
GnRH agonists simulates the action of GnRH in the body. 
However continuous exposure to GnRH agonists desensitizes 
the pituitary gonadotrophs resulting in loss of gonadotropin 
release thereby causing a reduction in estrogen production. 
Therefore, following an initial gonadotropin release associ-
ated with rising estradiol levels, gonadotropin levels even-
tually fall off to castrate levels, with resultant hypogonad-
ism. Therefore due to the use of GnRH agonists, medical 
oophorectomy or medical menopause is produced.
 As previously described, estrogen helps in promoting the 
growth of fi broids. As a result, treatment with GnRH ago-
nists, by reducing estrogen production may cause nearly 50% 
reduction in the initial volume of the myoma within 3 months 
of therapy. Maximum fi broid shrinkage usually occurs after 
3 months of treatment. Therefore, GnRH agonist treatment 
should be restricted to a 3 to 6 months interval. GnRH ago-
nists are at times prescribed before surgery for uterine 
fi broids. They help in reducing the blood loss at the time of 
surgery by shrinking the tumor size, thereby eliminating the 
need for blood transfusions at the time of surgery. This form 
of medical castration is also effective in inducing amenorrhea 
in patients with DUB by breaking the ongoing cycle of abnor-
mal bleeding in many anovulatory patients. Use of GnRH 
agonists in woman of childbearing age can help to shrink 
the size of fi broid tumors, thereby eliminating the need for 
a hysterectomy, thus preserving fertility. Alternatively, their 
use may allow a simpler surgical procedure like laparoscopic 
hysterectomy, thereby avoiding abdominal surgery.
 Dosage and some commonly used formulations (table 
18.4): GnRH agonists are available in various forms including 
nasal spray, subcutaneous injections, slow release intramuscu-
lar injections and subdermal pellets. Some of the commonly 
used preparations of GnRH agonists include leuprolide ace-
tate, goserelin, zoladex, buserelin, nafarelin, triptorelin, etc.

Table 18.3: Medical options available for treatment of
menorrhagia

Antispasmodic agents: NSAIDS, buscopan (menstruating days 
only)
Hemostatic agents: Ethamsylate, Tranexamic acid (menstruating 
days only)
Combined oral contraceptive pills (day 5–25)
Progestogens (e.g. Norethisterone e.g. primolut N, dydrogester-
one (duphaston) and medroxyprogesterone (provera)) (day 5–25)
Hormone replacement therapy (HRT)
Androgens: Danazol, GnRH therapy (daily continuous therapy)
Mirena (levonorgestrel intrauterine system)

Table 18.4: Some commonly used GnRH agonists
in gynecological practice

Name of the Route of Dosage of GnRH 
administration  agonist

Buserelin Intranasal 900–1200 μgms per day
Leupronelin Subcutaneous 0.1–1.0 mg/day
 Intramuscular 3.75 mg/month
Naferelin Intranasal 400–800 μgm/day
Goserelin (zoladex) Subcutaneous 3.6 mg/month
Triptorelin Intramuscular 2–4 mg/month
Histrelin Subcutaneous 10 μgm/kg/day
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 Side effects: GnRH agonists are usually used on a short-
term basis due to high costs and severe adverse effects. Side 
effects associated with GnRH agonists are common to men-
opause and may include side effects like hot fl ashes, mood 
swings, depression, weight gain, headaches and vaginal dry-
ness. These side effects are usually reversible upon cessation 
of treatment. The most important side effect of concern in the 
women using GnRH agonists is osteoporosis. A prolonged 
hypoestrogenic state associated with their use leads to bone 
demineralization resulting in osteoporosis. Therefore, these 
women should not be prescribed these drugs for more than 6 
months. Certain approaches which may be used to protect the 
women against osteoporosis include the following:
• Use of add-back therapy: In this therapy, estrogen and 

progestin are added in a dosage, which is high enough to 
maintain bone density, but too low to counter-balance the 
benefi cial effects of the GnRH agonists.

• Addition of a bone-protective drug like bisphosphonates, 
calcium supplements, etc.

 Since the use of GnRH agonists does not result in ste-
rility, the danger of conception, although rare, is present. 
Furthermore, if a woman becomes pregnant during their use, 
there is some risk for birth defects. Therefore, the women 
should be advised to use barrier contraception during the 
entire course of GnRH agonist therapy. GnRH agonists 
are not indicated in women who are pregnant or are trying 
to become pregnant while using the drug. Before using 
these drugs, the gynecologist should be certain that there 
is no underlying malignancy, particularly leiomyosarcoma, 
endometrial cancer, etc. The use of these drugs can delay the 
detection and treatment of the malignancy and can result in 
some severe complications.

Exogenous progestins and oral contraceptive agents 
(OCP’s)

Use of exogeneous progestins and OCPs can partially sup-
press estrogen stimulation, reducing the growth of uterine 
fi broids. Use of these drugs for controlling menorrhagia is 
described in details in chapter 19. The levonorgestrel intrau-
terine system (Mirena) was initially developed intitially as 
a highly effective and reversible method of contraception. 
However its use has also been observed to provide excellent 
reduction in the amount of menstrual blood loss. Mirena is 
described below in details.

The levonorgestrel intrauterine system (fi gure 18.7)
The levonorgestrel intrauterine system (IUS) helps in reduc-
ing the amount of menstrual blood loss by causing the local 
release of the progestogen, levonorgestrel within the uterine 
cavity. The dose of progestogen released within the uterine 

cavity is equivalent to two progestogen only tablets each week 
(which is approximately equivalent to 15–20 μg of levonorg-
estrol/day). This dose of progesterone helps in thinning the 
endometrial lining, thereby helping in considerably reducing 
the volume of menstrual blood loss. Menstrual bleeding may 
eventually stop while the IUS is in place. The IUS provides 
effective contraception for a period of fi ve years and must be 
removed or replaced after the expiry of this period. However, 
IUS should not be used in presence of large uterine fi broids 
which distort the uterine cavity. Use of IUS can result in the 
development of side effects like change in menstrual bleeding 
pattern, such as frequent, prolonged or heavy bleeding; spot-
ting, light, scanty bleeding, irregular bleeding or cessation of 
bleeding; development of ovarian cysts; weight gain; edema; 
headache; depression; nervousness; mood swings; nausea; 
pain including lower abdominal pain, back pain, breast pain, 
dysmenorrhea; acne; vaginal discharge including cervicitis, 
genital infections, etc.
 Other side effects related to the use of IUS include the 
following:
• Break through bleeding in the fi rst few cycles
• 20% develop amenorrhea within 1 year
• Presence of functional ovarian cysts
Special indications for use of IUS include the following:
• Intractable bleeding associated with chronic illness
• Ovulatory heavy bleeding

Antiprogestins
Antiprogestins like mifepristone can also help in reducing 
fi broid growth. They are administered in the dose of 5 to 50 
mg once a day for a period of 3 to 6 months.

Fig. 18.7: The levonorgestrel intrauterine system (Mirena)
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Selective estrogen receptor modulators 
(e.g., raloxifene)
Some studies have shown that the use of SERMs help in 
reducing the size of fi broids and improving clinical outcomes. 
However, well designed, randomized studies in future are 
required to establish defi nite evidence regarding the benefi t of 
SERMs in treating women with uterine fi broids.

Danazol
This is an androgenic agonist, with strong antigonadotropic 
activity, due to which it can inhibit LH and FSH. As a result, 
it can suppress fi broid growth, but is also associated with a 
high rate of adverse effects, such as weight gain, acne, hir-
sutism, edema, hair loss, deepening of the voice, fl ushing, 
sweating, vaginal dryness, etc and is thus often less accept-
able to patients. For detailed description regarding danazol, 
refer to chapter 23.

Conjugated equine estrogen (Premarin)
Conjugated equine estrogens are effective in controlling 
acute, profuse bleeding. This drug helps in controlling bleed-
ing by exerting a vasospastic action on capillary bleeding by 
increasing the level of various clotting factors in the blood 
including fi brinogen, factor IV and factor X and improving 
platelet aggregation and capillary permeability. Estrogen also 
induces formation of progesterone receptors, making subse-
quent treatment with progestins more effective.
 This drug helps in controlling acute bleeding, but does 
not treat the underlying cause. Therefore appropriate long-
term therapy should be administered depending on the under-
lying pathology, once the acute episode has been controlled. 
These agents are administered intravenously in a dose of 25 
mg every 4 hourly in patients with acute bleeding, for a maxi-
mum of 48 hours. If the bleeding slows down, the patient is 
followed up with estrogen-progestin therapy for 7 days. This 
may be followed up with OCPs for 3 months.
 A D&C procedure may be necessary if no response is 
noted within 24 hours following the use of premarin. D&C 
should not be routinely used for treatment of menorrhagia 
because it provides only short-term relief, typically lasting 
for about 1–2 months. This procedure is used best in conjunc-
tion with hysteroscopy to evaluate the endometrial cavity for 
pathology. For detailed description of the procedure of D&C, 
refer to chapter 16.

Endometrial Ablation
Endometrial ablation does not have much role in controlling 
bleeding related to leiomyomas uterus. While large intrauter-
ine myomas serve as a contraindication for these procedures, 
a woman with small fi broids (< 3cm) can be treated using 

endometrial ablation. These techniques may be also useful 
in controlling menorrhagia related to dysfunctional uterine 
bleeding in the women wishing to conserve their uterus. For 
detailed description of endometrial ablation techniques, refer 
to chapter 19.

SURGICAL OPTIONS

Surgery forms the defi nite treatment modality for uterine leio-
myomas. The three main surgical options, which can be used 
in the women with leiomyoma uterus include: Myomectomy, 
hysterectomy and more recently uterine artery embolization 
(UAE). Women should be informed that having a UAE or 
myomectomy would potentially allow them to retain their 
fertility. Some indications, when the gynecologist needs to 
resort to surgery in case of a woman with leiomyomas uterus 
are enumerated in the table 18.5 below.
 Besides acting as the defi nitive cure for myomas, surgical 
management is also used in the following circumstances:
• Control of excessive uterine bleeding.
• Control of pain and symptoms related to excessive pelvic 

pressure.
• Infertility with distortion of endometrial cavity or tubal 

occlusion.
• Menorrhagia not responding to conservative or other med-

ical treatment modalities.
• There is a high clinical suspicion of malignancy.
• Growth of fi broid continues even following the menopause.
• Menorrhagia results in severe iron defi ciency anemia.
• Recurrent pregnancy losses (all the other causes have been 

ruled out and uterine fi broids appear to be the most likely 
cause of recurrent miscarriages).

Hysterectomy
Hysterectomy, a major surgical operation involving the 
removal of the woman’s uterus helps in providing defi ni-
tive cure for uterine leiomyomas. Hysterectomy can be per-
formed in three ways: Abdominally, vaginally and in some 

Table 18.5: Indications for surgery in patients with myomas

Presence of large fi broids (greater than 3 cm in diameter)
Severe bleeding, having a signifi cant impact on a woman’s quality 
of life, which is refractory to drug therapy
Persistent or intolerable pain or pressure
Urinary or intestinal symptoms due to presence of a large myoma
History of infertility and future pregnancy is desired
History of recurrent spontaneous abortions and future pregnancy 
is desired
Rapid enlargement of a myoma (especially after menopause) 
raising the suspicion of leiomyosarcoma (a rare cause)
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Table 18.6: Indications for hysterectomy

The woman no longer wishes to retain her uterus and fertility
Patient wishes for amenorrhea
Other treatment options (medical, myomectomy, UAE, etc) have 
failed or are contraindicated

Table 18.7: Disadvantages of hysterectomy

High risk of complications (risk of intraoperative hemorrhage, 
damage to other abdominal organs, etc.)
Requirement of general or regional anesthesia
The recovery time varies from two to eight weeks
Early onset of menopause
Possible requirement for hormone replacement therapy in future

Table 18.8: Factors to be taken into consideration before
deciding the route of surgery

Presence of other gynecological conditions or diseases
Uterine size
Location, number and size of uterine fi broids
Mobility and descent of the uterus
Size and shape of the vagina
History of previous abdominal surgery

cases laparoscopically. Recovery time varies from two to six 
weeks. This procedure is more expensive and is associated 
with greater mortality and morbidity in comparison to other 
surgical procedures (myomectomy, UAE, etc). The mortal-
ity rate for hysterectomy ranges from 0.1–1.1 cases per 1000 
procedures. The morbidity rate usually is 40%. Hysterectomy 
should be considered only when any of the indication men-
tioned in table 18.6 occur.
 As mentioned before, hysterectomy is a major surgery, 
which is associated with numerous complications includ-
ing high rates of morbidity and mortality. Some other disad-
vantages of hysterectomy are enumerated in table 18.7. The 
removal of the uterus can frequently result in signifi cant phys-
ical strain and psychological stress. Thus, prior to the deci-
sion of hysterectomy, the gynecologist should have detailed 
discussion with the patient regarding the advantages and 
disadvantages of the surgical procedure, its impact on sexual 
feelings, fertility and bladder function, probable treatment 
complications, the woman’s expectations and issues related 
to menopause and their psychological impact. Removal of 
healthy ovaries should not be routinely undertaken during the 
surgery.
 Removal of ovaries should only be undertaken with the 
express wish and consent of the woman. Removal of the ova-
ries at the time of hysterectomy may be considered in the 
women with a signifi cant family history of breast or ovarian 
cancer or those suspected of developing future ovarian malig-
nancy. Women should be informed about the risk of possible 
loss of ovarian function and its consequences, even if their 
ovaries are retained during hysterectomy. The women should 
be counseled regarding the possible requirement for hormone 
replacement therapy (HRT) following oophorectomy.
 Next step is to decide the route of surgery: Vaginal route 
(vaginal hysterectomy), abdominal route (abdominal hyster-
ectomy) or laparoscopic route [laparoscopic hysterectomy 

or laparoscopic assisted vaginal hysterectomy (LAVH)]. 
Usually vaginal hysterectomy is preferred over abdomi-
nal hysterectomy. Compared with abdominal hysterectomy, 
vaginal hysterectomy is associated with reduced rate of mor-
bidity (shorter hospital stay and faster recovery) and other 
complications. Laparoscopic hysterectomy or LAVH is also 
associated with reduced rates of morbidity and complications 
(post-operative pain, hospital stay and recovery period) in 
comparison with abdominal hysterectomy. However LAVH 
may not be widely available as its performance requires spe-
cifi c laparoscopic training and skills. Various factors must be 
taken into consideration before deciding the route of surgery. 
Some of the factors, which need to be taken into account, are 
listed in table 18.8.
 When abdominal hysterectomy is decided upon, then 
both types of abdominal hysterectomies: The total method 
(removal of the uterus and the cervix) and subtotal method 
(removal of the uterus and preservation of the cervix) should 
be discussed with the woman.

Myomectomy
Surgical removal of myomas from the uterine cavity is 
termed as myomectomy. Although myomectomy allows pres-
ervation of the uterus, present evidence indicates a higher 
risk of blood loss and greater operative time with myomec-
tomy in comparison to hysterectomy. Numerous techniques 
are used nowadays for performing myomectomy. These 
include the following: Performing a myomectomy through an 
abdominal incision (fi gure 18.8), vaginal incision, with help 
of a laparoscope (fi gure 18.9) or with help of a hysteroscope 
(fi gure 18.10). Removal of the myoma relieves symptoms 
in more than 75% of women. Summary of ACOG practice 
bulletin (2000) regarding the management of leiomyomas is 
enumerated in table 18.9.
 There are times, when myomectomy is associated with 
uncontrollable bleeding and thus needs to be converted into 
an abdominal hysterectomy during the time of planned sur-
gery.Therefore, if myomectomy is selected as the therapeu-
tic option, the women should be counseled about small risk 
of reoperation and the risk of conversion to hysterectomy. 
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Fig. 18.8: Abdominal myomectomy

Fig. 18.9: Laparoscopic myomectomy

Fig. 18.10: Hysteroscopic myomectomy

Table 18.9: Summary of ACOG practice bulletin (2000) for
management of leiomyomas

Evidence level A (based on well designed, randomized controlled 
trials)
Hysterectomy is the defi nitive cure for symptomatic leiomyomas; 
however abdominal myomectomy is a safer and more effective 
option in women who wish to become pregnant.
Use of GnRH agonists and vasopressin pre-operatively at the 
time of myomectomy helps in reducing the amount of blood loss.

Evidence level C (based on evidence from expert committee 
reports or opinions and/or clinical experience of respected 
authorities)
Safety of laparoscopic myomectomy has yet not been established 
in women planning pregnancy.
Hysteroscopic myomectomy is an effective option for women with 
submucous fi broids.

Table 18.10: Indications for myomectomy

Women with symptomatic myomas, desiring fertility
Large myomas (especially the submucosal or intramural type)
Any symptomatic fi broid, (which causes menometrorrhagia) also 
needs to be treated
When IVF is indicated (especially if the myoma results in the 
distortion of the uterine cavity)

Besides ACOG (2000), RCOG (1998) also suggests that the 
present evidence does not establish the safety and effi cacy of 
laparoscopic myomectomy for women planning pregnancy. 
Hysteroscopic myomectomy has been considered as an effec-
tive option for controlling menorrhagia in women with sub-
mucous fi broids.
 Some of the indications for myomectomy are listed in 
table 18.10. Myomectomy is a viable therapeutic alternative 
to hysterectomy in women with symptomatic myomas, who 
desire fertility. If the myoma (especially the submucosal or 
intramural type) is large in size (> 5 cm), most studies recom-
mend that it must be removed. Large submucosal or intra-
mural myomas not only may cause distortion of endometrial 
cavity, they may also result in menometrorrhagia. Both these 
factors have been shown to result in reduced fertility. Large 
myomas may also result in complications for the future preg-
nancies (miscarriage, preterm delivery, etc).
 Any symptomatic myoma (for e.g. myoma which causes 
menometrorrhagia) also needs to be treated. However, fi nding 
of a small asymptomatic leiomyoma in an infertile woman is 
not an indication for immediate myomectomy. Uncertainty 
regarding surgery exists mainly for asymptomatic women 
along with the presence of mostly large intramural or subse-
rous myomas in the uterus.
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 Success rate of IVF is most significantly affected by 
presence of intramural or submucosal fi broids which dis-
tort the uterine cavity. Therefore presence of intramural or 
submucous myomas which distort the endometrial cavity in 
a woman undergoing IVF is also an indication for myomec-
tomy. However, if the myoma does not distort the endome-
trial cavity, the indications for myomectomy are not so clear. 
The available evidence does not support myomectomy before 
ART in patients with asymptomatic myomas that do not sig-
nifi cantly distort the uterine cavity or cause abnormal uterine 
bleeding.
 Due to a high rate of myoma recurrence, a myomectomy 
is generally not recommended for women who have com-
pleted child bearing, yet continue to suffer from excessive 
heavy menstrual periods and from pelvic pressure and pain 
due to fi broids.

Risks Associated with Myomectomy
Risks associated with myomectomy are enumerated in 
table 18.11. Since there are numerous risks associated with 
myomectomy, the expected benefi ts of myomectomy must 
be weighed against the risks associated with the procedure, 
before carrying out this surgery. The most important compli-
cation associated with myomectomy is intraoperative blood 
loss. Thus crossmatched blood must be made available for 
transfusion. Also, anemia must be corrected before perform-
ing the elective myomectomy. Use of GnRH agonists prior to 
surgery may help in preventing anemia by reducing the blood 
loss related to menorrhagia. Before performing myomectomy, 
it is important to counsel the patient regarding the possibility 
that intraoperative fi ndings may contraindicate myomectomy 
and require that hysterectomy be performed instead.
 If pregnancy is desired, there is a risk of uterine rupture 
after myomectomy during delivery. This can occur irrespec-
tive of the route for myomectomy (abdominal, laparoscopic 
or hysteroscopic myomectomy) due to excessive dissection 
of myometrial muscles during the surgery.
 Development of post-operative adhesions following myo-
mectomy is an important complication of myomectomy. This 

complication has been shown to occur more with laparo-
scopic as compared to the abdominal procedure. In order to 
reduce the risk of development of post-operative intestinal 
adhesions, incisions over the peritoneal aspect of the poste-
rior uterine wall must be avoided during surgery.
 Recurrence of myomas post-operatively is another com-
plication associated with myomectomy (more with laparo-
scopic as compared to the abdominal procedure). A small 
myoma at the time of surgery may get overlooked and not 
get removed. This may result in future recurrence of myoma 
post-operatively.

Deciding the Type of Myomectomy 
to be Performed
Myomectomy can be performed abdominally, laparoscopi-
cally or hysteroscopically. If myomectomy is being per-
formed to regain fertility, the next question, which requires to 
be answered is, what type of myomectomy would be associ-
ated with best pregnancy outcome? Abdominal, laparoscopic 
or hysteroscopic? These various options are discussed below:

Abdominal myomectomy
The advantage of abdominal myomectomy is that large 
fi broids can be quickly removed. The surgeon is able to feel 
the uterus, which is helpful in locating myomas that may be 
deep in the uterine wall or are very small in size. The dis-
advantage of a laparotomy is that it requires an abdominal 
incision. The main complication of myomectomy is that it 
weakens the uterine musculature. As a result, a woman who 
becomes pregnant after a myomectomy may require a cesar-
ean delivery to prevent rupture of the uterus at the myomec-
tomy site.
 Steps: After inspecting the uterus to determine the number 
and position of the fi broids, the uterine endometrium overly-
ing the fi broid is cut, following which the fi broids are sepa-
rated and removed from the normal uterine muscle. After the 
removal of the fi broids, normal uterine muscle can be sewn 
back together.

Laparoscopic myomectomy
Fibroids can also be removed by laparoscopy. The challenges 
of this surgery rest with the surgeon’s ability to remove the 
mass through a small abdominal incision and to reconstruct 
the uterus. Laparoscopic myomectomy is most commonly 
used for removing subserosal fi broids. The steps for removal 
of a subserosal myoma are shown in fi gures 18.11A to H. 
Once the fi broids are removed, they are cut into pieces and 
removed with help of a morcellator. The advantage of laparo-
scopic myomectomy is that it this can be performed as an out-
patient procedure and allows faster recovery in comparison 

Table 18.11: Risks associated with myomectomy

Increased post-operative blood loss
Hysterectomy may be required during the surgery, if myomectomy 
appears dangerous or diffi cult
Increased risk of uterine rupture at the time of delivery
Need for mandatory cesarean section in case the patient achieves 
pregnancy
Increased risk for post-operative adhesions
Recurrence of myoma post-operatively
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Figs 18.11A to H: (A) Presence of a subserous fi broid, which is handled laparoscopically (B) An incision given over the surface of fi broid 
(C) The myoma is gradually shelled out from the underlying myometrium (D) The myoma has been shelled out completely (E) The large 
fi broid is morcellated and removed from the body (F) Following the removal of myoma the small raw area left after removal is stitched 
together with vicryl sutures (G) The closure of uterine myometrium is almost complete (H) The myometrial suture line following the 
completion of surgery

F G H

C D E

A B

to a conventional laparotomy. One of the disadvantage of the 
procedure is that extended time may be required for removing 
large fi broids from the abdomen. Since the surgeon cannot 
actually touch the uterus, it may be more diffi cult to detect 
and remove smaller myomas. Additionally, a uterus repaired 
laparoscopically is more likely to give away at the time of 
delivery in comparison to the uterus that is repaired abdomi-
nally. This is likely to be problematic in women desiring 
future pregnancy.

 Procedure (figures 18.11A to H): Two or three small, 
half–inch incisions are made above the pubic hairline and the 
laparoscopic instruments are passed through these small inci-
sions to perform the surgery. After reaching the uterus, the 
subserosal fi broid is grasped and freed from its attachments 
to the normal uterine muscle. In case of a subserosal fi broid 
attached by a stalk on the uterine surface, once the stalk of the 
subserosal fi broid has been cut and the fi broid is freed from 
the uterine surface, the fi broid can be cut up into small pieces 
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with a specially designed instrument called a morcellator and 
brought out of the abdomen through a small incision. The 
deeper the fi broid is embedded into the uterine muscle wall, 
the more diffi culty may be encountered while removing it. In 
these cases, an incision is given over the surface of the fi broid, 
following which the fi broid is gradually shelled out from the 
uterine musculature or removed using a myoma screw. After 
the myoma has been completely freed from the uterine sur-
face, it is removed using a morcellator. The uterine wall is 
repaired using laparoscopically applied sutures. Laparoscopic 
suturing with small instruments requires considerable amount 
of surgeon skill, experience and judgment. If future fertility is 
desired, then the strength of the uterine wall repair is impor-
tant. Thus before undertaking laparoscopic myomectomy in 
a woman desiring future fertility, factors which are likely to 
infl uence uterine wall strength following repair, need to be 
taken into consideration. These include size of fi broid and 
closeness of the myoma to the endometrial cavity.
 Advantages of laparoscopic myomectomy: Advantages 
of laparoscopic myomectomy are described in table 18.12. 
Since laparoscopic myomectomy is a less invasive procedure 
in comparison to the conventional abdominal myomectomy, 
it is associated with fewer complications in the operative and 
post-operative periods, compared to that of the abdominal 
procedure. Laparoscopic myomectomy results in signifi cantly 
reduced hospital stay following surgery, reduced surgical 
morbidity and improved patient’s outcome and patient’s 
recovery. Blood loss during surgery is signifi cantly less with 
laparoscopy.
 Complications of laparoscopic myomectomy: Complica-
tions of laparoscopic myomectomy are listed in table 18.13. 
The most important complication following myomectomy is 
the development of adhesions post-operatively. Development 
of these post-operative adhesions is particularly important as 
these adhesions can trap the adnexa, resulting in tubal block-
age, etc. Hence, this can impair the woman’s fertility, result-
ing in further problems in women desiring future fertility. 
Development of adhesions post-operatively is less commonly 
associated with laparoscopic myomectomy in comparison to 
abdominal myomectomy. There has been a recent advance-
ment in laparoscopic surgery, associated with the use of spe-
cial substances, called adhesion barriers, which help prevent 
the formation of scar tissue after surgery. Small sheets of 
cloth-like material can be wrapped around the raw areas from 
surgery and this material prevents nearby tissue from adher-
ing to the site of surgery (fi gure 18.12). After a few weeks, 
the material dissolves, leaving the newly healed surgery sites 
fairly free of adhesions. While the use of these barriers may 
not be completely perfect in preventing adhesions, they have 
been shown to help reduce the formation of adhesions.

Table 18.12: Advantages of laparoscopic myomectomy

Less invasive procedure
Fewer operative and post-operative complications (post-operative 
adhesions, blood loss, paralytic ileus, infection, etc)
Reduced surgical morbidity resulting in improved post-surgical 
outcomes
Signifi cantly reduced hospital stay and quick recovery
May be performed as an outpatient surgery under general or 
regional anesthesia

Table 18.13: Complications of laparoscopic myomectomy

Development of uterine rupture during pregnancy (most commonly 
third trimester)
Development of post-operative adhesions
Recurrence of myoma after myomectomy
The procedure requires more level of skill and training in compari-
son to the abdominal surgery

 As previously mentioned, the operative and post-oper-
ative complications associated with laparoscopic myomec-
tomy are much less in comparison to abdominal myomec-
tomy. One of the most important complications associated 
with any type of myomectomy is the risk of uterine rupture 
during pregnancy. Though both laparoscopic and abdominal 
myomectomies can result in uterine rupture, the timing of 
this drastic complication varies between the two procedures. 
While, uterine rupture following abdominal myomectomy 
commonly occurs during labor, that following laparoscopic 
myomectomy commonly occurs during the third trimester of 
pregnancy (after 36 weeks).
 Some possible reasons for the uterus to rupture follow-
ing laparoscopic myomectomy are listed in table 18.14. 

Fig. 18.12: Use of adhesion barriers for prevention of 
post-operative adhesions
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Myomectomy is a very challenging procedure because it may 
require extensive manipulation and reconstruction of the uter-
ine tissue. Moreover, the uterus is an organ which undergoes 
remarkable structural changes (hypertrophy and hyperplasia), 
both during pregnancy and puerperium. Massive enlargement 
of the uterus during pregnancy can result in weakening of the 
uterine scar, increasing the risk for uterine rupture.
 Besides this natural disadvantage, the microsurgical 
procedure (laparoscopic myomectomy) is associated with 
less perfect reconstruction of uterine tissue in comparison 
to abdominal myomectomy. As a result, the risk of uterine 
rupture is more with laparoscopic procedure in comparison 
to abdominal procedure. Also, when the myomas are deeply 
embedded in the myometrium or are large in size or numer-
ous, proper repair of the uterine wall may not be possible 
with laparoscopic procedure. Wide use of electrosurgery for 
obtaining hemostasis during laparoscopic surgery may be 
another factor involved in reducing the scar strength. Use 
of electrosurgery may result in poor vascularization, tissue 
necrosis and adverse effects on scar strength. Excessive 
bleeding during the surgery can result in hematoma forma-
tion, which can weaken the uterine walls by resulting in the 
formation of fi brous tissue.
 During myomectomy, extensive manipulation of uterine 
tissue is performed. The uterine muscles have an ability to 
regenerate slowly. If the edges of the wound are accurately 
sutured, the healing of the uterine wound takes place through 
regeneration of myometrial muscles. This results in strength-
ening of the uterine walls. On the other hand, if the edges 
of the wound are not approximated properly, healing occurs 
by secondary intention, thereby resulting in the formation of 
fi brous tissue, which considerably weakens the post-operative 
scar. Thus, in order to avoid scar rupture during pregnancy, 
precautions to be taken are listed in table 18.15.
 Another possible complication is the recurrence of 
myoma following surgery. Laparoscopic myomectomy, due 
to limited exposure may result in less effective removal of the 

fi broid tissue. This is especially the case if multiple myomas 
are present in the uterus. Incomplete removal of myoma 
tissue may result in development of recurrence following 
laparoscopic myomectomy.

Hysteroscopic myomectomy
Hysteroscopic myomectomy forms the procedure of choice 
for completely submucosal myomas or those myomas having 
less than 50% extension into the myometrium.
 Hysteroscopic myomectomy can be performed as a simple 
outpatient procedure where a hysteroscope is placed into the 
uterine cavity and the leiomyomas are resected out (fi gures 
18.13A to C). The technique of hysteroscopic resection of 
submucous leiomyomas was fi rst described by Neuwirth and 
Amin in 1976. Since the use of hysteroscope requires instil-
lation of fl uid inside the uterine cavity, it is important to 

Table 18.14: Possible reasons for uterine rupture following
laparoscopic myomectomy

Natural tendency of the uterus to undergo hyperplasia and hyper-
trophy during pregnancy
Less perfect reconstruction of uterine tissues
Proper repair of the uterine wall may not be possible (especially 
with large, numerous or deeply embedded uterine myomas
Presence of a hematoma over scar tissue
Wide use of electrosurgery for obtaining hemostasis during lapa-
roscopic surgery

Table 18.15: Precautions to be taken to prevent scar rupture
after laparoscopic myomectomy

Proper approximation of the edges of the incision (inverting the 
edges of the myometrium)
One must never use radiofrequencies to achieve hemostasis 
during surgery
Long time interval must be planned between surgery and preg-
nancy (greater than one year)
Elective cesarean section in these patients before 36 weeks

Fig. 18.13A to C: (A) Hysteroscopic view showing presence of a submucous fi broid (B) Beginning of the hysteroscopic resection of 
submucous fi broid (C) Completion of the hysteroscopic resection of submucous fi broid

A B C
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Fig. 18.14: European Society of Hysteroscopy classifi cation of 
myomas

monitor ongoing fl uid balance carefully during hysteroscopic 
removal of fi broids. According to the European Society of 
Hysteroscopy, submucous leiomyomas have been classifi ed 
into three categories depending on the degree of myometrial 
invasion (fi gure 18.14). T-0 corresponds to pedunculated sub-
mucous leiomyomas. T-I represents submucous leiomyomas 
with less than 50% invasion into the myometrial wall and T-II 
those with greater than 50% invasion. Myomas belonging to 
the categories T-0 and T-1 should be attempted using a hys-
teroscope. However, hysteroscopic resection should not nor-
mally be attempted in fi bromyomas belonging to T-2 category. 
This is so because, when submucous myomas have intramu-
ral extensions greater than 50%, hysteroscopic resection may 
be associated with a higher rate of complication, including 
increased rate of conversion to laparotomy, higher rates of 
intravascular extravasation of distending media, prolonged 
operating times and increased requirement for repeat surgery. 
Therefore, endoscopic removal of intramural or submucosal 
leiomyomas larger than 5 cm in diameter or with myometrial 
involvement greater than 50% should be attempted only by 
very experienced endoscopists.

DESTRUCTION OF THE FIBROIDS

Several procedures have been designed to treat the myomas 
by destroying their blood supply instead of removing them.

Myoma Coagulation (Myolysis)
Myoma coagulation, also known as myolysis, is a laparo-
scopic procedure which helps in shrinking the fibroids 

without removing them. The procedure is performed laparo-
scopically, in which either a laser or a cryo needle is passed 
directly into the fi broid to destroy both the fi broid tissue and 
the blood vessels feeding it. The destroyed fi broid tissues are 
eventually absorbed by the uterus. Presently, myoma coagu-
lation is not recommended for women desiring future fertility 
because the procedure is thought to result in the formation of 
scar tissue, which is likely to weaken the strength of the uter-
ine wall. Due to this, there are high chances of uterine rupture 
during the pregnancy in case the woman conceives following 
myolysis. Although some women who underwent the proce-
dure have conceived and have been uneventfully delivered by 
cesarean section, the fertility and pregnancy outcomes after 
laparoscopic myolysis remain unknown. Presently, however 
the patients undergoing myolysis are advised not to attempt 
to conceive following the procedure. The indications for 
myolysis include symptomatic patient presenting with men-
orrhagia, pelvic pain or pressure symptoms due to fi broids 
pressing upon the adjacent organs; presence of four or fewer 
myomas with a size of less than 5 cm; or if the size of the larg-
est subserosal myoma is less than 10 cm in diameter. Other 
concomitant laparoscopic pelvic surgery such as adhesiolysis, 
excision of endometriosis or adnexal surgery, can be carried 
out at the same time. Sometimes, concomitant hysteroscopic 
endometrial ablation is performed at the end of laparoscopic 
myolysis to further assist in the treatment of menorrhagia. 
Complications associated with myolysis include pelvic infec-
tion, bacteremia and bleeding. Thus, laparoscopic myolysis 
may present an alternative to myomectomy or hysterectomy 
for selected women with symptomatic intramural or subse-
rous fi broids who wish to preserve their uterus, but do not 
desire future fertility.

Uterine Artery Embolization (UAE)
Uterine artery embolization is a relatively new, novel tech-
nique for treatment of uterine fi broids, which was fi rst per-
formed by Ravina, a French Gynecologist in 1995. UAE is 
a nonhysterectomy surgical technique, which helps in reduc-
ing the size of the uterine fi broids by shrinking them, without 
actually removing them. Besides uterine fi broids, the tech-
nique of embolization has been used to treat various other 
medical pathologies like, inoperable cancers, brain aneu-
rysms, arteriovenous shunts in the lung, etc.

Procedure
The procedure of UAE itself lasts between 1 to 2 hours. 
Though anesthesia is usually not required, the procedure is 
usually performed under sedation. The interventional radi-
ologist introduces and manipulates a catheter through the 
femoral artery into the internal iliac and uterine arteries 
(fi gure 18.15). Once the fi broids are visualized on X-ray, an 
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Fig. 18.15: Passing the catheter through femoral artery into the 
uterine artery

Fig. 18.16: Blocking the blood supply of fi broids

embolizing agent [gelatin microspheres (trisacryl gelatin) or 
polyvinyl alcohol] is injected, which helps in blocking both 
the uterine arteries, thereby cutting off the blood supply to 
the fibroids (figure 18.16). Compared to normal uterine 
cells, fi broid cells are much more sensitive to low oxygen 
saturation. Thus, due to the lack of suffi cient blood supply, 
the fi broids become avascular and shrink, ultimately result-
ing in cell death, their degeneration and eventual absorption 
by the myometrium. The normal myometrium, on the other 
hand, receives new blood supply from vaginal and ovarian 
vasculature. As fi broids begin to undergo necrosis, any active 

bleeding commonly subsides. The dying cells of the fi broids 
may release toxins, which may cause irritation of the sur-
rounding tissues, thereby causing pain and infl ammation in 
the fi rst few days following the procedure. Though the rate of 
recovery usually varies from one woman to the other, it usu-
ally takes a few months for the fi broids to fully shrink and the 
full effect of the procedure to be evident.
 Till date, this procedure has been performed in approxi-
mately 30,000 women in the United States and another 
20,000 women worldwide. As a result, presently there is lim-
ited evidence regarding the safety and effi cacy of the proce-
dure. The world-wide success rate of the procedure in pro-
ducing improvement of symptoms has been considered to be 
approximately 85%. UAE may be the right treatment choice 
in women in whom the symptomatic relief may be obtained 
by shrinking the fi broids to a little more than half their present 
size. However, UAE may not be very helpful for women with 
extremely large fi broids because they may not shrink enough 
to make a signifi cant difference in the symptoms. Since the 
technique of UAE has been available since 1997, there is 
presently no long-term follow up information. Three to six 
months following UAE, the uterus and fi broids are likely to 
have decreased by about 40% in size. About 90% of women 
who were symptomatic due to the large size of their fi broids 
would experience a signifi cant improvement in their symp-
toms. About 10% to 15% of women who have UAE may con-
tinue to suffer from menorrhagia and may require some other 
treatment modality.

Complications
Major complications: Major complications such as pulmo-
nary embolism, arterial thrombosis, groin hematomas, local 
infections, guide-wire perforation of arteries, allergic reaction 
to contrast medium, endometritis, ischemia of pelvic organs, 
sepsis and death are rare events with UAE. These may occur 
in approximately 0.5% cases of embolization performed for 
symptomatic fi broids. Till date, only four fatalities have been 
reported among more than 30,000 procedures which have 
been performed worldwide.
 Early acute abdominal pelvic pain: Nearly all women 
may experience some degree of acute pain within the fi rst 
few weeks, often requiring hospitalization with intensive pain 
management protocols and monitoring. The pain is thought 
to be due to nonspecifi c ischemia of the uterus and fi broids. 
It often responds to pain control with analgesics like opiates 
and non-steroidal antiinfl ammatory drugs.
 Post-embolization syndrome: Following UAE, some 
women may develop low-grade fever, leukocytosis, increas-
ing pelvic pain and a vaginal discharge. Many of these 
women may also experience malaise, nausea and exhaustion. 
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This combination of these symptoms is known as post-
embolization syndrome and is probably related to transient 
fi broid degeneration and uterine ischemia. The condition is 
usually self-limiting and symptoms may last from few days to 
weeks; the patient may be hospitalized for antibiotic therapy. 
The post-embolization syndrome normally regresses over 
time. However, if the symptoms seem to worsen over the 
period of time, an examination and evaluation for infection is 
important. In presence of severe infection, hysterectomy may 
be required.
 Misembolization: Since the particles that are used for 
embolization are very small, in a few instances, the particles 
may travel through blood vessels to areas besides the fi broid 
tissue, where they are actually intended to go. This is termed 
as misembolization.
 Infection: The incidence of febrile morbidity and sepsis 
following embolization has been reported to be between 1.0% 
and 1.8%. Some of the infections, which can occur, include 
pyometra with endomyometritis, bilateral chronic salpingi-
tis, tubo-ovarian abscess and infection of the myomas. The 
most frequent pathogen that has been isolated is Escherichia 
coli. Though some women may respond to antibiotic therapy, 
others may require prolonged hospitalization, intensive ther-
apy and sometimes even hysterectomy. Prophylactic antibiot-
ics have not been shown to be effective and should be used 
only in women at higher risk of infection.
 Affect on fertility: The ovaries may stop functioning in 
about 5% of the women, following embolization and early 
menopause may result. This may be a particularly devastat-
ing complication for young patients who wish to conceive in 
future. The ovarian function may cease due to reduced blood 
supply. The blood supply to the ovaries may be blocked off 
due to misembolization or as a result of the blockage of uter-
ine artery in women in whom the main blood vessels sup-
plying the ovaries branches off from the uterine artery. As a 
result, if the uterine artery is blocked, the blood supply to the 
ovary is also blocked off and the ovaries cease functioning.
 Pregnancy outcomes: Though this procedure helps in 
preserving the uterus, pregnancies following UAE have been 
reported to be at higher risk in comparison to the general 
population. Women becoming pregnant following UAE may 
be at signifi cantly increased risk for postpartum hemorrhage, 
preterm delivery, cesarean delivery, malpresentation and uter-
ine rupture.
 Presently, however there is limited evidence regarding the 
pregnancy outcomes following UAE. As a result, the women 
who wish to conceive in future are not recommended to use 
UAE as treatment option for their fi broids. Better evidence in 
form of future well-designed, randomized studies is required 

before UAE can be confi dently recommended to the women 
with fi broids desiring future fertility.
 Risk of underlying malignancy: Similar to myolysis, no 
samples are sent for biopsy in UAE; therefore any underlying 
malignancy is likely to remain undetected. However this is 
unlikely to cause any problem because the chances of malig-
nancy in cases of fi broids are extremely low.
 Persistent or chronic pain: In 5% to 10% of women, 
the pain persists for more than 2 weeks. Presence of uterine 
infection should be ruled out in these cases. Persistent pain 
in the absence of infection or pain lasting longer than 2 to 3 
months may require surgical intervention.
 Transcervical fi broid tissue passage: Overall, transcervi-
cal fi broid tissue passage may occur in approximately 2.5% 
of the patients. This may be associated with severe pain, 
infection or bleeding and is one of the most common compli-
cations requiring hospitalization.

Laparoscopic Uterine Artery Ligation
Gynecologists have recently created a surgical technique to 
surgically ligate off the uterine arteries rather than blocking 
them with embolization agents using the laparoscope. The 
advantages of the surgical uterine artery ligation over UAE 
are that there is a little risk of misembolization to other areas 
and there is no theoretical risk of premature menopause that 
may accompany UAE. If, however, some women have a 
branch of the uterine artery as the only blood supply to the 
ovaries, then surgical ligation of the uterine artery may cut off 
blood supply to the ovaries, resulting in an early menopause 
for these women.

Focused Ultrasound (MRgFUS) for 
Treatment of Fibroids
This is another new technique for destruction of fi broids, 
which is still under the research stages. In this technique, 
ultrasound energy, which uses high-frequency energy in the 
form of sound waves, is used for destroying fi broids. This 
energy can be focused on a single point inside a patient’s 
body (for example on a fi broid) so that the heat created by the 
energy is able to destroy the fi broid cells (fi gure 18.17). Since 
the technique uses MRI to focus the ultrasound waves, hence 
the term “magnetic resonance guided focused ultrasound 
(MRgFUS)” is used to describe this technique. Still in its 
early stages of development, focused ultrasound is a nonin-
vasive alternative to treat fi broids. The use of focused-ultra-
sound is associated with very low risk and rapid recovery. 
However, presently there is limited evidence regarding the 
safety and effi cacy of the procedure, therefore, it is not rec-
ommended for women desiring future fertility. In future, with 
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the improvement in technology, MRgFUS would probably 
serve as a proven alternative for women with symptomatic 
fi broids.

ExAblate 2000 System
This is a new device, approved by the Food and Drug 
Administration, based on MRgFUS technique which serves 
as a noninvasive method of treating fi broids, while retain-
ing the uterus. The procedure involves repeated targeting and 
heating of fi broid tissue, using ultrasound energy while the 
patient is under continuous MR imaging. The focused ultra-
sound energy can be used to generate suffi cient heat so as 
to cause protein denaturation and cell death. In this device, 
magnetic resonance imaging is used for visualizing patient 
anatomy, mapping the volume of fi broid tissue to be treated, 
monitoring the temperature of the uterine tissue after heating 
and monitoring the focused ultrasound beam that heats and 
destroys the fi broid tissue using high-frequency, high-energy 
sound waves. The procedure can last as long as three hours. 
While many fi broids can be treated with this device, fi broids 
close to sensitive organs such as the bowel or bladder and 
those outside the image area cannot be treated. Though the 
device has been shown to successfully treat fi broid related 
menorrhagia in nearly 70% of the women within six months 
of treatment, the remaining 30% have been observed to 
require an alternative surgical treatment for fi broids within 
a year. This implies that while the ExAblate treatment may 
succeed in reducing the symptoms from the treated fi broids, 
there may be a recurrence of fi broids in some women, thereby 
requiring an additional treatment either with ExAblate or an 

alternative treatment modality. The device labeling indicates 
that no more than two treatments should be performed in a 
two-week period.

 Complications
Various complications related with uterine myomas include 
the following:
• Severe pain
• Infertility
• Toxic shock syndrome
• Anemia

Torsion
Torsion of the pedicle of a subserous pedunculated leiomy-
oma may interfere fi rst with venous, then with the arterial 
supply. This may result in an initial extravasation of blood 
followed by the eventual development of gangrene.

Ascites/Pseudomeigs Syndrome
Very mobile pedunculated subserous tumors may produce 
ascites by causing mechanical irritation of the peritoneum. 
Sometimes, ascites may be accompanied by a right sided 
hydrothorax, resulting in the development of a condition 
known as pseudo-meigs syndrome.

Infection
A submucous leiomyoma may sometimes become infected 
and ulcerated at its lower pole.

Secondary Changes (Degeneration)
Certain degenerative changes can occur in a fi broid, which 
can cause an interference with capsular circulation. As a result 
of the circulatory disturbances, the tumor becomes painful, 
tender, softened and enlarged. Some such degenerative 
changes taking place in the fi broids are described below:
• Atrophy: Shrinkage of the fi broid can occur as a result 

of reduced blood supply of the fi broid, usually following 
menopause.

• Hyaline degeneration: This is the commonest type of 
degeneration in which, the fi brous tissue cells are replaced 
by a homogeneous substance which stains pink with 
eosin. The bundles of muscle fi bers become isolated and 
die off, causing large areas of the tumor to become struc-
tureless. Eventually, the liquefaction of hyaline material 
occurs, leaving behind ragged cavities fi lled with colorless 
or blood stained fl uid.

• Calcifi cation: This type of degeneration may initially 
occur with the presence of fatty deposits within the 

Fig. 18.17: Focused ultrasound (MRgFUS) for treatment of 
fi broids
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leiomyomas. At a later stage in this process, there is depo-
sition of phosphates and carbonates of calcium along the 
course of blood vessels. Calcifi cation usually begins at the 
periphery of the fi broid and can be identifi ed with the help 
of radiography. At a later stage there may be widespread 
deposition of calcium throughout the tumor resulting in 
“wombstone” appearance or a peripheral distribution 
resulting in an “egg-shell” appearence.

• Myxomatous/cystic degeneration
• Red/carneous degeneration: This type of degeneration 

of uterine fibroid usually develops during pregnancy. 
It may be associated with constitutional symptoms like 
malaise, nausea, vomiting, fever and severe abdominal 
pain. The myoma may become soft and necrotic in the 
center and is diffusely stained red or salmon pink in color. 
Though the pathogenesis of the condition is not yet clear, 
it is believed that the purple-red colour of the myoma is 
probably due to the thrombosis of blood vessels supply-
ing the tumor. The myoma may also develop a peculiar 
fi shy odor due to infection by the coliform organisms. 
Although the patient may develop mild leucocytosis and a 
raised ESR, the condition is essentially an aseptic one. It 
needs to be differentiated from other conditions including 
appendicitis, twisted ovarian cyst, accidental hemorrhage 
etc. Ultrasound examination usually helps in establish-
ing the correct diagnosis. On ultrasound examination, the 
tumor shows a mixed echodense and echolucent appear-
ance. Red degeneration occurring during pregnancy must 
be managed conservatively. The patient must be advised 
bed rest and prescribed analgesics to relieve the pain. The 
acute symptoms subside gradually within the course of 
3–10 days and pregnancy then proceeds uneventfully.

• Sarcomatous change: Occurrence of malignant changes in 
a leiomyoma is an extremely rare occurrence. According 
to Jeffcoate, sarcomatous changes are found in only 0.2% 
of tumors. Malignancy rarely develops in a woman under 
the age of 40 years. A suspicion of malignancy must be 
kept in mind in case of sudden increase in the size of 
fi broid, sudden development of pain or tenderness in the 
myoma, systemic upset and pyrexia or postmenopausal 
bleeding. Macroscopically a sarcomatous tumor appears 
grayish in color with areas of necrosis and hemorrhage 
(fi gure 18.18). The consistency of sarcoma is soft and 
friable and not fi rm like that of a fi broid. The malignant 
process usually begins at the center of the tumor and the 
diagnosis is made on the histopathological examination of 
the removed myoma specimen. Sarcomas with a malig-
nant behavior usually have 10 or more mitoses per high 
power yield; are non-encapsulated and therefore may rap-
idly spread via the bloodstream.

Fibroids and Pregnancy

Possible effects of fi broids on pregnancy

Majority of fi broids remain unchanged in size during preg-
nancy. Most fibroids remain uncomplicated during preg-
nancy. However, they may show an invariable enlargement 
during pregnancy due to presence of congestion, edema and 
degeneration; they usually return back to their original size 
afterwards. Some possible adverse effects related to the pres-
ence of fi broids during pregnancy are as follows:
• Abortion
• Preterm labor
• Preterm prelabor rupture of membranes
• Placental abruption
• IUGR
• Malpresentation
• Obstructed labor
• Cesarean section and cesarean hysterectomy.
• PPH
• Very large sized uterine myomas can cause respiratory 

embarrassment and urinary retention.

 Important Questions and Answers
Q.1. What would be the best treatment option in the above 
described case study?
Ans. Patient’s age, desire for future fertility and number, size 
and location of uterine myomas are important parameters for 
deciding the appropriate treatment option. Since the age of 
woman in the above mentioned case study is 33 years and 
she desires future fertility, myomectomy appears to be the 
best treatment option. The route for myomectomy needs 
to be determined based on many factors including the type 

Fig. 18.18: Gross specimen of leiomyosarcoma
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of myomas, degree of myometrial invasion and number of 
myomas. The severity of the problem and its duration must be 
taken into account. In this case the woman has a submucosal 
fi broid of size 4 cm on the ultrasound, having less than 50% 
myometrial invasion. Therefore the best option appears to be 
hysteroscopic resection.
Q.2. What are the possible medicolegal pitfalls associated 
with the case of menorrhagia?
Ans. There are the following possible medicolegal pitfalls 
associated with the cases of menorrhagia:
• Ruling out pregnancy: If the patient with menorrhagia 

belongs to the reproductive age group, pregnancy should 
be ruled out by performing a pregnancy test in order to 
rule out any pregnancy related complication (threatened 
or incomplete abortion, ectopic pregnancy or retained 
products of conception) as the cause of bleeding. After 
ruling out pregnancy, imaging studies should be ordered.

• Ruling out malignancy: Every high-risk or postmenopau-
sal patient with uterine bleeding fi rst must be evaluated for 
endometrial or other gynecological malignancy.

• Risk of pregnancy with use of GnRH agonists: When treat-
ing patients with progestin therapy or with GnRH therapy, 
the women must be informed that pregnancy may still be 
possible since these drugs are not a form of birth control. 
Since the safety of these drugs on pregnancy is not known, 
an effective form of contraception must be used in these 
cases.

Q.3. Is there any link between leiomyomas and cancer?
Ans. Fibroids are benign uterine growths. Furthermore, these 
fi broids usually do not turn malignant. The rate of malignancy 
in a fi broid uterus is about 0.5%. Also, the rate of occurrence 
of uterine leiomyosarcomas is extremely low, with the inci-
dence being about 0.67/1000 women per year. The average 
age of women who develop fi broids is 38. Although sarco-
mas can rarely occur in young women, the average age of a 
woman who develops a sarcoma is 63. So, in a young woman 
with fi broids, there is not much risk of malignancy. According 
to a recent study, diagnosis of uterine sarcoma can be reli-
ably made using a combination of a contrast (enhanced) MRI 
and a blood test called LDH. At the time of the MRI, a liquid 
dye called gadolinium is injected into a blood vessel. Since 
the sarcoma contains more blood vessels than normal uter-
ine muscle, an enhanced image would be produced on the 
MRI. On the other hand, LDH is an enzyme made in muscle 
cells. The sarcoma is supposed to produce LDH isoenzyme 3 
in high quantities. Therefore presence of an abnormal image 
on contrast MRI and increased LDH-3 levels can imply that 
a sarcoma is present. However, these tests are still in the 
research stages and they need to be confi rmed by further 

well designed studies in future before they can be given total 
acceptance in clinical practice.
Q.4. What should you do if the patient’s fi broid is observed 
to be increasing in size?
Ans. If the patient’s fi broids are observed to be growing, she 
should be called for a repeat pelvic examination after every 
one to three months. If the fi broid suddenly becomes symp-
tomatic or increases in size, then surgery may be considered. 
Since, the incidence of sarcomas is so low, it is not clinically 
justifi able to believe that a growing fi broid indicates malig-
nancy. However, if the patient is postmenopausal, any growth 
in the uterus may be a cause for concern. In these cases, 
endometrial carcinoma must be ruled out fi rst.
Q.5. Besides submucous fi broids, what are the other lesions 
in the uterus that can be diagnosed using a hysteroscope?
Ans. The most common lesions found during diagnostic offi ce 
hysteroscopy include cervical and uterine polyps, submucous 
myomata, uterine septae, intrauterine adhesions, endometrial 
hyperplasia and endometrial cancer.
Q.6. Can fi broids cause infertility?
Ans. The relationship between myomas and infertility is still 
controversial and has been a subject of extensive debate. 
Mere presence of myomas in an infertile patient should not 
be considered as a cause of her infertility. Firstly, she should 
be investigated for all the other common causes of infertil-
ity (including the tubal factor, the ovarian factor, male factor 
etc). Only after all the other common causes of infertility in 
a woman have been ruled out, presence of myomas may be 
considered as the cause for infertility in a woman. Uterine 
myomas may be present in approximately 27% of infertile 
women and of these 50% may become pregnant following a 
myomectomy. The extent to which presence of myomas can 
infl uence fertility in a woman depends upon the position of 
fi broids inside the uterus, the number of fi broids and their 
size. For detailed description regarding how the presence of 
myomas can infl uence fertility, please refer to chapter 26.
Q.7. How can presence of leiomyomas affect pregnancy?
Ans. Presence of leiomyomas in a pregnant patient can result 
in numerous complications. For example, patient with fi broids 
during pregnancy may have increased incidence of bleeding 
in the fi rst trimester, premature rupture of membranes, mal-
presentations (breech presentation), placental abruption, pro-
longed labor and high rate of cesarean section.
Q.8. Does growth of uterine fi broids relate to fi brocystic 
change of breasts?
Ans. No, uterine fi broids and fi brocystic changes of breast 
are totally different and unrelated conditions. Development of 
fi broids does not cause an increased likelihood for any other 
benign or cancerous conditions of the breasts.
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 Case Study
A 28-year-old para 2 patient presented to the gynecological 
emergency with an episode of irregular menstrual bleeding 
since past four months.

 Introduction
Dysfunctional uterine bleeding (DUB), defi ned as abnor-
mal bleeding not caused by pelvic pathology, medications, 
pregnancy or systemic disease, is the most common cause of 
abnormal uterine bleeding. In these cases, no obvious struc-
tural (pelvic or adnexal or extragenital) cause of bleeding can 
be demonstrated on clinical examination or laboratory evalua-
tion. Bimanual examination of the uterus and adnexa remains 
normal. The development of DUB is related to an imbalance 
in the levels of hormones, estrogen and progesterone. Though 
DUB remains the most common cause of abnormal uterine 
bleeding, it is largely a diagnosis of exclusion. Diagnosis of 
DUB is made only after the other causes of AUB including, 
pregnancy, iatrogenic causes, systemic conditions, and obvi-
ous genital tract pathology have been ruled out. Since the 
development of DUB is related to an imbalance in the levels 
of naturally produced hormones like estrogen and progester-
one, it becomes important to discuss the hormonal changes 
occurring during a normal menstrual cycle, which would be 
described below:

Normal Menstrual Cycle
The normal menstrual cycle has been described in details in 
chapter 16. As gonadotropin releasing hormone (GnRH) is 
released by the hypothalamus, the pituitary gland synthesizes 
follicle stimulating hormone (FSH) and luteinizing hormone 
(LH), which induce the ovaries to produce estrogen and pro-
gesterone. These hormones are responsible for development 
of the two phases of a normal menstrual cycle:
• Follicular phase of normal ovarian cycle (equivalent to the 

proliferative phase of endometrial cycle), dominated by 
the hormone estrogen and

Dysfunctional Uterine 
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• The luteal phase of the ovarian cycle (corresponding to 
the secretory phase of endometrial cycle), dominated by 
progesterone.

 During the follicular phase of normal ovarian cycle, there 
is an increase in the blood levels of the hormone, estrogen. 
During this phase, the maturation of the dominant follicle 
takes place. At the mid point of a normal cycle ovulation 
occurs, following which the luteal phase begins. Following 
the process of ovulation, the ruptured ovarian follicle gets 
converted into corpus luteum. The main hormone produced 
by corpus luteum is progesterone, which is the predominant 
hormone during the luteal phase. During this phase, the 
endometrium gets transformed for implantation of conceptus 
in anticipation of the pregnancy. If pregnancy occurs, 
the rising levels of human chorionic gonadotropin (hCG) 
stimulate and rescue the endometrium. In case the pregnancy 
does not occur, the CL undergoes regression. As a result, the 
levels of estrogen and progesterone rapidly decline causing 
withdrawal of the functional support of the endometrium. 
This results in menstrual bleeding, marking the end of one 
endometrial cycle and beginning of the other. The variations 
in the cycle length are associated with differences in the 
length of the follicular phase of the ovarian cycle.
 Thus as described above, normal menstruation begins 
at the end of an ovulatory cycle primarily due to estrogen-
progesterone withdrawal. Imbalance between the levels 
of various hormones involved in the menstrual cycle could 
be responsible for producing irregular bleeding related to 
DUB. Dysfunctional bleeding could be related to estrogen 
withdrawal, estrogen breakthrough, progesterone withdrawal 
and progesterone breakthrough.

Estrogen breakthrough bleeding
This occurs when excessive estrogen causes undifferentiated 
proliferation of the endometrium. With insuffi cient progester-
one to provide structural support to the endometrium, portions 
of the endometrial lining slough off at irregular intervals. The 
usual progesterone-guided vasoconstriction and platelet plug-
ging does not take place, often resulting in profuse bleeding.
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Estrogen withdrawal bleeding
Estrogen withdrawal bleeding results from a sudden decrease 
in estrogen levels. This type of bleeding is commonly related 
to anovulation. This type of bleeding can also occur follow-
ing bilateral oophorectomy, cessation of exogenous estrogen 
therapy or just prior to ovulation in the normal menstrual 
cycle. Estrogen withdrawal bleeding is usually self-limited 
and usually does not recur if estrogen levels continue to 
remain low.

Progesterone breakthrough bleeding
Progesterone breakthrough bleeding occurs when the pro-
gesterone-to-estrogen ratio is high. This may occur with the 
use of progesterone-only contraceptive methods. In these 
cases, the lack of estrogen causes the endometrium to become 
atrophic and ulcerated, thereby resulting in frequent, and 
irregular bleeding.

ETIOLOGY OF DUB

The etiology of this condition is purely hormonal. DUB can 
be of two types: Anovulatory and ovulatory type. Anovulation 
represents a common cause of DUB.

Anovulatory DUB
Anovulatory dysfunctional uterine bleeding is related to 
disturbances of the hypothalamic-pituitary ovarian axis that 
results in anovulation, thereby resulting in an irregular, pro-
longed, and sometimes heavy menstrual bleeding. Nearly 
80% cases of DUB are anovulatory in nature. The prevalence 
of anovulatory cycles is highest in the women under the age 
of 20 (adolescents) and over the age of 40 years (women 
belonging to the perimenopausal age group).
 Anovulatory bleeding can occur as a result of estrogen 
withdrawal or estrogen breakthrough. This causes anovula-
tory bleeding, which is usually heavier than normal men-
strual fl ow. The anovulatory woman is always in the follicu-
lar phase of the ovarian cycle and in the proliferative phase 
of endometrium cycle. In the absence of ovulation, there is 
no luteal or secretory phase and therefore, the corpus luteum 
fails to form, resulting in reduced progesterone secretion. 
Uninterrupted stimulation of the endometrium by estro-
gen results in its continued growth. The endometrial prolif-
eration occurs to abnormal heights until it becomes fragile. 
Without the structural support by progesterone, focal areas 
of bleeding and breakdown occur, resulting in an irregular 
and prolonged bleeding. Withdrawal of the hormonal support 
causes vasoconstriction of the spiral vessels resulting in the 
ischemic necrosis of the endometrium. However, according 

to the present evidence, the cause of bleeding is the release 
of lysosomal, and proteolytic enzymes from the surrounding 
epithelial and stromal cells, rather than focal ischemia.
 Anovulatory DUB may also occur in the circumstances 
enumerated in table 19.1. Puberty menorrhagia and bleeding 
in perimenopausal age group are important causes of anovula-
tory DUB. Another cause of anovulation is polycystic ovarian 
disease, which is usually associated with obesity, increased 
circulating androgen levels and insulin resistance. Excess 
androgens are converted to estrogen in peripheral tissues. 
This unopposed estrogen state increases the risk of endome-
trial hyperplasia and cancer. In some women, no actual cause 
of ovulation can be documented. Such women can be consid-
ered to be suffering from idiopathic chronic anovulation.

Puberty menorrhagia
Immediately after menarche, the maturation of the hypotha-
lamic-pituitary-ovarian axis may not be complete. In the fi rst 
18 months after menarche, the immature hypothalamic-pitu-
itary axis may fail to respond to estrogen and progesterone, 
resulting in anovulation. As a result, puberty menorrhagia is 
an important cause of DUB primarily because nearly 80% 
of menstrual cycles are anovulatory in the fi rst year follow-
ing menarche. Menstrual cycles usually become ovulatory 
within two years following menarche. If no cause of menor-
rhagia can be found on the diagnostic work-up of an adoles-
cent patient, she can be diagnosed as a case of DUB due to 
puberty menorrhagia.

Perimenopausal DUB
When the menopause is approaching, the estrogen levels may 
decline, resulting in failure of LH surge and thereby ovula-
tion. Perimenopausal patients who are 40 years or older may 
be associated with diminishing number and quality of ovar-
ian follicles. Follicles continue to develop but do not produce 
enough estrogen in response to FSH in order to trigger ovula-
tion. Estrogen continues to be produced, which usually results 
in late cycle estrogen breakthrough bleeding. In perimeno-
pausal women, it is important to exclude cancer cervix and 
cancer endometrium, which are particularly very common in 
this age group and can produce AUB.

Table 19.1: Causes of anovulation

Puberty menorrhagia
Bleeding in perimenopausal women
Chronic illness or excessive exercise
Extreme degree of weight loss, eating disorders, stress
Polycystic ovarian disease
Idiopathic chronic anovulation
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Metropathia hemorrhagica (Schroeder’s disease)
Though generally seen in postmenopausal women, this spe-
cial type of menorrhagia may also be sometimes seen in the 
women under the age of 20 years. The bleeding is mainly of 
ovulatory type. The problem lies at the level of ovaries and 
is due to the disturbances of rhythmic gonadotropin secre-
tion. There is slow and steady increase in estrogen levels 
with no inhibitory feed-back effect on FSH secretion. Since 
there is no ovulation, the endometrium is primarily under the 
effect of estrogen. Also, there is prolonged absence of the 
growth inhibiting hormone, progesterone. Due to this, there 
are increased estrogen levels with amenorrhea for about 6–8 
weeks. After a variable period of amenorrhea, there occurs 
relative or absolute estrogen defi ciency. Relative defi ciency 
sets in because estrogen levels, despite of being normal are 
not able to sustain the hyperplastic endometrium. Absolute 
estrogen defi ciency eventually sets in when high levels of 
estrogen start suppressing FHS levels. This in turn causes 
an absolute decrease in the level of estrogen secretion. As a 
result, the most common clinical presentation is a period of 
amenorrhea of about 8–10 weeks followed by an episode of 
heavy bleeding. In some cases, the episode of heavy bleeding 
may not be preceded by any amenorrhea, while in some other 
cases the episode of heavy bleeding may be preceded by 
menorrhagia.
 On macroscopic examination, there may be slight 
symmetrical enlargement of the uterus up to 8–10 weeks, 
the size of a pregnant uterus. The ovary may show presence 
of single or multiple cystic changes. There could be the 
presence of estrogen containing fluid in these cysts. The 
ovary may not be clinically palpable. There is no evidence 
of corpus luteum. On microscopic examination, there 
could be marked hyperplasia of endometrial components 
including endometrial stroma, spiral vessels and glands. 
There is irregularity in glandular size resulting in a “swiss 
cheese appearance.” Glands are largely empty and are lined 
by columnar epithelium. There is absence of secretory 
changes due to the lack of progesterone. There could be areas 
of necrosis in the superfi cial layers of endometrium with 
small hemorrhages and leukocytic infi ltration. This type of 
bleeding needs to be differentiated from that due to abortion 
and ectopic pregnancy. While DUB due to metropathia 
hemorrhagica is completely painless, the bleeding associated 
with abortion and ectopic pregnancy is usually associated 
with pain.

Ovulatory Dysfunctional Bleeding
Although less common than anovulatory bleeding, ovulatory 
DUB may also sometimes occur. Ovulatory dysfunctional 

bleeding may include menstrual abnormalities like poly-
menorrhea, oligomenorrhea, premenstrual spotting 
(Mittelschmerz syndrome), hypomenorrhea, and menor-
rhagia. Ovulatory DUB can occur due to the following abnor-
malities: Shortened proliferative or secretory phase, corpus 
luteal insuffi ciency, persistent corpus luteum (Halban’s dis-
ease), and irregular shedding. These would be described in 
details below:

Persistent corpus luteum (Halban’s disease)
In these cases, the shedding of endometrium is late and occurs 
in form of large chunks causing membranous dysmenorrhea. 
Histological picture shows late secretory phase endometrium 
mixed with menstrual blood and early proliferative phase 
endometrium.

Luteal phase defi ciency
It may be associated with a shortened luteal phase or insuf-
fi cient progesterone production.

Mittelschmerz syndrome (Midcycle spotting)
This is the type of mid-cycle bleeding, which occurs just 
before or at the time of ovulation. It results from a physio-
logical fall in estrogen levels, which occur just prior to the 
LH surge.

Irregular ripening
Inadequate luteal phase functioning could be due to the failure 
of corpus luteum to develop properly. Irregular ripening 
could also be related to the inability of the endometrium 
to respond to progesterone due to reduced sensitivity of 
endometrium (in presence of a normal corpus luteum). 
Histological picture shows an endometrium which is “out of 
phase” or an endometrium with irregular hormonal response. 
On microscopic examination, mixture of proliferative stroma 
and secretory endometrial glands are seen. In these cases, 
the deficient corpus luteal function causes an inadequate 
support of endometrium with progesterone resulting in an 
inadequate luteal phase. Breakthrough bleeding occurs before 
the time the normal menstrual cycles are expected, resulting 
in polymenorrhea.

Irregular shedding
Irregular shedding or Halban disease can occur as a result of 
persistent corpus luteum. Though the menstrual periods come 
on time, the periods itself may be prolonged. The diagnosis is 
established on endometrial biopsy, which shows persistence 
of secretory changes along with a proliferative endometrium. 
The condition is largely self-limited.
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 History
In the majority of women with true anovulatory bleeding, 
the cause of bleeding can be established by taking history 
itself. Characteristics of ovulatory and anovulatory menstrual 
cycles which can be determined by taking appropriate history 
are enlisted in table 19.2. Anovulatory bleeding is typically 
infrequent, irregular, and unpredictable that varies in amount, 
duration and character. It is usually not preceded by any pat-
tern of premenstrual molimina. Treatment can begin without 
additional laboratory evaluation or imaging.
 Detailed history to be taken in cases of AUB has been 
described in chapter 17. Important points in the patient’s his-
tory which may be particularly important in cases of DUB 
include the following:
• Patient’s age,
• Time of last menstrual period and last normal menstrual 

period
 Detailed history regarding the episode of bleeding has 

been explained in chapter 17. The specifi c points which 
need to be elicited include the following:

 – Intermenstrual intervals between the episodes of 
bleeding: Number of days following which the bleed-
ing occurs and cycle regularity.

 – Volume of bleeding: Heavy, light, or variable.
 – Duration of the bleeding episode: Normal or pro-

longed, consistent or variable.
 – Temporal association of the bleeding episode: Whether 

post-coital, postpartum, or post-pill.
• History of intake of any medications (especially hormonal 

agents, NSAIDS, or warfarin)
• History of any endocrine abnormalities (thyroid 

dysfunction)
• Symptoms of pregnancy (morning sickness, breast 

changes, etc.)
• Symptoms suggestive of coagulopathies
• History of use of hormonal contraceptive agents in the 

past
• History of trauma
• History of weight gain or loss, galactorrhea, hirsuitism
• History of symptoms suggestive of premenstrual molimina 

(breast tenderness, edema, mood swings, etc.), and other 
sysmptoms like dyspareunia, dysmenorrhea, dyschezia, 
etc.

• Presence of underlying systemic illnesses (renal, hepatic 
failure, etc.)

• History of Pap smears, previously done must be enquired 
from the patient. The results of recently done Pap smear 
tests also need to be documented.

 General Physical Examination
General physical examination should focus on signs related 
to excessive blood loss (tachycardia, hypotension), symptoms 
related to endocrinopathies, including polycystic ovary dis-
ease (such as obesity and hyperandrogenism: Acne, hirsutism, 
deepening of voice), hyperprolactinemia, and hypothy-
roidism. The following points should be typically looked at 
the time of general physical examination:
• Signs suggestive of hypothyroidism or hyperthyroidism: 

For signs and symptoms suggestive of hypothyroidism 
and hyperthyroidism see tables 19.3 and 19.4 respectively.

• Breast examination: Breast examination in cases of DUB 
should specifi cally aim at the following:

 – Detection of a breast lump: Detection of a tumor-
ous mass could be an indicator of breast malignancy. 

Table 19.2: Characteristics of ovulatory and anovulatory
menstrual cycles

Ovulatory menstrual Cycles Anovulatory menstrual Cycles

Regular cycle length Unpredictable cycle length
Regular bleeding pattern Unpredictable bleeding pattern:
 Frequent spotting, infrequent
 heavy bleeding
Biphasic temperature curve Monophasic temperature curve
Presence of premenstrual No premenstrual molimina
symptoms such as dysme-
norrhea, breast tenderness,
change in cervical mucus,
Mittleschmertz, etc
Ovulatory cycles may be Anovulatory cycles are painless
painful
Positive result from use of Negative result
luteinizing-hormone predictor kit

Table 19.3: Symptoms and signs of hypothyroidism

Weight gain or increased diffi culty losing weight
Fatigue, weakness
Hair loss, coarse, dry hair
Dry, rough, pale skin
Reduced thermogenesis resulting in cold intolerance
Muscle cramps and frequent muscle aches
Constipation
Memory loss
Husky, low-pitched, and coarse voice
Abnormal menstrual cycles, decreased libido
Depression, irritability
Pitting edema in the lower extremities
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History of treatment with tamoxifen (anticancer drug, 
commonly used in cases of breast malignancy) need 
to be enquired in such patients. Continuous use of 
tamoxifen is believed to exert a proliferative estrogen-
like effect on the uterus. This could be a cause of AUB 
in these patients. Abnormal bleeding in women under 
treatment with tamoxifen could be related to endo-
metrial hyperplasia. This therefore warrants prompt 
investigation and careful follow-up of these patients.

 – Presence of galactorrhea: Hyperprolactinemia is an 
important cause of amenorrhea and infertility.

 Specifi c Systemic Examination

PELVIC EXAMINATION
Pelvic examination is unnecessary and must not be done in 
young girls presenting with the history of menorrhagia, who 
are not sexually active. Pelvic examination may be particu-
larly useful in women belonging to reproductive age group, 
presenting with DUB. The pelvic examination has been 
described in details in chapter 16. Gynecologic examination 
includes inspection of the vagina and cervix for presence of 
visible lesions [polyps, erosions, tears, malignancy, preg-
nancy related complications (expulsion of products of con-
ceptions) or infection]. Signs of excessive blood loss must be 
noted on per speculum examination. On vaginal and biman-
ual examination, the size, shape, position, and fi rmness of the 
uterus should also be examined.

 Differential Diagnosis
The most important differential diagnosis in cases of DUB 
is pregnancy related complications particularly threatened 
or incomplete abortion and ectopic pregnancy. Various other 
causes of AUB have been enumerated in chapter 17.

Excluding Endometrial Carcinoma

All perimenopausal women with persistent abnormal uterine 
bleeding should be evaluated for the presence of endometrial 
hyperplasia or carcinoma. Endometrial biopsy is the most 
widely used and best studied method of excluding endome-
trial carcinoma in this age group. Detailed description of 
endometrial biopsy is given in chapter 17. The women having 
normal fi ndings on endometrial biopsy can be prescribed 
progesterone withdrawal or low-dose oral contraceptives. If 
bleeding continues despite hormonal therapy, further investi-
gation is warranted.

 Management
Typical algorithm for management of DUB in the women 
belonging to the reproductive age group and perimenopau-
sal women has been described in fl ow charts 19.1 and 19.2 
respectively.

 Investigations
Laboratory investigations to be considered in case of DUB 
are listed in table 19.5. These are described in details in 
chapter 17.

Imaging Studies
For details regarding the use of imaging studies in a case of 
AUB, kindly refer to chapter 17.
 Presence of secretory endometrium in a woman with 
AUB having no history of recent exposure to exogenous pro-
gestational agents is indicative of recent ovulation. In such 
cases, anovulatory DUB can be ruled out and one needs to 
search for an anatomical cause of AUB.

Table 19.4: Symptoms and signs of hyperthyroidism

Palpitations, nervousness, breathlessness
Heat intolerance
Insomnia
Increased bowel movements
Light or absent menstrual periods
Tachycardia
Tremors in hands
Weight loss
Muscle weakness
Warm, moist skin
Hair loss

Table 19.5: Laboratory investigations to be considered in
case of DUB

Test  Indication (to rule out)

Urine pregnancy test Pregnancy
CBC with platelet count Anemia and coagulation defects
PT/aPTT  Coagulation abnormalities
Ristocin cofactor assay  Von Willibrands disease
Pap smear Cervical cancer
Liver function and/or renal Hepatic and renal disease
function tests
TSH  Thyroid disease
Prolactin level  Pituitary adenoma
LH, FSH, and androgen levels Polycystic ovary disease
Endometrial biopsy To rule out endometrial cancer



Chapter 19  Dysfunctional Uterine Bleeding

367

19

Flow chart 19.1: Treatment of DUB in women of reproductive age group
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Flow chart 19.2: Treatment of DUB in perimenopausal women
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Endometrial Studies
Refer to chapter 17.

Tests for Ovulation
In order to determine whether or not ovulation has taken 
place, two tests can be done: Basal Body temperature chart-
ing and determination of serum progesterone levels in mid-
luteal phase.

Basal body temperature charting
Basal body temperature charting may assist in determining 
whether or not ovulation has occurred. In this method, the 
patient is required to consistently take her temperature every 
day. The women is instructed to start taking her temperature 
from day 1, which corresponds to the fi rst day of the men-
strual periods. She should preferably take her temperature 
immediately after awakening, before any physical activities 
have been undertaken. The temperature must be preferably 
taken at the same time each morning. A sustained rise in 
basal temperature of 0.3°C to 0.6°C is indicative of ovula-
tion. The increase in basal body temperature following ovu-
lation is related to the thermogenic effect of the hormone 
progesterone.

Serum progesterone levels
Determination of serum progesterone levels in mid luteal 
phase can help in establishing ovulation or anovulation. 
Serum progesterone values greater than 3 ng/ml are indica-
tive of ovulation.

 Treatment/Gynecological Management
Many cases of DUB may simply represent normal physiologi-
cal variation of menstrual cycle and thereby resolve with clin-
ical observation. In these cases, the patient must be instructed 
to maintain a menstrual calendar. The treatment of moderate 
to severe DUB or that uncontrolled by clinical observation 
mainly comprises of medical therapy. Endometrial ablation 
procedures can be used in patients who are unresponsive to 
medical therapy, those who have completed their families or 
those with severe DUB. Medical treatment of menorrhagia 
has been described in details in chapter 18. For severe bleed-
ing, interavenous estrogen therapy (2.5 mg) conjugated 
equine estrogens every 4 hours until bleeding subsides or for 
24 hours can be very effective. When bleeding is less severe, 
but still quite heavy, treatment can be given with 1.25 mg 
conjugated estrogen or 2.0 mg micronized estrogen every 
4–6 hours for 24 hours. This can be tapered to once a daily 
dose for another 7–10 days after bleeding has been control-
led. Lighter bleeding may respond to a single daily dose (1.25 

mg conjugated estrogens or 2.0 mg micronized estradiol) for 
7–10 days.
 In cases of acute hemorrhage, if the endometrium is thick-
ened, progestogens can also be administered. Norethistrone 
acetate is usually started in high dosage, administered in the 
dosage of 10 mg TDS, for 24–48 hours to stop the bleeding. 
This is gradually tapered down to a dose of 5 mg per day 
when the bleeding reduces and continued in a dose of 5 mg 
per day for further 20 days. The patient should be warned 
about the episode of withdrawal bleeding following the stop-
page of therapy. Thereafter, the gynecologist must await the 
series of events. Sometimes, it will be found that the patient 
remains amenorrheic for 6–8 weeks. If heavy and prolonged 
bleeding recurs, another course of treatment may be given 
to control it. In adolescents, only two-three courses may be 
required before a normal cycle is spontaneously established. 
In order to avoid relapse, progestogens may be administered 
cyclically for a few months after the initial attack of bleed-
ing has been controlled. For this, one of the synthetic pro-
gestogens such as dehydrogesterone or medroxyprogesterone 
acetate in a dosage of 10 mg daily from day 16th to 25th day 
of the cycle can be used. Cyclical therapy is usually admin-
istered for 6–9 cycles. Endometrial aspiration to confi rm the 
reversal of histopathological changes is essential at the end of 
this period.
 Various medical therapies for the control of DUB based 
on the patient’s age are summarized in table 19.6. Treatment 
of ovulatory and anovulatory menorrhagia is slightly differ-
ent and would be described below.

Treatment of Anovulatory DUB
If anovulatory bleeding is not heavy or prolonged, no treat-
ment is necessary. All cases of anovulatory DUB represent 
a progesterone-defi cient state. In such patients with irregular 
cycles secondary to chronic anovulation or oligo-ovulation, 
progestins help to prevent the risks associated with pro-
longed unopposed estrogen stimulation of the endometrium. 
Thus progestins form the mainstay of treatment for anovu-
latory bleeding, once presence of any uterine pathology has 
been ruled out. Exogenous progestogens must be prescribed 
to protect against endometrial cancer; 5–10 mg of medrox-
yprogestrone acetate can be administered daily for the fi rst 
15–16 day of each month for 4–6 months. Progestin therapy 
helps in controlling anovulatory bleeding in most cases. 
Some of the commonly used progesterone preparations 
include medroxyprogesterone (provera) / depot-medroxy-
progesterone / megestrol acetate / 19-nortestosterone deriva-
tive, etc. Medroxyprogesterone (Provera) is administered in 
the dose of 5–10mg PO per day for 10 to 12 days of each 
month for 4–6 months. Depot medroxyprogesterone (150 mg) 
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Table 19.6: Summary of medical treatment used for control of DUB

Age group Treatment Comments

Premenopausal (adolescents Oral contraceptives Low-dose (35 μg) monophasic or triphasic oral contraceptives can
and women belonging to  regulate cycles, at the same time providing contraception.
rreproductive age groups)
 Progestogens  If contraception is not required, medroxyprogesterone acetate can be
  used to regulate cycles in a dose of 10 mg per day for last 10 days
  of the cycle (day 16th to day 25th)
 Clomiphene citrate, Can induce ovulation in a woman with anovulatory cycles, who desire
 50 to 150 mg per day on pregnancy. If there is no response or no pregnancy occurs in 3 to 6
 days 5 to 9 of the cycle months, referral is appropriate.
Perimenopausal Medroxyprogesterone, May use monthly to regulate bleeding patterns.
 10 mg per day for 10 days
 Oral contraceptives Oral contraceptive pills can be continued until a woman has reached 
  menopause and then HRT may be started.
Postmenopausal women Cyclic HRT Estrogen dose may be increased if intermenstrual bleeding is present, 
(receiving HRT)  whereas progesterone dose should be increased, if early withdrawal
  bleeding occurs.
 Continuous combined HRT Clinician may increase the estrogen dose for 1 to 3 months to stabilize
  the endometrium. Clinician may also try increasing the progesterone 
  dose. If bleeding continues, consider changing regimen to cyclic HRT 
  or using a different type of estrogen.

or progesterone in oil (100–200 mg) may be given intra-
muscularly every three monthly to achieve similar effects. 
These also provide contraception. Combined OCP pills 
can be used if contraception is also desired. If pregnancy is 
desired, ovulation induction with clomiphene citrate may be 
required. The treatment strategy may vary depending on the 
age group of the woman experiencing anovulatory DUB. This 
is described below:

Adolescents
In adolescents, the fi rst few menstrual cycles are frequently 
anovulatory. Thus, it is not unusual for the fi rst few cycles to 
be irregular and heavy. In case of mild-moderate bleeding, 
no treatment may be required. In these cases, simple reassur-
ance and supportive therapy (with iron and other hematinic 
agents) may be all that is required. The patient just needs 
to be reassured and explained about the cause of bleeding. 
However, if the adolescent is signifi cantly distressed by the 
irregularity of her menses or has been anovulatory for more 
than a year or if the bleeding has been heavy, therapy may 
be required. Diagnostic procedures are usually not required 
in young patient. A therapy with progestogens or a combina-
tion of progestogens or estrogens (OCPs), given orally would 
be adequate in most patients. In patients receiving cyclical 
therapy with estrogens and progesterone, treatment is admin-
istered in monthly courses for about 3–6 months. After this, 
the treatment is discontinued and further evaluation is per-
formed if necessary. In adolescents in whom the bleeding 

is not severe or those desiring contraception, OCPs may be 
used as normally prescribed in older women (active pills for 
21 days followed by placebo tablets or no pills for the next 
7 days).

Women belonging to the reproductive age group
In patients belonging to the reproductive age groups, patho-
logical changes (particularly, pregnancy related complica-
tions, fi broids, adenomyosis, endometriosis, PCOS, etc) are 
more common. As a result, diagnostic procedures, particu-
larly endometrial biopsy or aspiration and pelvic ultrasound 
are more often required. Hormonal treatment forms the fi rst 
line therapy in the patients in whom no pathology is detected. 
In these cases, hormones are to be used in the same dose as 
that described in young patients above.

Perimenopausal women
In the perimenopausal years, extreme degree of care must be 
taken towards excluding pathological causes because of the 
underlying possibility of endometrial cancer. Besides detect-
ing endometrial hyperplasia, endometrial aspiration or biopsy 
also helps in establishing the histopathology of endometrium, 
whether proliferative or secretory. For patients with severe 
bleeding, who are also anemic and whose lifestyle is com-
promised by persistence of irregular bleeding, D&C may be 
sometimes used to help in temporarily stopping the bleeding. 
Eventually, however, an endometrial ablation procedure or an 
abdominal or vaginal hysterectomy may be required. In case 
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of co-existent pelvic pathology like co-existent endometrio-
sis, leiomyomas etc., defi nitive surgery may be required.

Therapy with progestogens
Therapy with progestin helps in causing a 15% reduction in 
menstrual blood fl ow when used alone. Progestin works as an 
antiestrogen by minimizing the effects of estrogen on target 
cells. They help in achieving medical curettage by converting 
hyperplastic endometrium into secretory phase endometrium. 
Normal shedding is precipitated when the treatment is dis-
continued. Progestogens can be either administered orally 
or in form of intramuscular injections. During an episode of 
heavy bleeding, progestogens can also be used in the dosage 
as previously described.
 Progesterone therapy helps in reducing blood loss by 
nearly 80%. Common adverse effects which can occur with 
the use of progestogens are weight gain, headaches, edema, 
breast tenderness, mood swings, nausea, bloating, edema, 
acne, depression, exacerbation of epilepsy and migraine, loss 
of libido, etc.

Treatment of Ovulatory Dysfunctional Uterine 
Bleeding
Medical therapy for ovulatory DUB primarily includes non-
steroidal anti-infl ammatory drugs (NSAIDs), the levonorg-
estrel-releasing intrauterine system (mirena), danazol and 
GnRH agonists. While the medical therapies like NSAIDS 
and mirena are commonly used, the use of androgens such 
as danazol and gonadotropin releasing hormones is largely 
limited due to high costs and high incidence of side effects. 
GnRH agonists are commonly used in the treatment of men-
orrhagia to produce short-term endometrial thinning before 
ablation is performed.
 Oral contraceptive pills (OCPs) are also commonly used 
both for cycle regulation and contraception in patients with 
ovulatory DUB.

Medical Treatment

Oral contraceptive pills (OCPs)

Oral contraceptive pills (OCPs) are a commonly used fi rst-
line therapy for women with DUB, who desire contraception. 
OCPs suppress pituitary gonadotropin release, thereby pre-
venting ovulation, and help in causing endometrial atrophy. 
OCPs help in reducing the menstrual blood loss by as much 
as 60% by causing endometrial atrophy. Common adverse 
effects of OCPs include nausea, breast tenderness, break-
through bleeding, nausea, headache, migraine, weight gain, 
cholestatic jaundice, hypertension, thrombotic episodes, etc.

 In cases of moderately heavy DUB, oral contraceptive 
pills (OCPs) may be given upto four times a day for 5 to 7 
days or until bleeding stops, followed by the rest of the pills 
to be taken once a day until the pack is fi nished and with-
drawal bleeding occurs. In anovulatory patients, the OCPs are 
prescribed for additional two months in order to stabilize the 
epithelium, slough out the excessive endometrial build-up, 
and provide contraception. In patients with mild DUB, OCPs 
may be administered in the dose of one pill every day.

Nonsteroidal anti-infl ammatory drugs (NSAIDs)
NSAIDS show an average reduction of 25–35% in menstrual 
blood fl ow. Besides the NSAIDs, drugs like hyoscine but-
lybromide, which help in relaxing the smooth muscles and 
reducing uterine contractions, may be considered in the man-
agement of dysmenorrhea and pelvic pain associated with 
DUB.

Hemostatic agents
Tranexamic acid, ethamsylate: Refer to chapter number 18 
for details.

Antibiotics
Use of antibiotic therapy may prove to be benefi cial when 
there is a clear evidence of pelvic infection. Sometimes sub-
clinical bacteria infection within the uterus may account for 
some otherwise unexplained menstrual disturbances.

The levonorgestrel intrauterine system (Mirena)
Refer to chapter 18 for details.

Arginine vasopressin derivatives
Arginine vasopressin derivatives like desmopressin (DDAVP) 
have been used to treat abnormal uterine bleeding in patients 
with coagulation defects. Desmopressin helps in transiently 
elevating the levels of factor VIII, Von Willebrand factor 
and platelet levels in the body. Thus, it can be used for treat-
ing patients with coagulation disorders such as type I Von 
Willebrand disease, mild hemophilia and thrombocytopenia. 
In adults, it is prescribed in the dosage of 0.3 mcg/kg in 50 
mL NS IV injection administered over 15 minutes.

Endometrial Ablation
Endometrial ablation involves destruction of a thin endome-
trial layer, which helps in controlling the amount of bleed-
ing. In some women, menstrual bleeding does not stop, but 
is reduced to normal or lighter levels. In most cases, women 
with heavy bleeding are treated fi rst with medication. The 
women whose bleeding does not respond to hormonal or 
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pharmacological therapy and who want to conserve their 
uterus must be offered endometrial ablation. If ablation does 
not control heavy bleeding, further treatment or surgery may 
be required. Some indications for endometrial ablation are 
described in table 19.7 below.
 Endometrial ablation may be offered as an initial treat-
ment for DUB after full discussion with the woman regard-
ing the risks and benefi ts associated with the procedure and 
of other available treatment options. The outcome of these 
techniques would be better if these are performed when the 
endometrial lining is thin. One option would be to perform 
the procedure in immediate post menstrual period when the 
endometrium is in early proliferative phase. Curettage of 
the endometrium prior to the procedure is likely to serve 
the same purpose. Though this procedure would also have 
an added benefi t of providing tissue for histological exami-
nation, bleeding due to D&C is likely to interfere with the 
effectiveness of the ablative procedure. Some researchers 
have advocated the use of medical treatment (OCPs, proges-
terone or GnRH agonist) for a period of 4–6 weeks prior to 
the procedure. However, this may prove to be costly and is 
associated with a delay in periods by 4–6 weeks. Endometrial 
ablation should be considered in women who have a structur-
ally normal uterus, which is less than 10 weeks in size. It can 
also be sometimes offered to the women having small uterine 
fi broids (less than 3 cm in diameter).
 Some contraindications for not performing endometrial 
ablation are listed in table 19.8. Endometrial ablation should 
not be done in women past menopause or in cases suspected 
to be suffering from various disorders of the endometrium 
including endometrial hyperplasia, endometrial cancer, and 
current or recent infection of the uterus. An endometrial 
biopsy must be preferably carried out to rule out any malig-
nancy before doing this procedure.
 Even though endometrial ablative techniques help in con-
versation of uterus, these must not be offered to the women 
planning future pregnancy. Women must be advised to avoid 
subsequent pregnancy and to use effective contraception, if 
required, following endometrial ablation. Endometrial abla-
tion must also not be performed in the women who have cu-T 
in situ.

Endometrial Ablation Methods
These methods help in treating DUB by destroying the 
endometrial lining. These methods for endometrial abla-
tion are mainly of two types: First generation (hystero-
scopic) methods and second generation (non-hysteroscopic 
methods) (table 19.9 and fi gures 19.1A to F). Hysteroscopic 
methods include laser and electrosurgical resection (roller 
ball and TCRE). Electrosurgical method that uses the wire 

Table 19.7: Indications for endometrial ablation

Women does not desire future fertility
Failure of medical treatment
Menorrhagia is related only to DUB and no other cause
Menorrhagia is unresponsive to hormonal or pharmacological 
therapy
Malignant disease of the cervix and / or endometrium has been 
ruled out
Uterine size is less than 10 weeks
Submucous fi broids < 5 cm
Endometrium is normal with no risk of hyperplasia

Table 19.8: Contraindications for use of endometrial
ablation techniques

Presence of endometrial carcinoma or premalignant change of 
the endometrium, (e.g. adenomatous hyperplasia)
Patient with any anatomic or pathologic condition associated with 
weakness of the myometrium (e.g. history of previous classical 
cesarean sections or transmural myomectomy)
A patient with active genital or urinary tract infection at the time 
of procedure (e.g., cervicitis, vaginitis, endometritis, salpingitis, 
or cystitis)
A patient with an intrauterine device (IUD) currently in place
A patient who is pregnant or who wants to become pregnant in 
the future

Table 19.9: Procedures for endometrial ablation

First generation procedures
Hysteroscopic laser ablation
Transcervical resection of the endometrium
Roller ball ablation of the endometrium
Second generation procedures
Cryoablation
Hydrothermal ablation
Laser thermoablation
Microwave ablation
Thermal balloon ablation
Electrosurgical ablation
Photodynamic ablation
Radiofrequency induced thermal ablation

loop to resect out the endometrial lining is called transcer-
vical endometrial resection or TCRE (fi gures 19.2A and B). 
The wire loop is around 6 millimeters long and is attached 
at an angle to a pencil-shaped handle. On the other hand, 
electrosurgical technique that uses the heated roller ball to 
burn away the endometrial tissue is called roller ball ablation 
(fi gure 19.3). The roller ball is a ball about 2 millimeters wide 
that rotates freely on its handle. Non-hysteroscopic or the 
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Fig. 19.1: Various techniques for endometrial ablation

(A)

(D)

(B)

(E)

(C)

(F)

Fig. 19.2: Transcervical resection of the endometrium. (A) Wire loop touching the endometrial surface (B) Wire loop resecting out 
the endometrium

A B
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Table 19.10: Abdominal hysterectomy vs. endometrial resection

 Abdominal hysterectomy Endometrial resection

Duration of hospital stay Longer theater times and hospital stay Day-stay or overnight procedure
Rate of complications Higher complication rate (45%) Lower rate of complications (0–15%)
Mortality and morbidity rates Higher Lower
Time for resumption of normal activities Two to three months Two to three weeks
Overall health care costs Higher health care costs because of longer Lower health care costs because of shorter
 theater time and duration of hospital stay theater time and duration of hospital stay

second generation methods for endometrial ablation include 
thermachoice, microwave therapy etc.
 Though the use of endometrial ablation helps in avoiding 
hysterectomy, there is nearly 12% probability that endome-
trial resection would not be able to control DUB, thereby 
resulting in the future requirement of hysterectomy within 
the next four years. Endometrial resection/ablation can cause 
side effects like uterine perforation, fl uid overload, hemor-
rhage, infection, etc. Despite the above mentioned compli-
cations associated with endometrial ablation methods, the 
rate of occurrence of these complications is less than that 
associated with hysterectomy. Endometrial resection/abla-
tion also helps in avoiding possible ovarian dysfunction, psy-
chological effects and other side effects related to hysterec-
tomy. However, hysterectomy is preferable over endometrial 
resection if the patient has a large uterus, or some underlying 
uterine pathology like fi bromyomas or severe endometriosis. 
Presently, hysterectomy remains the most absolutely cura-
tive treatment for DUB. The comparison between abdomi-
nal hysterectomy and endometrial resection is shown in the 
table 19.10.

Endometrial ablation in women desiring pregnancy
Endometrial ablation is intended for use only in women 
who do not desire future pregnancy because the likelihood 
of pregnancy is signifi cantly decreased following this proce-
dure. Since the procedure does not result in absolute sterility, 
there have been occasional reports of pregnancy following 
the procedure. However, the pregnancies following the abla-
tive procedures can be dangerous for both mother and fetus.
 Furthermore, patients undergoing endometrial ablation 
procedures who had previously undergone tubal ligation are 
at an increased risk of developing post ablation tubal sterili-
zation syndrome which can even require hysterectomy. This 
can occur as late as ten years following the procedure. Post-
ablation-tubal sterilization syndrome is believed to be related 
to the regeneration of endometrium in the cornual areas of 
the uterus. Blood from these glands can fl ow back into the 
proximal fallopian tubes in cases where the lower uterine seg-
ment is extensively scarred. As a result, the proximal oviduct 

Fig. 19.3: Roller ball endometrial ablation

becomes fi lled with blood and fl uid and may cause symptoms 
similar to those of an ectopic pregnancy.

First Generation Methods

Transcervical resection of the endometrium

Transcervical resection of the endometrium (TCRE) is the 
fi rst generation endometrial ablation procedure, which has 
been considered the standard cure for menorrhagia since 
many years. This procedure requires the use of a resectos-
cope, which is composed of a hysteroscope with a heated wire 
loop. Though, the use of resectoscope requires time, skill, and 
extensive experience, success rates as high as 80–90% can be 
achieved. The resectoscope has the advantage of being able to 
remove polyps and some fi broids at the time of ablation. This 
procedure also has a distinct advantage of providing endome-
trial tissue for histopathological examination. This procedure 
can also be done if the endometrium is thick. Additionally, 
the hysteroscopic resection equipment is considerably less 
expensive to buy and maintain than in comparison to the laser 
equipment. However, this procedure is associated with few 
complications. The main risk associated with TCRE is uterine 
perforation. Other complications due to the procedure may 
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include complications such as menstrual like cramps, which 
may last for 1–2 days; watery discharge lasting for about 10 
to 14 days; hemorrhage and or hematoma formation; infec-
tion; injury to the bowel; risk of fl uid overload; endometritis, 
etc. The potential fl uid overload problem can be alleviated by 
the use of carbon dioxide gas or dextran 70 solution to distend 
the uterus. The method of doing TCRE is described below:

Procedure:
• This method is usually is done in an operating room under 

general anesthesia.
• After dilating the cervix, a hysteroscope is inserted inside 

the uterine cavity, following which a heating device is 
placed inside the uterine cavity. The heating device com-
posed of a loop which is heated using electricity.

• Using a wire loop, the surgeon cuts away the endometrial 
lining.

• Fluid is continuously pumped inside the uterine cavity in 
order to keep it distended while the endometrial resection 
is being carried out.

Roller ball endometrial ablation
In this procedure, the endometrium is ablated via electro-
surgical energy using a roller ball. This type of endometrial 
ablation essentially is the same as TCRE, except that instead 
of a wire loop, a heated roller ball is used to destroy the 
endometrium. Roller ball electrodes are available in two sizes: 
Small (2.5 mm) and large (5 mm). Roller ball endometrial 
ablation is an easier technique in comparison to the TCRE 
and is associated with a lower risk of complications including 
uterine perforation, fl uid absorption and hemorrhage.

Hysteroscopic laser ablation
Endometrial laser ablation requires Nd: YAG (Neodymium–
yttrium–aluminum–garnet) laser equipment and optical fi ber 
delivery system. In this method, the uterine cavity is dis-
tended using normal saline, Hartmann’s solution or Hyskon, 
following which a laser compatible hysterscope, and 600–800 
μm quartz fi ber is guided inside the uterine cavity. Laser 
power density of approximately 4,000–6,000 W/Cm2 is used 
to maintain contact with the endometrium. This is known as 
the dragging technique. Alternatively, blanching technique 
where the laser fi ber is not allowed to come in contact with 
the endometrium, but destruction is caused by coagulation, 
may also be sometimes used. Laser ablation helps in destroy-
ing nearly 5–6 mm thickness of endometrium. This method 
is associated with a success rate of approximately 85% and is 
more effective in patients over the age of 35 years.
 Disadvantages of this method include high expense of 
the equipment, long time required for the procedure and the 

risk of fl uid overload due to excessive fl uid uptake from the 
distending media infusion and irrigating fl uid. Following the 
procedure, 50% may develop amenorrhea and another 30% 
may develop hypomenorrhea, resulting in an overall success 
rate of nearly 80%. Amenorrhea may occur in 29% of the 
patients. There is some concern that cancers could be missed, 
since no tissue is available for pathologic study.

Second Generation Methods

Thermal balloon ablation

In this procedure, the endometrium may be hysteroscopically 
ablated via the insertion of a thermal uterine balloon. This 
procedure uses a thermal balloon device consisting of basic 
mechanism by which a balloon tipped catheter is introduced 
inside the uterine cavity and is infl ated by a fl uid which is 
either is preheated or heated after fi lling. One such device is 
the thermachoice balloon. The use of Thermachoice™ bal-
loon for endometrial ablation has now attained FDA approval. 
Some experts are concerned about the balloon’s ability to 
reach the cornual areas of the uterus.

Procedure
• A balloon catheter, fi lled with isotonic sodium chloride 

solution is inserted inside the endometrial cavity, infl ated, 
and heated to 87°C for 8 minutes.

• The control unit with monitor display is used to adjust 
intrauterine balloon temperature, pressure and the dura-
tion of the treatment.

• The fl uid is usually instilled until the pressure reaches 
between 160 and 180 mm Hg.

• The solution is heated to 87° C for 8 minutes and then the 
device is removed.

The treatment has been found to be as effi cacious as roller-
ball ablation with fewer complications. However, uterine bal-
loon therapy cannot be used in irregular shaped uterine cavi-
ties because the balloon will not conform to the cavity. This 
procedure can be effective in woman with regular uterine 
cavity, because the balloons are of predefi ned shape and size. 
Studies report a 90% satisfaction rate and a 25% amenorrhea 
rate.

Microwave endometrial ablation
This procedure was developed and has been used in Europe 
since 1996. Microwave endometrial ablation (MEA) uses 
high-frequency microwave energy to cause rapid, but shal-
low heating of the endometrium. The device consists of the 
software controlled unit which provides microwave energy of 
fi xed 9.2 G Hz frequency at 30W power. These microwaves 
are released into the uterine cavity by means of a 15 cm long, 
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8 mm diameter applicator which also has a thermocouple at 
the tip to record the abdominal temperature. The local heat-
ing effect by the microwaves (75–80°C) leads to ablation. 
Microwaves are selected so that they do not cause destruction 
beyond 6 mm. There is an inbuilt alarm in the system which 
gets activated, if the temperature exceeds 85°C and the power 
automatically gets shut off at 90°C. MEA requires 3 minutes 
of time and only local anesthesia. Its use is now proving to be 
as effective as TCRE.

Laser thermoablation
Endometrial laser intrauterine thermo therapy (ELITT) is dif-
ferent from the fi rst generation laser endometrial ablation. 
In this procedure, the cavity is not distended or visualized 
and ND: YAG laser is not used. This is a blind procedure in 
which, following the dilatation of cervix to about 7 mm, a 
handset device with fold away arm design containing three 
optical diffusers is inserted inside the uterine cavity. The arm 
of the device opens up inside the uterine cavity, conforming 
to the uterine shape, there by ensuring the uniform distribu-
tion of the laser light. The device should ideally be used in the 
normal sized, regular uterine cavity. Laser light is absorbed 
by hemoglobin in the uterine wall, resulting in blood coag-
ulation. Temperature rises up to 102°C inside the uterine 
cavity but only up to 60°C in the device. If prior treatment 
with GnRH analogues has been done, this procedure helps in 
destruction of the entire depth of the endometrium along with 
1–3.5 mm of myometrium.

Cryoablation
In this procedure, the cryoprobe is inserted under ultra-
sound guidance up to the level of uterine fundus and cooled 
to –90°C. The tip of the probe freezes the uterine lining by 
perfusing liquid nitrogen. The procedure is performed for 
approximately 10 minutes. A cycle of two minutes freeze fol-
lowed by two minutes thaw leads to endometrial destruction 
until the depth of approximately 4–5 mm. Patients undergo-
ing cryoablation may experience watery vaginal discharge for 
nearly 1 week following the procedure. Other risks associated 
with cryoablation include perforation and suboptimal abla-
tion of the entire uterine cavity. Studies indicate that 50–70% 
of patients may experience complete amenorrhea following 
the procedure.

Electrosurgical endometrial ablation
Electrosurgical ablation can be performed with a device 
which consists of coaxial bipolar system, 1.6 mm in diameter. 
It can be inserted into the opening channel of 5 mm continu-
ous fl ow hysteroscope and has different types of electrodes 

tips like spring, twizzle, etc. After uterine distension, the 
endometrium is touched with the device to complete the cir-
cuit and produce electrosurgical ablation.

Photodynamic endometrial ablation
In photodynamic endometrial ablation procedure, chemicals 
capable of producing photosensitizing effect, e.g. (5-aminole-
vulinic acid) have been tried to achieve endometrial ablation. 
This chemical is preferentially taken by the protoporphyrin 
IX molecules present in the endometrial blood vessels. After 
four hours following ALA instillation, laser light at a wave 
length of 635 nm and intensity of 300 MW is delivered for 
60 minutes inside the uterine cavity. This helps in achieving 
endometrial ablation. Presently, the feasibility and clinical 
usefulness of this procedure has not been established.

Radiofrequency induced thermal ablation
In this procedure, a probe is inserted into the uterus through 
the cervix. The tip of the probe expands into a mesh-like 
device that sends radiofrequency energy into the uterine 
lining. The energy and heat destroys the endometrial tissue, 
while suction is applied to remove it. Radiofrequency abla-
tion involves destruction of the endometrium using heat 
produced by the electromagnetic radiations of 27 MHz with 
power of 550 W, applied for a time period lasting for 20 min-
utes. The technique has been abandoned due to a high com-
plication rate.

Other methods of endometrial ablation
Others devices for endometrial ablation include novasure, 
and hydrothermablation (HTA). They all have similar success 
rates. Novasure uses cautery, while HTA uses hot water which 
circulates around the cavity slowly and gently ablates the 
endometrial lining. Each of this method would be described 
below in details.

Hydrothermal ablation
The HTA Hydrothermablator® is the device used for perform-
ing hydrothermal ablation. This is performed as an offi ce 
procedure under local anesthesia in which preheated normal 
saline is infused into the uterus via the hysteroscope and is 
allowed to circulate freely in the endometrial cavity. It is done 
under direct vision through a hysteroscope. As a result, this 
technique differs from other second generation techniques by 
virtue of not being a blind procedure because in this proce-
dure heated normal saline is introduced into the uterine cavity 
under hyteroscopic monitoring. The solution is heated to 
194°F/90°C; once the proper temperature is reached, the hot 
water circulates for 10 minutes and destroys the endometrial 
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cells. Vaginal, intestinal and skin burns are the most com-
monly reported complications. One of the concerns associ-
ated with the procedure was about the possibility of fl uid 
leaking out through the fallopian tubes and burning intes-
tines. Though occasional cases of intestinal burns can occur, 
this has not been proved by the clinical trials. Keeping this 
in mind, the device is specially engineered to keep the water 
at a low pressure so that it cannot escape through the tubes. 
This device helps in attaining intrauterine pressure equal to 
40–45 mm of Hg, which is below that in the fallopian tubes 
(70–75mm of Hg). If the device senses a leak of greater than 
10 ml, it automatically shuts off. This helps in preventing any 
inadvertent thermal injury to the vagina or peritoneal cavity. 
One treatment cycle over 10 minutes produces endometrial 
destruction of about 5 mm depth. The procedure is reported 
to have a satisfaction rate of about 87%. Since the water cir-
culates freely throughout the entire uterine cavity, the shape 
of the cavity does not affect the results. As a result, the 
device is very effective for women with fi broids and irregu-
larly shaped endometrial cavities or enlarged uterine cavities. 
Hydrothermal ablation takes about 10 minutes and the results 
are excellent.

Novasure
It is a simple, safe procedure that removes the lining of the 
uterus to reduce or eliminate bleeding. It offers the following 
advantages: The procedure takes approximately 4 minutes 
and comprises of a simple, 90-second treatment cycle; it 
has been proven to be a safe and effective therapy; requires 
no pretreatment; it is a convenient procedure which can 
be performed at any time during the menstrual cycle; is 
associated with rapid recovery and has an excellent success 
rate.
 Novasure system is also based on electrosurgical power 
setting consisting of a computerized power generator and a 
hand piece which does not require hysteroscopic guidance. 
The hand piece has a catheter that carries metallic mem-
brane electrode supported over an expandable skeleton. It 
is inserted inside the uterine cavity in a collapsed state and 
is then expanded. The generator applies suction to draw the 
endometrium in contact with the electrode and then the cur-
rent is passed. This helps in destroying adequate depth of the 
endometrium.

 Important Questions and Answers
Q.1. What would be the next line of management in the 
above mentioned case study?
Ans. The initial step is to stabilize the patient. Depending on 
the severity of her bleeding, she can be administered either 

oral or parenteral conjugated estrogens to control the initial 
episode of bleeding. Once the bleeding episode has been 
controlled, the patient is to be prescribed oral progestogens 
(10 mg daily) for last 15 days of cycle. This when adminis-
tered over a period of 4–6 months would help in regularizing 
the cycle.
Q.2. What treatments for DUB are there for a young woman?
Ans. Teenagers and young women wishing to retain their 
fertility generally require medical treatment. The combined 
oral contraceptive pill is frequently an effective fi rst choice 
for younger patients particularly when there is need for con-
traception. Teenagers with heavy periods may be having ano-
vulatory cycles; progestogens prescribed in the second half 
of the cycle may prove to be effective. Tranexamic acid, two 
or three tablets taken three or four times daily, on the usually 
heavy period days is otherwise a sensible fi rst choice. When 
pain accompanies the heavy loss, a nonsteroidal anti-infl am-
matory agent may be appropriate. Mefenamic acid 500 mg 
three times daily is a popular selection.
Q.3. How can you decide the best treatment option for 
menorrhagia?
Ans. It is essential that clinician should be aware of the 
options available. Age and fertility requirements are the fi rst 
concern. Next the severity of the problem and its duration 
must be taken into account. Other factors, such as pelvic pain 
or premenstrual syndrome may also infl uence the decision.
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 Case Study
A 23-year-old unmarried lady presented to the gynecologi-
cal OPD with the complaints of vaginal discharge since last 
4–5 days. She described the discharge as being white in color 
and curd-like in consistency. It was associated with signifi -
cant itching and discomfort which greatly interfered with her 
normal routine and disturbed her sleep. The patient does not 
give history of ever having any sexual partner or indulging 
in any kind of sexual activity. There is no past medical his-
tory of diabetes or any other medical disorder in the past. The 
patient does give history of taking a seven-day course of the 
antibiotic erythromycin, which was prescribed to her by a 
general practitioner for throat infection, a few days back.

 Introduction
Vaginal discharge is one of the most common present-
ing complaints faced by the gynecologists in clinical prac-
tice. The most important challenge for the gynecologist is 
to differentiate between the pathological and physiological 
causes of discharge (table 20.1). A normal vaginal discharge 
consists of 1–4 mL of fl uid that is white or transparent and 

Vaginal Discharge20
odorless. This physiologic discharge is formed by sloughing 
epithelial cells, normal bacteria and vaginal transudate. If a 
pathological cause of discharge is suspected, the gynecolo-
gist needs to diagnose the exact cause for vaginal discharge. 
Some common causes of pathological vaginal discharge are 
described in table 20.2. Healthy women belonging to the 
reproductive age groups may normally produce some amount 
of physiological vaginal discharge. The quality and quantity 
of vaginal discharge may vary even in the same woman over 
different phases of menstrual cycle. In most cases, women 
develop a sense of their own vaginal discharge and learn to 
identify what is acceptable or excessive for them. The amount 
of physiological vaginal discharge can vary in the same 
woman. Some of the factors which can infl uence the amount 
of physiological discharge include the following: Woman’s 
age, pregnancy, use of hormonal preparations (OCP’s, etc) 
and the woman’s personal habits and level of hygiene.
 Physiological vaginal discharge is commonly encoun-
tered among women belonging to the reproductive age 
group and varies in amount and consistency during the vari-
ous phases of the menstrual cycle. For example the cervical 

Table 20.1: Differentiating between physiological and
pathological causes of vaginal discharge

Physiological vaginal discharge Pathological vaginal discharge

Does not usually cause any Usually causes signifi cant
discomfort to the patient distress and irritation to the
(except for hygiene problems) patient
Translucent to whitish in color May vary in color from dirty white
 to yellowish green
Is not associated with itching May be associated with itching
Not foul smelling May be foul smelling
Amount of discharge may vary Amount of discharge does not
in different phases of menstrual vary in different phases of
cycle menstrual cycle
Discharge is usually not Discharge is usually adherent
adherent to the vaginal walls to the vaginal walls and
 pools up in the dependent
 areas of vagina

Table 20.2: Causes of pathological vaginal discharge

Infective discharge Other causes for discharge

Vulvovaginal candidiasis Retained tampon or condom
Vaginitis caused by Trichomonas
vaginalis, Chlamydia trachomatis,
STD (Neisseria gonorrheae) Chemical irritation
Bacterial vaginosis Allergic responses
Acute pelvic infl ammatory disease Ectropion
Post-operative pelvic infection Endocervical polyp
Post-abortal/postpartum sepsis Intrauterine device
Less common causes
Human papillomavirus Atrophic changes
Primary syphilis Physical trauma
Mycoplasma genitalium Vault granulation tissue
Ureaplasma urealyticum Vesicovaginal fi stula
Escherichia coli Rectovaginal fi stula

Neoplasia (cervical, vulvar,
 vaginal or endometrial)
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discharge becomes profuse just prior to ovulation. During 
this phase the discharge is watery, transparent and can be 
stretched for nearly 7–8 cm between the two fi ngers of the 
examining hand. Following ovulation, the amount of cervical 
discharge greatly diminishes in quantity, becomes thicker in 
consistency, yellowish-whitish in color and loses its capacity 
of stretching.

PATHOLOGICAL VAGINAL DISCHARGE

Vulvovaginitis can be considered as one of the most common 
causes for pathological vaginal discharge, irritation and 
itching in women. Vulvovaginitis commonly results due 
to infl ammation of the vagina and vulva and is most often 
caused by bacterial, fungal or parasitic infection. Nearly 90% 
of cases of vaginitis are secondary to bacterial vaginosis, 
vulvovaginal candidiasis and trichomoniasis. Of these differ-
ent types of vaginitis, vulvovaginal candidiasis is one of the 
commonest infective causes of vaginal discharge that affects 
nearly 75% of women at some time during their reproductive 
lives. On the other hand, bacterial vaginosis, despite of being 
asymptomatic in most of the cases is one of the most common 
diagnoses in women attending genitourinary medicine clinics. 
The characteristic features of different types of vaginitis are 
summarized in table 20.3 and would be described in details 
later in the chapter. Different types of vaginal discharge are 
shown in fi gure 20.1. Other important causes for vulvovagi-
nal discharge include, atrophic/contact vaginitis and sexually 
transmitted diseases, which would also be described later in 
the chapter.
 Vulvovaginal itching generally is not a normal fi nding in 
healthy women; if this symptom is present, especially in pres-
ence of vaginal discharge, vulvovaginitis (especially candi-
dal) must be specifi cally ruled out. In absence of vaginal dis-
charge, other dermatologic conditions (e.g., lichen sclerosis 
and rarely, vulvar cancer) should also be considered.

Pathophysiology

The normal vaginal epithelium undergoes cornifi cation under 
the influence of estrogen. This thickening of the vaginal 
epithelium helps in protecting women against infection. 
Normal vaginal epithelium is inhabited by the bacteria, 
Lactobacilllus acidophilus, which produces hydrogen 
peroxide. This is not only toxic to the pathogens present in 
the vagina; it also helps in maintaining the healthy vaginal 
pH between 3.8 and 4.2. Vaginitis occurs either due to 
alteration of vaginal fl ora by the introduction of pathogens 
or due to the changes in the vaginal environment that allow 
pathogens to proliferate. Vaginal pH may increase with age, 
phase of menstrual cycle, sexual activity, hormone therapy, 
contraception choice, pregnancy, presence of necrotic tissue 
or foreign bodies and use of hygienic products or antibiotics. 
This change in vaginal pH may encourage the growth 
of pathogenic microorganisms. Changes in the vaginal 
environment, such as an increase in glycogen production in 
pregnancy or altered estrogen and progesterone levels from 
the use of oral contraceptives, may also encourage the growth 
and development of C. albicans.

Bacterial Vaginosis
Bacterial vaginosis is one of the most important causes 
of vulvovaginitis. Initially, this was termed as bacterial 
vaginitis. However, later it was discovered that the condition 
was primarily caused due to the alteration of normal vaginal 
flora, rather than due to any specific infection. Thus the 
term bacterial vaginosis is now being preferably used over 
vaginitis. The normal vaginal epithelium contains numerous 
bacteria called Lactobacillus acidophilus. These bacteria 
release hydrogen peroxide, which is toxic to other aerobic 
and anaerobic bacteria. Bacterial vaginosis typically is 
associated with a reduction in the number of the normal 
hydrogen peroxide-producing Lactobacilli in the vagina. 

Fig. 20.1: Different types of vaginal discharge
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Table 20.3: Features of the most common causes of vaginitis

Basis of diagnosis Bacterial vaginosis Vulvovaginal candidiasis Trichomoniasis

Signs and symptoms Thin, grayish to off-white colored Thick, white (“curd like”) Copious, malodorous, yellow-green
 discharge; unpleasant “fi shy” odor, with discharge with no odor (or discolored) discharge, pruritus
 odor especially increasing after sexual  and vaginal irritation, dysuria, no
 intercourse. The discharge is usually  symptoms in 20% to 50% of
 homogeneous and adheres to  affected women
 vaginal walls.
Physical examination Normal appearance of vaginal tissues; Vulvar and vaginal erythema, Vulvar and vaginal edema and
 grayish-white colored discharge may edema and fi ssures  erythema, “strawberry” cervix in
 be adherent to the vaginal walls. Thick, white discharge that up to 25% of affected women.
   adheres to vaginal walls Frothy, purulent discharge
Vaginal pH  Elevated (>4.5) Normal Elevated (>4.5)
(normal = <4.5)
Microscopic “Clue cells” (vaginal epithelial cells Pseudohyphae, mycelial Motile trichomonads
examination of coated with coccobacilli) Few lactobacilli, tangles or budding yeast cells Many polymorphonuclear cells
wet-mount and KOH occasional motile, curved rods, belonging  
preparations of to Mobiluncus species
vaginal discharge 
“Whiff” test  Positive Negative Can be positive
(Normal = no odor)
Additional tests Amsel’s criteria (table 20.4) is positive  KOH microscopy, gram DNA probe tests: Sensitivity of 90%
 in nearly 90% of affected women with stain, culture and specifi city of 99.8%
 bacterial vaginosis  Culture: Sensitivity of 98% and
    specifi city of 100%

Source: Carr PL, Felsenstein D, Friedman RH. Evaluation and management of vaginitis. J Gen Intern Med 1998;13:335-46, and Sobel JD. Vaginitis. N 
Engl J Med 1997;337:1896-903.

The resultant change in pH allows proliferation of organisms 
that are normally suppressed, such as Hemophilus vaginalis, 
Gardnerella mobilicus, Mycoplasma hominis, Gardnerella 
vaginalis, Peptostreptococcus species, etc. These organisms 
may produce metabolic byproducts, such as amines, that 
further increase the vaginal pH and cause exfoliation of 
vaginal epithelial cells. These amines are also responsible 
for the characteristic malodorous discharge in bacterial 
vaginosis. Bacterial vaginosis is not dangerous, but it can 
cause disturbing symptoms. Certain factors have been 
identifi ed that increase the chances of developing bacterial 
vaginosis. These include multiple or new sexual partners, 
vaginal douching and cigarette smoking. However, the role 
of sexual activity in the development of the condition is not 
fully understood and bacterial vaginosis can still develop in 
women who have not had sexual intercourse.

Clinical presentation
Women with bacterial vaginosis have a broad spectrum of 
clinical presentations.
• The classic presentation is a vaginal discharge with its 

characteristic odor and a clinical examination that is oth-
erwise normal.

• There is presence of white milky, nonviscous discharge 
which is adherent to the vaginal wall. pH of the discharge 
is more than 4.5.

• A fi shy odor is produced when the discharge is mixed with 
10% KOH solution due to production of aminometabo-
lites from various organisms (amine or Whiff’s test).

• There is no or minimal vaginal irritation.
• Presence of clue cells: The epithelial cells acquire a fuzzy 

border due to adherence of bacteria.
 Bacterial vaginosis is mainly diagnosed using Amsel’s 
criteria, with three of the four fi ndings required to establish 
its diagnosis (table 20.4).

Diagnosis

Microscopic examination

Presence of clue cell: A typical sign of bacterial vaginosis on 
microscopic examination is presence of an unusual vaginal 
cell known as “clue cell” (fi gure 20.2). Clue cells are believed 
to be the most reliable diagnostic sign of bacterial vaginosis. 
Clue cells are vaginal epithelial cells, which are studded with 
bacteria on their surface. This results in the obscuration of 
their borders. In addition to clue cells, women with bacterial 
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treatment of bacterial vaginosis. A seven-day course of oral 
metronidazole, 400 mg TDS or vaginal metronidazole gel 
(metrogel) is an effective treatment. A 7-day course of met-
ronidazole (500 mg TDS) is effective in nearly 85% cases. 
The oral metronidazole can cause some minor, but unpleasant 
side effects, such as anorexia, nausea, metallic taste, abdomi-
nal cramps, headache, glossitis, dryness of mouth, dizzi-
ness, rashes, transient neutropenia, etc. Despite of these side 
effects, it is believed to be the most effective treatment. The 
gels do not typically cause any side effects. Tinidazole is an 
antibiotic that appears to have fewer side effects than met-
ronidazole and is also effective in treating bacterial vagino-
sis. Ornidazole, 500 mg vaginal tablet daily for seven days is 
another effective option. Use of vaginal tablets help in avoid-
ing fi rst past metabolism.
 Ampicillin: Ampicillin 500 mg TDS or cephalosporins 
500 mg BID for seven days is also effective.
 Tetracyclines: Tetracycline 500 mg, four times a day or 
doxycycline 100 mg twice daily for seven days is effective.
 Lincosamides: Vaginal clindamycin cream, 2% (cleocin) 
or oral clindamycin, 300 mg daily for seven days is also 
effective.

Complications of bacterial vaginosis
Though bacterial vaginosis can resolve completely without 
any complications following treatment, a variety of com-
plications have also been found to be associated with bac-
terial vaginosis. Some of these include, pelvic infl ammatory 
disease, an increased frequency of endometritis, abnormal 
Papanicolaou (Pap) smears, abdominal pain, uterine bleed-
ing and uterine and adnexal tenderness. Performance of an 
invasive gynecological procedure or surgery in a patient 
with bacterial vaginosis may result in the development of 
vaginal cuff cellulitis, pelvic inflammatory disease and 
endometritis. Bacterial vaginosis during pregnancy can result 

Fig. 20.2: Clue cells

Table 20.4: Amsel’s diagnostic criteria for bacterial vaginosis

Thin, homogeneous discharge
Positive “Whiff” test
Presence of “clue cells” on microscopic examination
Vaginal pH >4.5

vaginosis have fewer of the normal vaginal bacteria, called 
Lactobacilli. A vaginal pH greater than 4.5 is also suggestive 
of bacterial vaginosis.

Whiff test (fi gure 20.3)
This test is diagnostic of bacterial vaginosis and is performed 
using potassium hydroxide (KOH) solution. The test is said 
to be positive if there is production of a typical fi shy odor 
when KOH comes in contact with discharge of a woman with 
bacterial vaginosis.

Amsel’s criteria
Amsel’s criteria (table 20.4) helps in establishing the diagno-
sis of bacterial vaginosis in nearly 90% of affected women. 
Three of the above mentioned four criteria must be met in 
order to establish the accurate diagnosis of bacterial vagino-
sis. Of the various criteria mentioned, presence of clue cells 
on microscopic examination is a highly signifi cant criterion.

Treatment
Treatment for bacterial vaginosis consists of antibiotics. A few 
antibiotics are routinely used. These include the following:
 Metronidazole: The World Health Organization has rec-
ommended metronidazole as the fi rst line therapy for the 

Fig. 20.3: Whiff test
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in complications like premature labor, preterm birth, chori-
oamnionitis, postpartum endometritis, ectopic pregnancy and 
post-cesarean section wound infections.

Vulvovaginal Candidiasis

General features

Vulvovaginal candidiasis (VVC) is the second most common 
cause of vaginitis in the United States and the most common 
cause of vulvovaginitis in Europe. In most of the cases, the 
infecting agent is the yeast Candida albicans (fi gure 20.4). 
Recently, due to the increasing use of over-the-counter anti-
fungal medications, the frequency of non-albicans species 
(e.g., Candida glabrata, Candida tropicalis, etc.) in causation 
of candidal vaginitis has greatly increased.

Clinical features
In vulvovaginal candidiasis, the discharge is usually white 
and thick, with no odor and a normal pH. Pruritis vulva is 
a cardinal feature. Women with vulvovaginal candidiasis 
frequently complain of pruritus, vaginal irritation, dysuria, 
vulvar and vaginal erythema and occasionally, scaling and 
fi ssures of vulvar tissue.

Risk factors
Severe factors are thought to be associated with an increased 
risk for uncomplicated vulvovaginal candidiasis. Some such 
factors which are associated with an increased risk of this 
infection include the following:
• Women using oral contraceptive pills or an IUCD for 

contraception
• Diabetes mellitus
• Antibiotic use
• Immunodefi ciency or use of immunosuppressive agents
• Use of tight-fi tting synthetic undergarments
• Pregnancy
• Previous episode of vulvovaginal candidiasis
 This infection is more likely to occur during pregnancy 
probably because high levels of estrogen or glycogen in the 
vaginal secretions during pregnancy are likely to increase a 
woman’s risk of developing VVC. Use of adequate pharmaco-
therapy and avoidance of risk factors can help in the resolu-
tion of symptoms related to VVC over a short period of time.

Diagnosis
Microscopic examination: Microscopic examinations of 
wet-mount and KOH preparations are positive in 50% to 
70% of patients with candidal infections. In patients whose 
symptoms are strongly suggestive of candidal vaginitis, but 
the microscopic examination is negative, Gram staining or 

culture using Nickerson’s medium or Sabouraud’s dextrose 
agar may prove to be helpful. In candidal infections, KOH 
preparation may reveal budding fi laments, mycelia, or pseu-
dohyphae. A fungal culture may be used if the diagnosis is 
uncertain. Microscopy for candidal disease has an estimated 
sensitivity of 65%.
 Complications of vulvovaginal candidiasis are rare. 
Chorioamnionitis in pregnancy and vulvar vestibulitis syn-
drome have also been reported.
 Candidal organisms are not transmitted sexually, and epi-
sodes of vulvovaginal candidiasis do not appear to be related 
to the number of sexual partners. Treating the male partner is 
unnecessary unless he is uncircumcised or has infl ammation 
of the glans of the penis. Recurrent vulvovaginal candidiasis 
is defi ned as four or more episodes in a one-year period. It is 
not clear whether recurrences are secondary to predisposing 
and/or precipitating factors, sexual transmission, intestinal 
reservoir or vaginal persistence.

Treatment
Antifungals: Imidazoles and triazoles are presently the most 
extensively used antifungal drugs for treatment of VVC. 
Imidazole antifungal agents which can be used in form of 
creams and pessaries for treatment of VVC include butoco-
nazole, clotrimazole and miconazole. Some of these agents 
are freely available over the counter. Trizole agents include 
systemically acting agents such as fl uconazole. A single dose 
of triazole antifungals (e.g., 150 mg of fl uconazole) has also 
been shown to be effective in most cases. Oral fl uconazole in 
the dosage of 150 mg every 72 hours for 3 doses serves as an 
effective therapy for recurrent vulvovaginitis. This should be 
then followed by weekly doses for a few weeks. Ideally, both 
the partners should be treated and the underlying predispos-
ing factors be corrected to provide long-term relief.
 Most clinicians prefer not to use fluconazole during 
pregnancy due to an increased risk of major congenital 

Fig. 20.4: Wet mount preparation of Candida albicans
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Fig. 20.5: Trichomonas vaginalis

malformations. However, the available evidence indicates 
that fl uconazole in a single dosage of 150 mg is usually not 
teratogenic to the fetus. Most clinicians, however, prefer to 
use topical formulations of imidazole and triazole antifun-
gals during pregnancy. Systemic absorption of these topical 
medications is minimal, posing little risk of transfer to the 
unborn baby. Topical nystatin is another safe alternative to 
azole antifungals that can be used during the fi rst trimester of 
pregnancy. Since nystatin has negligible systemic absorption, 
there are unlikely to be any major malformations associated 
with the use of this drug. The recommended dose of nystatin 
during pregnancy is 100,000 units intravaginally once daily 
for 2 weeks. For symptomatic relief of redness or itching, 
short-term use of a low-potency topical corticosteroid is also 
considered as a safe option during pregnancy.
Antiseptics: Boric acid suppositories are often used for the 
treatment of VVC. Although not commercially available, 
boric acid serves an alternative to the antifungal agents. 
The typical dose of boric acid is 600 mg intravaginally per 
night for 14 consecutive nights. Presently, there is little evi-
dence regarding the safety of boric acid in women at the 
time of pregnancy. Unless the vaginal epithelium is severely 
excoriated, only a limited amount of boric acid is systemi-
cally absorbed. Therefore, in most of the cases the amount 
absorbed through the vaginal mucosa is minimal and risk to 
the unborn fetus is negligible.
Corticosteroids: Topical corticosteroids are commonly pre-
scribed to alleviate symptoms such as itchiness and redness, 
which may commonly occur in cases of VVC.

Trichomoniasis

General characteristics

This vaginitis is caused by the protozoa Trichomonas vagi-
nalis (fi gure 20.5), a motile organism affecting nearly 180 
million women worldwide and currently accounting for 

10% to 25% of vaginal infections. Trichomonads are usually 
transmitted sexually (fi gure 20.6) and may be identifi ed in 
30% to 80% of the male sexual partners of infected women. 
Trichomoniasis may commonly act as a vector for other sexu-
ally transmitted diseases, including, the human immunodefi -
ciency virus.

Clinical features
Classic manifestations of vaginal trichomoniasis include a 
purulent, frothy, yellow discharge with an abnormal odor, 
pruritus and dysuria. The typical discharge associated with 
this infection is profuse, thin, creamy or slightly green in 
color, irritating and frothy. Since the discharge commonly 

Fig. 20.6: Transmission of trichomonas vaginalis
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causes pruritis and infl ammation of the vulva and vagina, 
the vaginal walls are often tender and appear angry looking. 
There may be presence of multiple, small, punctuate, straw-
berry spots on the vaginal vault and portio vaginalis of the 
carvix resulting in a “strawberry vagina.” The pH of the dis-
charge is often elevated, i.e. >4.5.

Risk factors
Risk factors for trichomoniasis include use of an IUD, ciga-
rette smoking and having multiple sexual partners. Since 
trichomoniasis is a sexually transmitted disorder, both the 
sexual partners must be treated and instructed to avoid sexual 
intercourse until both partners have been cured.

Diagnosis
Microscopic examination: Motile trichomonads are usu-
ally observed on microscopic examination of wet mounts. 
Warming the slide and decreasing the intensity of substage 
lighting are ways for increasing the detection rate of tri-
chomonads on the microscopic examination. If the index 
of suspicion for trichomoniasis is high and microscopic 
examination of the wet mount preparation reveals negative 
results, the microorganism may be cultured using Diamond’s 
medium. Additionally, tests using DNA probes and polymer-
ase chain reaction tests, which are associated with high rates 
of sensitivity and specifi city, may also be performed. Another 
test which is highly sensitive and specifi c for detection of 
trichomoniasis is the latex agglutination test. In this test, a 
trichomonas antibody or antigen, attached to latex beads, is 
mixed with the speculum sample. If the protozoan is present 
in the discharge sample, it reacts with the latex bead complex, 
resulting in an agglutination reaction. The results of the test 
are usually available within 10 minutes to an hour. However, 
the high cost of this examination has largely limited the wide-
spread use of this test in the urgent care setting.

Treatment
Metronidazole in the dose of 200 mg TDS or 375 mg BID 
must be prescribed to both the partners for a period of seven 
days. The Centers for Disease Control and Prevention, how-
ever recommends a single dose of 2 g of metronidazole. This 
single dose regimen has been found to be associated with a 
greater cure rate varying from 90% to 95% in comparison to 
the week-long treatment with either 250 mg TID or 375 mg 
BID of metronidazole. Additionally, the single dose regimen 
is more convenient to take in comparison to 7-day regimen 
and is associated with better patient compliance. Since trico-
moniasis is largely believed to be a sexually transmitted dis-
ease, both the partners should be advised to avoid intercourse 
or use a condom during the course of therapy. An alternative 

to metronidazole could be to prescribe tinidazole in the dose 
of 300 mg BD for seven days or secnidazole in a single dose 
of 1000 mg daily for two days. The husband should be treated 
simultaneously, especially if the woman develops recurrent 
infection. Use of metronidazole is contraindicated during 
pregnancy and lactation. During early pregnancy, the follow-
ing may be used: Vinegar douches to lower the vaginal pH, 
trichofuran suppositories and betadine gel.

Atrophic Vaginitis
Atrophic vaginitis is one of the commonest causes for vaginal 
discharge in the postmenopausal women. After menopause, 
vaginal atrophy can result due to falling estrogen levels. 
Dyspareunia is common complication of atrophic vaginitis. 
Per speculum examination in women with vaginal atrophy 
may show loss of vaginal rugosity and thinning of the vaginal 
epithelium. This condition can be treated using topical formu-
lations of conjugated estrogens (premarin) in the dosage of 
2–4 g intravaginally qHS.

Sexually Transmitted Diseases (STDs)
Sexually transmitted diseases (STDs) are infections that can 
be transferred from one person to another due to any type of 
sexual contact. Some of the STDs which would be discussed 
in relation to their propensity to cause vaginal discharge are 
chlamydial infection, genital herpes and gonorrhea. Though 
these STDs are most commonly associated with vaginal 
discharge, other common STDs in women have also been 
described just for the sake of completion. Many STDs are 
treatable, but effective cures are lacking for others, such as 
HIV, HPV and hepatitis B and C. Condoms are commonly 
thought to protect against STDs. Condoms are useful in 
decreasing the spread of certain infections, such as chlamy-
dia and gonorrhea; however, they do not fully protect against 
other infections such as genital herpes, genital warts, syphi-
lis and AIDS. Early diagnosis and treatment of infections is 
important for prevention of the spread of STDs infections.

Chlamydial Infection
Chlamydia trachomatis is a gram-negative, aerobic, intrac-
ellular pathogen which is typically coccoid or rodshaped. 
However, it is different from other bacteria because it requires 
growing cells in order to remain viable. Chlamydia cannot be 
grown on an artifi cial medium because it cannot synthesize 
its own ATP molecules. Chlamydia trachomatis can be con-
sidered as one of the most common causes for STD, world-
wide in association with blindness and infertility. Chlamydia 
has a very unique life cycle (fi gure 20.7), which alternates 
between a nonreplicating, infectious elementary body (EB) 
and a replicating, noninfectious reticulate body (RB). The 
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Fig. 20.7: Life cycle of Chlamydia trachomatis

elementary body, which is metabolically inactive can be 
considered equivalent to the spore and helps in transmit-
ting the disease. The infectious EB attaches to the host cells. 
Following the entry into the cell, it gets differentiated into a 
RB. Once inside a cell, the elementary body germinates as the 
result of interaction with glycogen and gets converted into its 
reticulate form. The reticulate form divides by binary fi ssion 
every 2–3 hours and has an incubation period of about 7–21 
days in its host. Within 40–48 hours, the RBs transform back 
into infective EBs, which are subsequently released from the 
infected cell through the process of exocytosis and infect the 
neighboring cells.

Clinical features
The majority of women with chlamydial infection remain 
asymptomatic. However, some women may develop vagi-
nal discharge, dysuria, abdominal pain, increased urinary 
frequency, urgency, urethritis and cervicitis. Infection of the 
urethra is often associated with chlamydial infection of the 
cervix. Chlamydia is very destructive to the fallopian tubes. 
If left untreated, nearly 30% of women with chlamydia may 
develop pelvic infl ammatory disease. Pelvic infection often 
results in symptoms such as fever, pelvic cramping, abdom-
inal pain or dyspareunia. Pelvic infection can often lead to 

infertility or even absolute sterility. Tubal destruction due 
to chlamydial infection may also result in an increased inci-
dence of tubal pregnancy.
 Chlamydial infection, similar to gonorrhea, is associated 
with an increased incidence of premature births. Additionally, 
the organism can infect the infant during passage through the 
infected birth canal, leading to serious eye damage or pneu-
monia. Due to this, all newborns born to women infected with 
Chlamydia trachomatis must be treated with eye drops con-
taining a broad spectrum antibiotic (e.g. tetyracycline), which 
kills chlamydia.

Diagnosis
Direct immunofl orescence test: Fluorescein-conjugated mon-
oclonal antibodies can be used on smears prepared from ure-
thral and cervical swabs for detecting chlamydial antigens.
 Enzyme-linked immunosorbent assay (ELISA): Can help 
in detecting the chlamydial antigen.
 Polymerase and ligase chain reactions: For routine 
diagnostic use, newer and inexpensive diagnostic tests such 
as polymerase and ligase chain, which depend upon iden-
tifi cation and amplifi cation of the genetic material of the 
organism, have replaced the older, time-consuming culture 
methods.
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Treatment
Treatment of chlamydia involves the use of broad spectrum 
antibiotics. A convenient single-dose therapy for chlamy-
dia is 1 gm of azithromycin per orally. Alternatively, doxy-
cycline can be used orally in the dosage of 100 mg BID for 
seven days. The combination of cefoxitin and ceftriaxone 
with doxycycline or tetracycline also proves to be useful. 
Erythromycin or amoxicillin in TID or QID dosage may also 
be given during pregnancy. Use of protective barrier such 
as condoms often helps prevent the spread of the infection. 
Gonorrhea and chlamydia are bacterial STDs, which are fre-
quently found together.

Genital Herpes
Genital herpes is a viral infection caused by the herpes sim-
plex virus (most commonly HSV II) which is transmitted 
through sexual contact. Two types of viruses are commonly 
associated with Herpes lesions: Herpes simplex virus-I (HSV-
I) and herpes simplex virus-II (HSV-II). HSV-I is commonly 
responsible for causing herpes blisters in the perioral region, 
while HSV-II is more commonly associated with lesions in 
the genital or the perianal area. Genital herpes is spread only 
by direct person-to-person contact. The virus enters through 
the mucous membrane of the genital tract via microscopic 
tears. From there the virus travels to the nerve roots near the 
spinal cord and settles down permanently.

Symptoms of genital herpes
Once exposed to the virus, there is an incubation period 
which generally lasts from 3 to 7 days before development 
of lesions begin. Prior to this, there are no symptoms and the 
virus cannot be transmitted to others. The primary infection 
may be associated with constitutional symptoms like fever, 
malaise, vulval paresthesia, itching or tingling sensation on 
the vulva and vagina followed by redness of the skin. Finally, 
the formation of blisters and vesicles begins, which eventu-
ally develop into shallow and painful ulcers within a period 
of 2–6 weeks. In women, these lesions may appear on the 
vulva, vagina, cervix, perianal area, or inner thigh and are 
frequently accompanied by itching and a mucoid vaginal dis-
charge. When the blisters break, they are usually very pain-
ful to touch. These lesions peak in seven days and last for 
approximately 2 weeks. The outbreak is self-limited and usu-
ally heals without scarring. From the beginning of itching, 
until the time of complete healing of the ulcer, the infection is 
defi nitely contagious.

Diagnosis of genital herpes
Diagnosis is usually based on clinical examination. Genital 
herpes is suspected when multiple painful blisters are present 

on external genitalia. Immunological or cytological tests are 
not very sensitive. The blister fl uid may be sent to the labora-
tory for culturing the virus. However, it is associated with a 
high false negative rate of nearly 50%. Blood tests for detect-
ing antibodies may prove to be useful in some situations. 
These tests are specifi c for HSV-1 or HSV-2 and may be 
able to demonstrate that a person has been infected at some 
point in time with the virus. Thus, they may be useful for 
identifying infection with atypical manifestations. However, 
these tests may be associated with false-positive results and 
therefore cannot be recommended for routine use in screen-
ing low-risk populations for HSV infection. Other diagnos-
tic tests such as polymerase chain reaction (PCR) and rapid 
fl uorescent antibody screening tests are being used to identify 
HSV in some laboratories.

Biopsy
The Tzanck smear is a rapid, fairly sensitive and inexpensive 
method for diagnosing HSV infection. Smears are prefer-
ably prepared from the base of the lesions and stained with 
1% aqueous solution of toluidine blue “O” for 15 seconds. 
Positive smear is indicated by the presence of multinucleated 
giant cells with faceted nuclei and homogeneously stained 
“ground glass” chromatin (Tzanck cells).

Treatment for genital herpes
Treatment of genital herpes helps in shortening the duration 
of attack, preventing the occurrence of complications and 
reducing the risk of transmission. Oral antiviral medications, 
such as acyclovir, (Zovirax), famiciclovir (Famvir) or vala-
cyclovir (Valtrex), which prevent the multiplication of the 
virus, are commonly used. For the treatment of primary out-
breaks, oral acyclovir is prescribed in the dosage of 200 mg 
fi ve times a day for fi ve days. Local application of acyclovir 
provides local relief and accelerates the process of healing. In 
severe cases, acyclovir can be administered intravenously in 
the dosage of 5 mg/kg body weight every eight hourly for fi ve 
days. The couple is advised to abstain from intercourse start-
ing right from time of experiencing prodromal symptoms until 
total re-epithelization of the lesions occurs. Although topical 
agents do exist, they are generally less effective than oral for-
mulations and therefore are not routinely used. However, it is 
important for the clinician to remember that there is still no 
curative medicine available for genital herpes and the above 
mentioned antiviral drugs only help in reducing the sever-
ity of symptoms and duration of outbreaks. Since the initial 
infection with HSV tends to be the most severe episode, an 
antiviral medication is usually recommended. Though the 
use of these medications can signifi cantly help in reducing 
pain and decreasing the length of time until the sores heal, 
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treatment of the fi rst infection does not appear to provide 
protection against the future episodes. In contrast to a new 
outbreak of genital herpes, recurrent herpes episodes tend to 
be milder in intensity. In these cases, the benefi t of antiviral 
medication is derived, only if therapy is started immediately 
prior to the outbreak or within the fi rst 24 hours of the out-
break. Thus, the antiviral drug must be provided to the patient 
well in advance and the patient is instructed to begin treat-
ment as soon as she experiences the pre-outbreak “tingling” 
sensation or as soon as the blisters appear.
 Herpes can be spread from one part of the body to another 
during an outbreak. Therefore, it is important to instruct the 
patient not to touch her eyes or mouth after touching the 
blisters or ulcers. Thorough hand-washing is a must during 
outbreaks. Clothing that comes in contact with ulcers should 
not be shared with others. Couples who want to minimize the 
risk of transmission should always use condoms if a partner 
is infected. Such couples must be instructed to avoid all kinds 
of sexual activity, including kissing, during an outbreak of 
herpes. Women who have herpes and are pregnant can have 
a vaginal delivery as long as they are not experiencing symp-
toms or actually having an active outbreak while in labor. 
Pregnant women with active herpetic lesion must be prefer-
ably delivered by cesarean section.

Gonorrhea
Gonorrhea is a sexually transmitted disease, which is derived 
from the Greek words gonos (seed) and rhoia (fl ow) implying 
“fl ow of seeds” and is caused by the bacterium Neisseria 
gonorrheae. Gonorrhea is spread through contact with the 
penis, vagina, mouth or anus. Gonorrhea can also be spread 
from mother to baby at the time of delivery. The disease is 
characterized by adhesion of the gonococci to the surface of 
urethra or other mucosal surfaces. The gonococci penetrate 
through the intercellular spaces between the columnar 
epithelial cells and reach the subepithelial connective tissue 
by the third day of infection. Gonococci usually penetrate 
the columnar epithelial cells because the stratifi ed squamous 
epithelium is relatively resistant to infection. Thus infection 
usually does not occur in adult women; however, severe 
vulvovaginitis can occur in prepubertal girls. The incubation 
period is 2–8 days.
 The commonest clinical presentation of the disease in 
men is acute urethritis resulting in dysuria and a purulent 
penile discharge. The infection may extend along the urethra 
to the prostate, seminal vesicles and epididymis, resulting in 
complications such as epididymitis, prostatitis, periurethral 
abscesses and chronic urethritis. The infection may spread to 
the periurethral tissues, resulting in formation of abscesses 
and multiple discharging sinuses (“watercan perineum”).

 In women, the primary site of infection is the endocervix 
and the infection commonly extends to the urethra and vagina, 
giving rise to mucopurulent discharge. Symptomatic patients 
commonly experience vaginal discharge, dysuria and abdom-
inal pain. The infection may extend to Bartholin’s glands, 
endometrium and fallopian tubes. The gonococci can typi-
cally ascend to the fallopian tubes at the time of menstruation 
or after instrumentation (for MTP) giving rise to acute salpin-
gitis. Acute salpingitis, may be followed by pelvic infl amma-
tory disease. This may be associated with a high probability 
of sterility if not treated adequately. Peritoneal spread occa-
sionally occurs and may produce a perihepatic infl ammation, 
resulting in Fitz-Hugh-Curtis syndrome.

Granuloma Inguinale (Donovanosis)
Granuloma inguinale, also known as “Donovanosis” or 
“Granuloma venereum” is a disease caused by the bacteria 
Calymmatobacterium granulomatis. The disease is charac-
terized by occurrence of painless genital ulcers which can 
be sometimes mistaken for syphilitic ulcers. However, these 
ulcers are associated with destruction of internal and external 
tissue, along with leakage of mucus and blood. The disease is 
highly contagious and is transmitted through repeated sexual 
or anal intercourse. Very rarely, the infection may spread due 
to oral sexual activity.

Clinical features
The disease is characterized by presence of small, painless, 
beefy-red nodules, which usually appear on the genitals or 
around the anus, after about 10–40 days of the contact with 
the bacteria. The skin gradually wears away and the nod-
ules soon get converted into raised, beefy-red, velvety, open, 
fl eshy, oozing lesions called granulation tissue. These lesions 
are usually painless, but bleed easily if injured. The infection 
often spreads, mutilating the infected tissue and continues to 
destroy the tissue until it is treated. The lesions occur typi-
cally on the labia or the perineum in the women and may 
spread to inguinal region. Rarely, the vaginal wall or cervix 
may also be involved.

Diagnosis
Microscopic examination of smears from the lesions shows 
presence of pathognomonic intracytoplasmic donovan 
bodies and clusters of bacteria with bipolar (safety-pin) 
appearance.

Treatment
The standard form of therapy comprises of treatment with 
erythromycin, streptomycin or tetracycline (500 mg QID) for 
three weeks, or treatment with ampicillin for twelve weeks.



Chapter 20  Vaginal Discharge

391

20

Lymphogranuloma Venereum
Lymphogranuloma venereum (LGV) is a sexually transmitted 
disease, caused by the bacteria Chlamydia trachomatis (L1, 
L2, and L3 serovars) which primarily infects the lymphatic 
ducts and the lymph nodes. The bacteria gains entrance into 
the body either through the breaks in the skin or through the 
epithelial cell layer of mucous membranes. From there, the 
organism travels via the lymphatic channels into the lymph 
nodes and multiplies within mononuclear phagocytes of the 
lymph nodes, while it passes through them.
 The clinical picture is termed as inguinal syndrome if the 
buboes or abscesses typically develop in the inguinal region 
where draining lymph nodes are located. The rectal syndrome 
arises if the infection takes place via the rectal mucosa 
through anal sex. It is mainly characterized by development of 
symptoms related to proctocolitis. Under rare circumstances, 
the oral sex may result in the pharyngeal syndrome, which is 
characterized by development of buboes in the neck region.
 The LGV infection occurs in three stages: Primary, sec-
ondary and tertiary. In majority of cases, the patients in pri-
mary and secondary stages remain undetected. Primary stage 
is usually characterized by self-limited painless genital ulcer-
ation at the site of contact. These signs usually appear by 3 
days to a month after exposure. Primary lesion in the urethra 
may result in the symptoms of nonspecifi c urethritis. The 
primary stage normally heals within a few days. Erythema 
nodosum may occur in approximately 10% of cases.
 The most common sites of primary infection in men 
include the coronal sulcus, frenulum, prepuce, penis, urethra, 
glans and scrotum. In women, the most common sites of the 
primary lesion include the posterior vaginal wall, fourchette, 
posterior lip of the cervix and vulva.
 The secondary stage usually occurs after 10–30 days. The 
secondary stage is characterized by the formation of enlarged, 
tender regional lymph nodes known as buboes. Patients may 
experience constitutional symptoms, such as fever, head-
ache, malaise, chills, nausea, vomiting and arthralgias. The 
infection spreads to the lymph nodes via the lympathic drain-
age pathways, resulting in lymphadenitis and lymphangi-
tis and tender inguinal and/or femoral lymphadenopathy. 
Lymphangitis of the dorsal penis may also occur and resem-
bles “string or cord.” In women, the infection can result in the 
development of cervicitis, perimetritis or salpingitis as well as 
lymphangitis and lymphadenitis in the deeper nodes. With the 
progression of the disease, the lymph nodes enlarge and are 
called buboes. The buboes may be painful initially and later 
become painless. This is often associated with infl ammation, 
thinning and fi xation of the overlying skin. Eventually, there 
occurs development of necrosis, fl uctuant and suppurative 
lymph nodes, abscesses, fi stulas, strictures and sinus tracts.

 As the infection subsides and healing occurs, fi brosis may 
develop. This is known as the tertiary stage and can result 
in the development of lymphatic obstruction, chronic edema 
and strictures. Tertiary stage is characterized by proctocoli-
tis and may produce symptoms such as anal pruritus, bloody 
mucopurulent rectal discharge, fever, rectal pain, tenesmus, 
constipation, weight loss, etc.

Chancroid (Soft Sore)
Chancroid is a sexually transmitted disease caused by the 
bacteria Hemophilus ducreyi, characterized by occurrence of 
painful sores on the genitalia. The disease is typically more 
common in the developing countries. Following an incuba-
tion period of one day to two weeks, the disease begins with 
a small nodule. Within a few days, these become fi lled with 
pus and eventually rupture, leaving painful, open sores or 
ulcers in the genital region. These ulcers can range in size 
from 1–3 centimeters in diameter. Ulcers can bleed or ooze 
pus and can take weeks to heal without medication. The ulcer 
may range in size from 3–50 mm across and is painful. The 
borders of the ulcer may be either sharply defi ned and under-
mined or have irregular or ragged edges. The ulcer base is 
covered with a gray or yellowish-gray material and it bleeds 
easily on being traumatized or scraped. The patient has one 
or more painful genital ulcers. The combination of a painful 
ulcer with tender or suppurative lymphadenopathy is pathog-
nomonic of chancroid.
 While the infected men have a single ulcer, infected 
women frequently have multiple (four or more ulcers), with 
fewer symptoms. The ulcers typically appear in the fourchette 
and labia minora in women. “Kissing ulcers” commonly 
develop over the labia. These are ulcers that occur on oppos-
ing surfaces of the labia. The affected women may commonly 
experience dysuria and dyspareunia. The initial “soft chancre” 
of chancroid ulcer may sometimes be mistaken as a “hard” 
chancre, the typical sore of primary syphilis. Approximately 
one third of the infected individuals will develop enlargement 
of the inguinal lymph nodes.The most commonly used antibi-
otics for treatment of chancroid include ciprofl oxin, trimetho-
prim or erythromycin.

Syphilis
Syphilis is a sexually transmitted disease caused by the spi-
rochete Treponema pallidum. Though the route of transmis-
sion of syphilis is almost always through sexual contact, 
sometmes congnital syphilis can occur via transmission from 
mother to child in utero. The disease is typically character-
ized by three stages: Primary, secondary and tertiary. Primary 
lesions appear approximately 10–90 days after the initial 
exposure. Primary lesion, also known as a chancre often 
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appears at the point of contact, usually the external genitalia. 
The chancre of syphilis is a fi rm, painless, relatively avascu-
lar, circumscribed, indurated, superfi cially ulcerated lesion. 
The chancre of syphilis is often termed as “hard chancre” 
in order to distinguish it from the “soft sore” caused by H. 
ducreyi (described previously). The “hard chancre” of syphi-
lis usually persists for about 4 to 6 weeks and heals spontane-
ously. In most patients, a painless regional lymphadenopathy 
develops within one-two weeks after the appearance of the 
chancre. As a result, the regional lymph nodes often become 
swollen, discrete, rubbery and nontender.
 Secondary syphilis occurs approximately 1–6 months 
after the primary infection. This stage is typically charac-
terized by a “fl u-like” syndrome, lymphadenopathy and the 
appearance of symmetrical reddish-pink nonitchy rashes on 
the trunk and extremities. The rash can involve the palms of 
the hands and the soles of the feet. In moist areas of the body, 
such as the anus and vagina, the rash often develops into fl at, 
broad, whitish lesions known as condylomata lata. Mucous 
patches may also appear on the genitals or in the mouth. All 
of the lesions of secondary stage are infectious and harbor 
active treponema organisms and therefore patients in this 
stage are most contagious. Other common symptoms of this 
stage include fever, malaise, sore throat, weight loss, head-
ache, meningismus, enlarged lymph nodes, etc.
 Following the secondary stage, there often occurs a 
period of quiescence known as “latent syphilis”. No clini-
cal manifestations are evident during this phase and all the 
lesions of secondary stage have disappeared. The diagnosis 
during this period is possible only by serological tests. In 
many cases, this phase is followed by natural cure. However, 
in some other cases manifestations of tertiary syphilis may 
appear after several years.
 Tertiary syphilis usually occurs 1–10 years after the initial 
infection and is characterized by the formation of gummas, 
which are soft, tumor-like balls of granulomatous infl amma-
tion. Other characteristic features of untreated tertiary syphi-
lis include neuropathic joint disease, (characterized by degen-
eration of joint surfaces resulting in loss of proprioception), 
neurosyphilis and cardiovascular syphilis.
 The disease is usually diagnosed on the basis of serologi-
cal tests such as Kahn test, VDRL (veneral disease research 
laboratory) test, rapid plasma reagin test, etc. Syphilis can 
generally be treated with intramuscular injections of benza-
thine penicillin.

 History
The various specifi c symptoms on history, per speculum and 
per vaginal examination related to different types of vagin-
itis have been described previously in the text. This section 

provides a basic overview of clinical approach in a patient 
presenting with vaginal discharge.

History of Presenting Complaints
For most patients with vaginal discharge, laboratory evalua-
tion and investigations do not lead to an etiologic diagnosis; 
thus, lengthy evaluations are not indicated. The fi rst step in 
the gynecological evaluation of patients with vaginal dis-
charge is to obtain a directed history. A complete history and 
physical examination are all that are required in most cases. 
Questions regarding the type of vaginal discharge that need to 
be asked include the following:
• The amount of discharge
• Color of vaginal discharge
• Duration of symptoms
• Presence of any odor with the discharge
• Association of the discharge with menstrual cycles
• History of constitutional symptoms: History of constitu-

tional symptoms such as fever, pelvic or abdominal pain 
and malaise may be associated with pelvic infl ammatory 
disease.

• History of vulvar/vaginal irritation and itching: History 
of any vaginal pruritus or discomfort in association with 
the vaginal discharge needs to be asked. While there is 
usually no vulvar/vaginal irritation in cases of bacterial 
vaginosis, vaginal irritation or pruritis is characteristi-
cally present in cases of trichomoniasis or vulvovaginal 
candidiasis. Asking the time when the patient experi-
ences discomfort is also important. History of prurititis 
especially at night is typically suggestive of pinworm 
infection.

• History of urinary symptoms: History of urinary symp-
toms such as increased frequency of urination, urgency 
and dysuria needs to be enquired. This is important 
because such symptoms may be frequently associated 
with vaginitis.

• Hygiene practices: It is important to ask the patient about 
certain hygiene practices which may have an important 
role in the etiopathogenesis of her problem. Some of these 
habits include:

 – Habits such as vaginal douching at least once a week 
are associated with an increased risk of bacterial vagi-
nosis, suggesting that daily habits may play an impor-
tant role in the development of bacterial vaginosis.

 – Regular use of irritants such as soaps, baths, spermi-
cides, perfumes, douches and creams can also cause 
vulvovaginitis.

 – Tightfitting, synthetic, nylon undergarments can 
increase moisture, exacerbating the condition. The 
patient should be asked to wear loose fi tting cotton 
undergarments.
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 – Wiping the anus from posterior to anterior while using 
the toilet paper is likely to increase the risk for devel-
oping vaginitis.

 Interpretation of the various causes of vaginal discharge 
based on the history is shown in table 20.5.
 History of symptoms suggestive of malignancy: In women 
belonging to perimenopausal and postmenopausal age 
groups, malignancy (vulval, vaginal, endometrial or cervi-
cal) is a common cause of vaginal discharge. Thus, in these 
women, it is important to enquire about vaginal bleeding or 
spotting, watery discharge and postmenopausal or postcoi-
tal bleeding. Detailed history of symptoms related to cervical 
and endometrial malignancy have been described in chapter 
21 and chapter 17 respectively.
 Dysuria and dyspareunia: History of dysuria and dys-
pareunia may be commonly associated with vulvovaginitis. 
However, both these conditions could be related to numerous 
other causes, which need to be ruled out. For example, the 
exact time of dysuria in relation to the fl ow of urine needs 
to be asked. Dysuria related to vaginitis is usually external 
and produces pain and burning sensation when urine touches 
the vulva. On the other hand, internal dysuria, defi ned as pain 
inside the urethra, is usually a sign of cystitis.

Sexual History
Previous history of any sexually transmitted diseases needs 
to be enquired. The other questions which need to be asked 
include the following:
• Current and previous sexual partners
• History of having protected or unprotected intercourse

• Frequent change of sexual partner in past 3 months
• History of having multiple sexual contacts
• Similar symptoms (e.g. dysuria, dyspareunia, etc) in the 

partner
• Use of any oral contraceptives, or IUCDs in the past
• Presence of positive pregnancy test in the patient

Past Medical History
• Any history of experiencing similar symptoms in the past
• Use of any antibiotics in recent past

 General Physical Examination
No specific findings are present on general physical 
examination.

 Specifi c Systemic Examination

PELVIC EXAMINATION

Per speculum Examination

On per speculum examination, the following features need to 
be observed:
 Identifi cation of the site of discharge: A per speculum 
examination can help to identify the anatomic site of 
involvement (vulva, vagina or cervix).
 Thickness of vaginal mucosa: Vaginal mucosa may 
be thin and friable with loss of folds in cases of atrophic 
vaginitis.

Table 20.5: Interpretation for the various causes of vaginal discharge based on the history and examination

 Clinical elements Bacterial vaginosis Trichomoniasis Vulvovaginal  
    candidiasis

Symptoms Color of vaginal discharge Thin, grayish, homogeneous Green-yellow White, curd-like
 Consistency Frothy Frothy Curdy
 Amount of discharge Abundant Varies Varies
 Vaginal malodor Present May be present or absent Absent
 Vulvar irritation and itching May be present or absent Present Present
 Dyspareunia Absent Present Absent
Signs Vulvar erythema and Absent: Vaginal lining May be present or absent: May be present or
 strawberry cervix usually appears pink Vaginal lining is tender absent: Vaginal
   and red lining is dry and red
 Bubbles in the vaginal fl uid May be present or absent Present Absent
Saline wet mount/KOH Clue cells Present Absent Absent
 Motile protozoa Absent Present Absent
 Hypha/pseudohyphae Absent Absent Present
 Whiff test Positive May be positive or negative Negative
pH with Nitrazine paper  >4.5 >4.5 <4.5
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Table 20.6: Different causes of vaginal discharge

Premenarchal Childbearing age Postmenarchal

Poor perineal hygiene (wiping the Sexually transmitted diseases (Chlamydial infection, Atrophic vaginitis
anus from posterior to anterior) genital warts (HPV), gonorrheal infection)
Chemical irritants Bacterial vaginosis, Trichomonas species, Cervicitis, cervical cancer, vulvar,
(e.g., bubble baths, lotions)  Candida species and gonorrhea (many of these vaginal, or sometimes even
 are associated with sexual abuse) endometrial cancer
Vaginal foreign bodies  Chemical irritants
Pinworm infection
Skin conditions - Eczema, psoriasis,
seborrhea

Table 20.7: Sexually transmitted diseases of the lower genital tract

Organism Vulva Vagina Cervix corpus Adnexa

HSV Ulcers
Molluscum contagiosum Molluscum lesions
HPV Genital warts  Intraepithelial neoplasia, cancer
Chlamydia trachomatis   Cervicitis, endometritis Salpingoophoritis
Neisseria gonorrheae Skene gland adenitis  Cervicitis, endometritis Salpingitis
Trichomonas  Cervicovaginitis

 Signs of vaginal mucosal infl ammation: Presence of ery-
thema, petechial spots or ecchymoses on vaginal mucosal 
surface, could be related to vulvovaginal candidiasis or tri-
chomoniasis (table 20.5).
 Type of vaginal discharge: The pooled vaginal discharge 
should be assessed for color, consistency, volume, odor and 
adherence to the vaginal walls. While bacterial vaginosis 
is typically characterized by absence of infl ammation, both 
trichomonal and candidial infection may be associated with 
vulvar and vaginal erythema, edema and excoriation. Punctate 
hemorrhages may be visible on the vagina and cervix. The 
characteristic features of different types of vaginal discharge 
as observed on per speculum examination are described in 
table 20.5.
 Presence of any lesions: The external genitalia must be 
examined for the presence of infl ammation, lesions or masses.

Bimanual Pelvic Examination
The gynecologist must assess the patient for presence of 
uterine or tubo-ovarian tenderness on vaginal examination. 
Cervical tenderness could be indicative of PID. The technique 
of bimanual examination has been explained in chapter 16.

 Differential Diagnosis
The diagnosis of vaginitis is based on the patient’s symp-
toms, the physical examination, the fi ndings of microscopic 
examination of the wet-mount and KOH preparations, and the 

results of the pH litmus test. The various causes of vaginal 
discharge based on patient’s age group are listed in table 20.6.

Sexually Transmitted Diseases
Presence of sexually transmitted diseases (table 20.7) is an 
important cause for vaginal discharge.

Infections Involving the Lower and 
Upper Genital Tract - PID
Pelvic infl ammatory disease (PID) is characterized by the 
presence of following clinical features: Pelvic pain, adenxal 
tenderness, fever and vaginal discharge. The infection could 
be caused by sexually transmitted diseases such as gono-
cocci, chlamydia, etc. It can also occur as a sequale following 
spontaneous or induced abortions or delivery. In these cases 
the infection is commonly polymicrobial, involving organ-
isms such as Staphylococci, Streptococci, Coliform bacteria, 
Clostridium perfringens, etc.

 Management
Management of a patient with vaginal discharge has been 
shown in fl ow chart 20.1.

 Investigations
In a patient presenting with vaginal discharge, the following 
investigations need to be carried out:
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Pregnancy Test
Pregnancy test must be done to rule out pregnancy because 
certain treatment medicines might be contraindicated during 
pregnancy.

Microscopic Examination
If the fi ndings of the history and/or physical examination 
suggest that the patient has vaginitis, a sample of the vagi-
nal discharge should be obtained for gross and microscopic 
examination.

Wet mount preparation
The wet smear is an easy, reliable method of screening for 
sexually transmitted diseases. The necessary equipment 

Flow chart 20.1: Management plan for a patient presenting with vaginal discharge

for performing a wet smear include normal saline, slides, 
cover slips, and a microscope. The procedure of wet mount 
preparation involves the following steps (fi gure 20.8):
• A specimen of the discharge is collected from the cervix or 

posterior fornix of vagina with a cotton-tipped applicator 
at the time of per speculum examination.

• The sample is placed on the slide with a drop of saline. 
The slide is covered with a cover slip and then examined 
microscopically using low power (for white blood cells, 
red blood cells and epithelial cells) and then under high 
power of microscope to look for trichomonads, clue cells, 
pseudohyphae, lactobacillus and white blood cells.

 The saline should be at room temperature, and micros-
copy should be performed within 10–20 minutes to reduce 
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Fig. 20.8: Preparing a wet mount: A sample of vaginal discharge 
is taken and slide made for microscopic examination

the possibility of loss of any trichomonads. Viewing the spec-
imen should not be delayed, since drying could change the 
result. For example, trichomonads may lose their motility, if 
the wet smear dries.
• Following the wet mount preparation, the slide must be 

examined using 10% KOH solution.

KOH preparation
The slide is prepared by placing a drop of vaginal secretion 
on a slide with a drop of 10% to 20% KOH and using a cov-
erslip to protect the microscope lens. A coverslip is placed on 
the slide and air or fl ame dried before examination is carried 
out under the microscope. KOH by dissolving the nonfungal 
elements is useful for detection of candidal hyphae, myce-
lial tangles and spores. The test is positive in 50% to 70% of 
women with candidal infection. This is particularly useful in 
diagnosis of candidal vaginitis. Following the examination of 
the slide, the KOH whiff test is performed.

KOH Whiff Test
Smelling (“whiffi ng”) the slide immediately after applying 
KOH is useful for detecting the fi shy (amine) odor of bacte-
rial vaginosis. The odor results from the liberation of amines 
and organic acids produced from the alkalization of anaero-
bic bacteria. A positive whiff test is suggestive of bacterial 
vaginosis.

Nitrazine pH Paper
Nitrazine pH paper is used to evaluate the pH of vaginal 
discharge sample, which is collected at the time of per 
speculum examination. The normal vaginal pH ranges 

between 3.8 and 4.2. The gynecologist must remember that 
both blood and cervical mucus are alkaline in nature and 
their presence may alter the pH of a vaginal sample. The pH 
level is also high in cases with atrophic vaginitis. A pH > 4.5 
is found in 80% to 90% of patients with bacterial vaginosis 
and frequently in patients with trichomoniasis. Vulvovaginal 
candidiasis is normally associated with a pH of < 4.5.

Obtaining a Vaginal Culture
Vaginal culture may help to diagnose the exact etiology in 
case of a bacterial or fungal infection. Cultures are not useful 
for Trichomonas species infections and bacterial vaginosis.

 Treatment/Gynecological Management
Normal physiological discharge usually requires no treat-
ment. Discharge associated with infections should respond to 
the specifi c treatment. If infections like gonorrhea, chlamy-
dia or trichomoniasis, are suspected, the woman’s sexual 
partner/s must also be tested and treated.

Patient Education
Both the women belonging to premenarchal and the child 
bearing age groups must be given the following advice:
• Patient must be advised to wipe thoroughly and anteriorly 

to posteriorly while using toilet paper.
• The importance of wearing loose-fi tting, cotton undergar-

ments must be particularly stressed.
• The patient must be advised to avoid using vaginal irri-

tants such as bubble baths and creams. A sitz bath with 
baking soda may also be helpful.

• The patient must be advised to thoroughly dry up her 
perineum and avoid unnecessary prolonged exposure to 
moisture (e.g. wearing a wet bathing suit for prolonged 
periods of time).

Therapeutic Options
Treatment should be specifi cally aimed at treatment of spe-
cifi c bacterial, parasitic or fungal infection. Treatment of vari-
ous causes of vaginal discharge has been described in detail 
previously in the chapter and is summarized in table 20.8.
 Alcohol use should be avoided during oral metronidazole 
therapy and for 24 hours after treatment. Topical antifungal 
therapy for vaginitis has been described in table 20.9.

 Complications
• Pelvic infl ammatory disease
• Intrauterine infections
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Table 20.8: Treatment summary of various causes of vaginal discharge

Treatment regimens Bacterial vaginosis Vulvovaginal candidiasis Trichomoniasis

Acute regimens Metronidazole (Flagyl), 500 mg orally twice daily 
for seven days, forms the fi rst line treatment.
Clindamycin phosphate vaginal cream (2%): 
Application of one full applicator (5 g) intrav-
aginally each night for 7 days or metronidazole 
gel 0.75% (Metrogel-vaginal): Application of 
one full applicator (5 g) intravaginally twice 
daily for 5 days.

Topical antifungal agents (see table 
20.9) or Fluconazole 150 mg orally, 
single dose.

Metronidazole, 2 g 
orally in a single dose

Alternative regimens Metronidazole, 2 g orally in a single dose or 
Clindamycin (Cleocin), 300 mg orally twice 
daily for 7 days or metronidazole 375 mg TID, 
orally for 7 days

Boric acid powder in size-0 gelatin 
capsules intravaginally once or twice 
daily for 2 weeks.

Metronidazole, 
500 mg orally twice 
daily for 7 days

Pregnancy Metronidazole, 250 mg orally three times daily 
for 7 days (recommended regimen)

Only topical azole agents such as 
clotrimazole, miconazole, terconazole, 
and tioconazole intravaginally for 7 to 
10 days.

Metronidazole, 2 g 
orally in a single dose 
(usually not rec-
ommended in fi rst 
trimester)

Recurrence Retreat with an alternative regimen. For four or more episodes of sympto-
matic vulvovaginal candidiasis annu-
ally: Initial acute intravaginal regimen 
for 10 to 14 days followed immediately 
by maintenance regimen for at least 6 
months (e.g., ketoconazole, 100 mg 
orally once daily).

Metronidazole, 2 g 
orally once daily for 3 
to 5 days (Note that 
treatment of sexual 
partners increases 
cure rate)

Table 20.9: Topical antifungal therapy for vaginitis

Antifungal drug Intravaginal cream preparation

Butoconazole 2% cream: Application of 5 g per day intravaginally for 3 days
Clotrimazole 1% cream: Application of 5 g per day intravaginally for 7 to 14 days
Miconazole 2% cream: Application of 5 g per day intravaginally for 7 days
Tioconazole 5% ointment: Application of 5 g intravaginally in a single application
Terconazole 0.4% cream: Application of 5 g per day intravaginally for 7 days

0.8% cream: Application of 5 g per day intravaginally for 3 days

Antifungal drug Intravaginal suppository

Clotrimazole  100-mg vaginal tablet, one tablet per day intravaginally for 7 days
  500-mg vaginal tablet, one tablet administered intravaginally in a single dose application
  Clotrimazole 100-mg vaginal tablet, two tablets per day intravaginally for 3 days
Miconazole 200-mg vaginal suppository per day for 3 days or 100-mg vaginal suppository per day for 7 days
Nystatin 100,000-unit vaginal tablet (Mycostatin), one tablet per day intravaginally for 14 days
Terconazole 80-mg vaginal suppository, one suppository per day for 3 days

• Chorioamnionitis
• Postpartum endometritis
• Vaginitis emphysematous
• Preterm labor
• Premature rupture of membranes
• Newborn infections
• Low-birth weight babies

 Important Questions and Answers
Q.1. What is the likely diagnosis in the above mentioned 
case study?
Ans. The patient’s symptomatic history is typically indicative 
of candidal vulvovaginitis. The predisposing factor which led 
to the development of vaginitis in this case is most likely to 
be exposure to antibiotics.
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Q.2. What are the likely medicolegal pitfalls associated with 
the case of vaginal discharge?
Ans. The possible medicolegal pitfalls associated with the 
case of vaginal discharge are as follows:
• Failure to consider child sexual abuse in the correct clini-

cal context.
• Failure to appreciate that endometrial and/or endocervi-

cal lesions also may be etiologies of vaginal spotting after 
menopause.

Q.3. What should be offered for severe pruritis to a woman 
with vulvovaginal candidiasis?
Ans. A mildly sedating antihistamine at bedtime may help in 
relieving the nocturnal irritation and scratching (chlorphe-
niramine 4 mg orally).
Q.4. What are the likely risk factors for presence of STIs?
Ans. The following risk factors could be associated with 
STI’s:
• Age under 25 years
• No condom use
• Frequent change of sexual partner in past 3 months
• History of having multiple sexual contacts
• Similar symptoms (e.g. dysuria, dyspareunia, etc) in the 

partner
• Previous history of sexually transmitted infection
Q.5. What are the most common causes for vaginal discharge 
in premenarchal women?
Ans. The most common cause for itching, soreness, bleeding 
and foul smelling vaginal discharge in premenarchal women 
has been suggested to be presence of a vaginal foreign body. 
Vulvovaginitis may also be secondary to sexual abuse of the 
premenarchal children.
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 Case Study
A 62-year-old para 4 woman has presented with the com-
plaints of postcoital bleeding since past 2 months. She had 
been getting regular Pap smear examinations done in the 
past. The last smear done one year back had shown normal 
pathology.

 Introduction
Cervical cancer is the second most common type of cancer 
in women worldwide, after breast cancer. Cancer of the 
cervix involves the squamous epithelium of cervix (fi gures 
21.1A and B), and typically begins at the transformation zone 
between the ectocervix and endocervix (fi gure 21.2). The 
cervix is the lower, narrow lower-most portion of the uterus 
which is joined with the upper portion of the vagina. It is ana-
tomically composed of two parts: Ectocervix and endocer-
vix. The part of the cervix projecting into the vagina is known 
as the portio vaginalis or ectocervix, whereas the region of 
the cervix opening into the uterine cavity is known as the 
endocervix. The opening of ectocervix inside the vagina is 
known as the external cervical os, while the opening of the 
cervix inside the uterine cavity is known as the internal cer-
vical os. The endocervical canal extends between the inter-
nal and the external cervical os. The ectocervix is lined by 
squamous cells, while endocervical cells are mainly of the 
columnar type. The transformation zone lies at the junc-
tion of ectocervix and endocervix. Columnar cells are con-
stantly changing into squamous cells in the transformation 
zone. Since the cells in the transformation zone are constantly 
changing, this is the most common place for cervical malig-
nancy to develop.
 In 2006, the annual incidence rate of cervical cancer in 
the UK was 8.5 per 100,000 women. Of all the cancers diag-
nosed in women, nearly one in every ten women is diagnosed 
with cancer of the cervix. It has become the most commonly 
diagnosed cancer among women in Southern Africa and 
Central America. Mortality due to cervical cancer generally 
increases with the woman’s age, with the highest number of 

Cancer Cervix
(Postcoital Bleeding)21

deaths occurring in women in their late seventies. Women 
who are infected with high-risk human papillomavirus genital 
subtypes are associated with an increased risk of malignant 
transformation. Widespread use of the Papanicolaou (Pap) 

Fig. 21.1A: Anatomical location of cervix

Fig. 21.1B: Cervical morphology at the region of external 
cervical os
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smear has dramatically reduced the incidence of cervical 
cancer in developed countries. As a result, cervical cancer has 
become relatively uncommon in developed countries having 
intensive cytologic screening programs. Since the advent and 
widespread use of Pap smears, which helps in early detection 
of preinvasive cervical lesions at an early stage, the incidence 
of cervical cancer has dramatically decreased from 32 cases 
per 100,000 women in the 1940s to 8.3 cases per 100,000 
women in the 1980s. However, in many parts of the develop-
ing world, cervical cancer continues to cause signifi cant mor-
bidity and mortality. The various types of malignant tumors 
in the cervix are enlisted in table 21.1. Out of these, the most 

common types of cancer in the cervix is squamous cell carci-
noma, which is responsible for nearly 80% cases of cancer.

 History
The factors which are associated with an increased risk of 
cervical cancer and need to be elicited at the time of taking 
history include the following:

RISK FACTORS

Age
Cancer of the cervix can occur at any age. It is found most 
often in women older than 40 years, but can occur in younger 
women. However, it rarely occurs in women younger than 21 
years. The average age for occurrence of carcinoma cervix is 
35–45 years.

Obstetric history
Women who give birth to babies at young age, particularly 
the women who have their fi rst delivery before the age of 20 
years are at an increased risk. Multiparous women with poor 
spacing between pregnancies are also at an increased risk.

Sexual history
The factors which are associated with an increased risk of 
cervical cancer and need to be elicited at the time of taking 
sexual history include the following:
• Promiscuity or history of having multiple sexual partners.
• History of having a male sexual partner who has had sex 

with more than 1 person (the more partners the person has, 
the greater is the risk).

• Young age (less than 18) at the time of first sexual 
intercourse.

• Having a male sexual partner who has had a sexual partner 
with cervical cancer.

 These factors can increase the woman’s risk for develop-
ing cancer of the cervix, because they increase the chances 
of acquiring HPV infection, which can lead to dysplasia.

• Women who have had sexually transmitted diseases in the 
past including the diseases like HIV infection, herpes sim-
plex virus 2 infection, human papilloma virus infection 
(16, 18, 31, 33) are also at an increased risk of developing 
cancer of the cervix.

Personal history
• Smoking is associated with an increased risk for develop-

ment of cancer cervix.
• Women who do not come for regular health check-ups and 

Pap tests are at an increased risk.

Fig. 21.2: Transformation zone

Table 21.1: Malignant tumors of the cervix

Tumors of the epithelium Non-epithelial cell tumors

Squamous cell carcinoma Tumors of mesenchymal tissue
• Large cell nonkeratinizing • Endocervical stromal sarcoma
• Large cell keratinizing • Carcinosarcoma
• Small cell • Adenosarcoma
• Verrucous carcinoma • Leiomyosarcoma
  • Embryonal rhabdomyosarcoma
Adenocarcinoma Others
• Common pattern • Metastatic
• Adenoma malignum • Lymphoma
• Mucinous • Melanoma
• Papillary • Carcinoid
• Adenoid cystic
• Adenosquamous carcinoma
Endometroid cancer
Clear cell
Stem cell carcinoma
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Reduced immunity
Women with reduced immunity are at an increased risk of 
developing cervical cancer. Some of the conditions associated 
with reduced immunity include the following:
• Human immunodefi ciency virus (HIV) infection
• Organ (especially kidney) transplant
• Hodgkin’s disease

Previous history of cancerous lesions in the cervix
The woman is at a high risk of developing cancer cervix if 
she has a previous history of HSIL; history of cancer of the 
cervix, vagina, or vulva or has not been getting routine Pap 
tests done in the past.

Socioeconomic status
Individuals belonging to low socioeconomic classes or low 
income groups have been found to be at a high risk of devel-
oping cancer cervix. This could be probably due to the fact 
that poor women may not be able to afford good health care, 
such having regular Pap tests.

Treatment history
It is important to elicit the history of intake of medicines like 
DES (diethylstilbestrol), OCP’s, etc.
 The daughters of women who consumed DES at the time 
of their pregnancy are at a slightly higher risk of developing 
cancer of the vagina and cervix. Long-term use of the contra-
ceptive pills for more than 10 years can slightly increase the 
woman’s risk of developing cervical cancer.

Dietary history
Diets low in fruits and vegetables are linked to an increased 
risk of cervical and other cancers. Also, women who are over-
weight are at an increased risk of developing cervical cancer 
in the future.

Family history
Cervical cancer may run in some families. If the woman’s 
mother or sister had cervical cancer, her chances of getting 
the disease in future are increased.

Symptoms of Cervical Cancer
There may be no symptoms in the early stages of cancer and 
the woman may be completely asymptomatic. The cervical 
lesion may be detected at the time of routine Pap smear. The 
most common symptoms indicative of cervical cancer, which 
need to be elicited, include the following:
• History of abnormal bleeding, spotting or watery dis-

charge in-between periods or after intercourse. A history 

of post-coital bleeding must specifi cally raise the suspi-
cion of cervical cancer.

• Often there is also a foul smelling vaginal discharge and 
discomfort during intercourse.

• The presentation could be in the form of post-menopausal 
bleeding.

• In advanced stages of cancer there may be symptoms like 
pelvic pain, loss of appetite, weight loss, fatigue, back pain, 
leg pain, leg swelling, bleeding from the vagina, leaking 
of urine or feces from the vagina and bone fractures.

 General Physical Examination
No specifi c fi nding may be detected on the general physi-
cal examination. Chronic bleeding may be associated with 
anemia. Advanced stages of cancer may be associated with 
cancer cachexia, lymphadenopathy or pedal edema.

 Specifi c Systemic Examination

PER SPECULUM EXAMINATION
Squamous cell cancers of the ectocervix may appear as pro-
liferative or caulifl ower like, vascular, friable growth, which 
bleeds on touch; ulcerative lesions or as fl at indurated areas. 
The growth may undergo ulceration and necrosis, which may 
result in an offensive foul smelling vaginal discharge.
 Detailed description about conducting a pelvic examina-
tion has been done in chapter 16. A per speculum examina-
tion may be helpful in detection of abnormal lesions over the 
cervix. A per speculum examination also enables the gyne-
cologist to simultaneously take the punch biopsy of the sus-
pected lesion. On vaginal examination, both fungating and 
ulcerative cervical lesions may be identifi ed. Uterus may 
appear bulky due to occurrence of pyometra in advanced 
stage when the cervix gets blocked by growth.
 A rectovaginal examination is also essential in cases of 
suspected cervical malignancy. This examination may help 
the examiner to identify nodules or masses which indicate the 
possibility of locally invasive disease. The rectal examination 
may reveal thickening and induration of uterosacral 
ligaments.

 Differential Diagnosis
The diagnosis of malignancy is confi rmed on biopsy. The 
biopsy results can help in diagnosing other conditions such as 
the ulcers of the cervix (tubercular and syphilitic) and polyps 
(mucus, cervical, and fi broid polyps).
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 Management

MANAGEMENT OF PREINVASIVE CANCER
Management of a patient presenting with postcoital bleed-
ing would be described in two parts: Those diagnosed to 
have a preinvasive lesion and those diagnosed to have 
invasive lesions on cytological screening and colposcopy. 
Management of patients with preinasive lesions has been 
described in fl ow chart 21.1, whereas those with invasive 
lesions has been described in fl ow chart 21.2. A Pap smear 
must be done at the time, when the patient is not actively 
bleeding. If any locally visible lesion on the cervix is seen, 
a cervical punch biopsy must be immediately performed. If 
the Pap smear shows severe dysplasia (HSIL) the next step 

is to perform a colposcopic directed biopsy and endocervical 
curettage. Once the diagnosis of cervical cancer is confi rmed 
on histopathology, staging and grading of the disease is per-
formed. Further management is based on the cancer grade 
and stage.

 Investigations
The most important investigation which helps in detection 
of cervical cancer in its preinvasive stage is the Pap smear. 
Pap smear involves cytological analysis of the cells from the 
squamocolumnar junction (SCJ), which is an area of rapid 
cell turnover, squamous metaplasia and the site of oncogenic 
transformation. In young women of childbearing age, the SCJ 
is usually readily visible on the ectocervix. With age as the 

Flow chart 21.1: Management of patients with preinvasive lesions
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Flow chart 21.2: Algorithm for management of abnormal Pap smears

cervical epithelium matures, the SCJ may recede within the 
endocervical canal. As a result, the SCJ may be diffi cult to 
visualize and to be adequately sampled.
 Cancer of cervix usually is the end stage of the spec-
trum of disorders progressing from mild through moder-
ate to severe dysplasia and carcinoma in situ. Diagnosis of 

cervical dysplasia is mainly based on cytological screening 
(Pap smear) of the population. The peak incidence of occur-
rence of dysplasias appears to be 10 years earlier than that of 
frank invasive cancer. Presence of dysplasia may be associ-
ated with minimal clinical fi ndings on clinical examination. 
On inspection, the cervix often appears normal, or there may 
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be cervicitis or erosion which bleeds on touch. The changes 
like cervical metaplasia, dysplasia, and cervical intraepithelial 
neoplasia would be discussed before Pap smear is described.

Metaplasia
Metaplasia is a pathological change which refers to the 
reversible replacement of one type of differentiated cells with 
another type of mature differentiated cells. As previously 
described, the squamocolumnar junction represents the trans-
formation zone of the cervix where columnar endocervical 
epithelium meets the squamous epithelium of the ectocervix. 
The reserve cells lying beneath the columnar epithelium at 
this junction, sometimes, transform into mature squamous 
cells. This process is known as metaplasia. However, meta-
plastic cells are the normal cells without nuclear atypia and 
do not act as precursors of malignancy. Atypical metaplasia 
with abnormal nuclear changes act as precursors of dysplasia 
and malignancy.

Dysplasia
Dysplasia is the process which refers to an abnormal matu-
ration of cells within a tissue. This process differs from 
metaplasia in the sense that normal differentiated cells are 
replaced by abnormal undifferentiated cells unlike metapla-
sia in which one type of differentiated epithelial cells are 
replaced by another type of normal differentiated epithelial 
cells. Dysplasia is often indicative of an early neoplastic proc-
ess and is characterized by presence of nuclear changes such 
as anisocytosis (abnormality in size), poikilocytosis (abnor-
mality in shape), hyperchromatism and presence of mitotic 
fi gures. Dysplasias can be graded as follows:
 Mild dysplasia or CIN-I: The undifferentiated cells are 
confi ned to the lower one-third of the epithelium. The cells 
are more differentiated towards the surface. According to 
Bethesda classifi cation, CIN-1 has been lately described as 
low grade squamous intraepithelial lesion (LSIL).
 Moderate dysplasia (CIN-II): Undifferentiated cells 
occupy the lower 50% to 75% of the epithelial thickness. The 
cells show mild-moderate nuclear changes such as moderate 
nuclear enlargement, hyperchromasia, irregular chromatin 
and multiple nucleation.
 Severe dysplasia and carcinoma in situ (CIN-III): In 
this grade of dysplasia, the entire thickness of epithelium 
is replaced by abnormal cells. There is no cornifi cation and 
stratification is lost. The basement membrane, however, 
remains intact and there is no stromal infi ltration.
 According to latest Bethesda classifi cation CIN-II and 
CIN-III are described as high grade squamous intraepithelial 
lesions (HSIL). The presence of HSIL is signifi cant because 
these lesions have a high degree potential to progress to 

Fig. 21.3: Progression of cervical dysplasia

Fig. 21.4: Morphological progression of cervical cancer

invasive cancer that needs to be treated. Sensitivity of Pap 
smear for detection of HSIL is 70% to 80% and specifi city is 
95% to 98%.

Cervical Intraepithelial Neoplasia (CIN) or 
Preinvasive Cervical Cancer (Stage 0)
Histopathological progression of cervical dysplasia is 
shown in fi gure 21.3, while the morphological progression 
of invasive cancer is shown in fi gure 21.4. The term, cervi-
cal intraepithelial neoplasia can be considered as a precan-
cerous lesion (dysplasia) in which a part or the full thickness 
of the stratifi ed squamous cervical epithelium is replaced by 
cells showing varying degrees of dysplasia. Cervical intraepi-
thelial neoplasia represents a spectrum of disease that most 
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commonly affects women during their 40s and 50s. This is 
different from the invasive cancer as in this case the base-
ment membrane remains intact. The intraepithelial neoplasia 
can be classifi ed as mild, moderate or severe depending upon 
the thickness of cervical epithelium involved. Mild degrees 
of dysplasia may occur with infl ammatory conditions like tri-
chomoniasis and HPV and is reversible following treatment; 
whereas the severer varieties of dysplasias may progress to 
invasive cancer in about 10–30% of cases in 5 to 10 years’ 
time. As the severe degree CIN can progress into an invasive 
cancer, the neoplastic cells penetrate the underlying basement 
membrane and invade the stroma with the potential for wide-
spread dissemination. Figure 21.5A shows histopathology of 
normal cervical epithelium, while fi gure 21.5B shows trans-
formation zone of the normal cervical squamous epithelium 
at the left hand side, which gets transformed into dysplastic 
changes at the right hand side. Figure 21.5C shows histopa-
thology of invasive squamous cell carcinoma showing nests 
of squamous cancer which has invaded the underlying stroma 
towards the center and left hand side of the slide.

DIAGNOSIS OF CERVICAL DYSPLASIA

Cytologic Screening: Pap Smear
Since its introduction in the 1940s, cytological screening in 
form of Pap smear has become the investigation of choice 
for detection of precancerous lesions of the cervix. The 
widespread introduction of the Papanicolaou test for cervi-
cal cancer screening has resulted in signifi cantly reducing 
the incidence and mortality of cervical cancer in developed 
countries. Presence of abnormal results on Pap test or symp-
toms of cervical cancer, may mandate further testing in form 
of colposcopy, colposcopic directed biopsy and endocervical 
curettage, which can help in confi rming if abnormal cells are 
dysplastic or cancerous.
 Since Pap smear is associated with a negative reporting 
rate of 30%, it is important to repeat Pap smear annually for 3 
consecutive years. If still, the Pap smear continues to remain 
negative, it should be repeated at 3–5 yearly intervals up to 
the age of 50 years. After the age of 50 years Pap smear is not 
required, because the incidence of CIN drops to 1%.

Prerequisites before taking a Pap smear
• No vaginal douching should be done 48 hours prior to the 

test.
• Vaginal creams should not be used for 1 week before the 

test.
• There should be abstinence from sexual intercourse 24 

hours prior to the test.

Fig. 21.5A: Histopathology of normal cervical epithelium

Fig. 21.5B: Transformation of the normal cervical squamous 
epithelium (at the left) into dysplasia (at the right)

Fig. 21.5C: Histopathology of invasive squamous cell carcinoma 
showing nests of squamous cancer which has invaded the 
underlying stroma in the center and left
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Procedure
• Figure 21.6 shows the Pap smear kit, while fi gures 21.7A 

and B demonstrate the procedure for taking a Pap smear. The 
patient is made to lie in a dorsal position and adequate light 
must be used to visualize the cervix and vagina properly.

• A Cusko’s speculum must be used to expose the cervix.
• No lubricant should be used on the Cusko’s speculum.
• After exposing the cervix, an endocervical brush or a 

cotton tipped swab must be placed inside the endocervix 
and rotated fi rmly against the canal in order to take an 
endocervical sample, which is then placed on the glass 
slide.

• Next the Ayre’s spatula must be placed against the cervix 
with the longer protrusion in the cervical canal.

• The spatula must be rotated clock-wise for 360° against 
the cervix. This would help in scraping the entire transfor-
mation zone.

• If it appears that the entire transformation zone has not 
been adequately sampled, the spatula must be rotated sev-
eral times.

• The sample from the spatula is placed onto the glass slide 
by rotating the spatula against the slide in a clock-wise 
manner.

• The slide must be immediately fi xed with the help of a 
spray fi xative which is held at a distance of about 9–12 
inches.

Qualities of a good smear
The smear should be thick enough, but not transparent. Too 
thin smear may result in formation of artifacts upon drying. 
Also a thin smear might contain too few cells which might 
not allow adequate sampling. On the other hand, if the smear 
is too thick, the papanicolaou stain will not penetrate.

Visual Inspection of Cervix
In areas where facilities for Pap smear screening do not 
exist, visual inspection with 5% acetic acid (VIA) or 

Fig. 21.6: Pap smear kit

Fig. 21.7B: Taking a Pap smear

visual inspection with Lugols iodine (VILI) can be done. 
Application of 5% acetic acid causes dehydration and coag-
ulation of the abnormal areas containing increased nuclear 
material and protein, which turns acetowhite (opaque and 
white in appearance). The areas of abnormalities can then be 
biopsied. The dull white plaques with faint borders can be 
considered as LSIL, while those with sharp borders and thick 
plaque are suggestive of HSIL. The acetic acid does not affect 
the mature glycogen producing epithelium.
 Sometimes instead of acetic acid, Schiller’s iodine can be 
employed. The normal cervical cells contain glycogen, which 
takes up iodine and turns mahogany brown, while the abnor-
mal area remains unstained.

Frequency of doing Pap smear
The American College of Obstetricians and Gynecologists 
(ACOG, 2003), the American Academy of Family Physicians 
and the US Preventive Services Task Force (USPSTF) 

Fig. 21.7A: Placing the Cusko’s speculum in the cervix
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Table 21.2: Recommendations for Pap smear testing

American Cancer Society (2002) US Preventive Services 
Task Force (USPSTF, 
Jan 2003)

American College of Obsterics and 
Gynecology (ACOG, Jan 2004)

Time for starting Approximately three years after the 
onset of sexual intercourse but no 
later than age of 21 years

Within 3 years of onset of 
sexual activity or age 21, 
whichever comes fi rst

Approximately 3 years after onset of sex-
ual intercourse, but no later than age 21

Intervals for conven-
tional Pap testing

Annually, every 2-3 years in a woman 
>30 with 3 negative cytology tests

At least every 3 years Annually; every 2-3 years for women >30 
with 3 negative cytology tests

Intervals for l iquid-
based cytology

Every 2 years; every 2-3 years for 
women >30 with 3 negative cytol-
ogy tests

Insuffi cient evidence Annually; every 2-3 years for women >30 
with 3 negative cytology tests

Intervals for pap smear 
testing if HPV testing is 
also used

Every 3 years if HPV negative, cytol-
ogy negative

Insuffi cient evidence Every 3 years if HPV negative, cytology 
negative

Time for stopping pap 
smear test

Women >70 years with >3 recent, 
consecutive negative tests and no 
abnormal tests in prior 10 years

Women >65 years with 
negative tests, who are not 
otherwise at high risk for 
cervical cancer

Inconclusive evidence to establish upper 
age limit

Pap smear test ing 
post-hysterectomy

Discontinue if for benign reasons and 
no prior history of high-grade CIN

Discontinue if for benign 
reasons

Discontinue if for benign reasons and no 
prior history of high-grade CIN

Source: Saslow D, Runowicz CD, Solomon D, et al. American Cancer Society Guideline for the Early Detection of Cervical Neoplasia and Cancer. CA 
Cancer J Clin 2002; 52: 342-62. Available from http://caonline.amcancersoc.org/cgi/content/full/52/6/342 [Accessed August, 2009] 
US Preventive Services Task Force. Screening for cervical cancer January 2003. Available from http://www.ahcpr.gov/clinic/uspstf/uspscerv.htm [Accessed 
August, 2009].
American College of Obsterics & Gynecology. Cervical Cytology Screening. ACOG Practice Bulletin No. 45. ACOG 2003;102:417-27. Available from http://
www.acog.org/from_home/publications/press_releases/nr07-31-03-1.cfm [Accessed August, 2009].

recommend that all women must receive screening Pap 
smears by approximately 3 years after onset of vaginal sexual 
intercourse, but no later than age 21. Screening should be 
done at least once every 2 or 3 years starting within 3 years 
after a woman begins to have sexual intercourse. Once three 
normal annual Pap smears have been documented, the inter-
val for continued surveillance with screening Pap smears 
may be increased at the discretion of the physician and the 
patient. Cervical cancer screening may be stopped in women 
65 (USPSTF) years to 70 years (ACS) of age who have had 
at least three normal Pap tests and no abnormal Pap tests in 
the last 10 years. The decision to stop screening is taken in 
consultation with the health care provider. Women who have 
had a total hysterectomy do not need to undergo cervical 
cancer screening, unless the surgery was done as a treatment 
for cervical preinvasive or invasive cancer. In all women with 
abnormal Pap tests showing mild dysplasias, it is important to 
treat any accompanying infl ammatory pathology and repeat 
the Pap test. Recommendations for Pap smear testing are 
summarized in table 21.2.

Types of Cell Changes in Pap Smear
According to the World Health Organisation, cervical dys-
plasia has been categorized into mild, moderate, or severe 
dysplasia and a separate category called carcinoma in situ 

(CIS). The term “Cervical intraepithelial Neoplasia” (CIN) 
was introduced by Richart (1968). CIN1 represents mild to 
moderate dysplasia; CIN2 is an intermediate grade and CIN 
3, severe dysplasia or CIS. However according to the most 
recent classifi cation that is the Bethesda System (table 21.3), 
all cervical epithelial presursor lesions have been divided into 
2 groups: Low grade squamous intraepithelial lesion (LSIL) 
and high grade Squamous intraepithelial lesion (HSIL). LSIL 
corresponds to CIN1 and HSIL includes CIN2 and CIN3. The 
epithelial cell abnormalities on Pap smear can be classifi ed as 
follows:
• Squamous cell abnormalities
 – Atypical squamous cells (ASC)
 – ASC of undetermined signifi cance (ASCUS)
 – ASC, cannot exclude HSIL (ASC-H)
 – Low grade squamous intraepithelial lesion (LSIL), 

encompassing: Human papillomavirus infection/mild 
dysplasia/cervical intraepithelial neoplasia (CIN 1)

 – High grade squamous intraepithelial lesion (HSIL), 
encompassing moderate and severe dysplasia, carci-
noma in situ, CIN 2, and CIN 3

 – Squamous cell carcinoma
• Glandular cell abnormalities
 – Atypical glandular cells (AGC) (specify endocervical, 

endometrial, or not otherwise specifi ed)



Chapter 21  Cancer Cervix (Postcoital Bleeding)

409

21

Table 21.3: The Bethesda System (2001) for reporting cervical cytologic diagnoses

Specimen adequacy
This may be the single most important quality assurance component of the system
• Satisfactory for evaluation (note presence/absence of endocervical/transformation zone component)
• Unsatisfactory for evaluation (specify reason)
• Specimen rejected/not processed (specify reason)
• Specimen processed and examined, but unsatisfactory for evaluation of epithelial abnormality because of specifi c reason
General categorization (optional)
• Negative for intraepithelial lesion or malignancy
• Epithelial cell abnormality
• Other
Interpretation/result
• Negative for intraepithelial lesion or malignancy
• Observed organisms, such as Trichomonas, Candida, bacteria or cellular changes consistent with herpes simplex virus, are reported.
• Reporting other nonneoplastic fi ndings is optional (i.e., infl ammation, atrophy)
Epithelial cell abnormalities
Squamous cell abnormalities
• Atypical squamous cells (ASC)
• ASC of undetermined signifi cance (ASCUS)
• ASC, cannot exclude HSIL (ASC-H)
• Low grade squamous intraepithelial lesion (LSIL), encompassing: Human papillomavirus/mild dysplasia/cervical intraepithelial neo-

plasia (CIN) 1
• High grade squamous intraepithelial lesion (HSIL), encompassing: Moderate and severe dysplasia, carcinoma in situ, CIN 2 and 

CIN 3
• Squamous cell carcinoma
Glandular cell abnormalities
• Atypical glandular cells (AGC) (specify endocervical, endometrial, or not otherwise specifi ed)
• AGC, favor neoplastic (specify endocervical or not otherwise specifi ed)
• Endocervical adenocarcinoma in situ (AIS)
• Adenocarcinoma
Others
• List not comprehensive
Endometrial cells in a woman aged 40 years or older
Automated review and ancillary testing (include as appropriate)
Educational notes and suggestions (optional)

 – AGC, favor neoplastic (specify endocervical or not 
otherwise specifi ed)

 – Endocervical adenocarcinoma in situ (AIS)
 – Adenocarcinoma
• Others: List is not comprehensive
• Endometrial cells in a woman aged 40 years or older

Risks associated with Pap smear
The risks of cervical cancer screening include the occurrence of 
false-negative as well as false-positive test results. False-negative 
test results imply that screening test results may appear to 
be normal even though cervical cancer is present. This may 
delay the patient from seeking medical care even if she has 
symptoms suggestive of cancer. False-positive test results occur 

when screening test results appear to be abnormal even though 
no cancer is present. This can cause unnecessary patient anxi-
ety. A false-positive test may be followed by more invasive 
tests and procedures such as colposcopy, cryotherpy or LEEP, 
which are associated with their own risks. Also, the long-term 
effects of these procedures on fertility and pregnancy are not 
known.

Liquid-based Cytology in Cervical Screening: 
A Rapid and Systematic Review
Liquid-based cytology is a new way of sampling and prepar-
ing cervical cells (fi gure 21.8). While the conventional “Pap 
smear” involves direct preparation of the slide from the cer-
vical scrape obtained, the procedure of “thinprep” involves 
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 According to the ACOG Committee Opinion, though the 
quality of smear obtained using the “thinprep” was better than 
that obtained using the conventional smear and contained 
less mucus and debris, it also contained fewer cervical cell 
clumps, which could compromise the diagnosis. Therefore, 
presently due to lack of good evidence based literature, this 
method should not be considered as a standard of care.

Colposcopy
If abnormal cells are found in a smear test or liquid-based 
cytology, the patient may be referred for a colposcopic exam-
ination and/or a colposcopic directed biopsy. While the Pap 
smear detects abnormal cells, colposcopy helps in locating 
the abnormal lesions. A colposcope is like a small microscope 
with a light and enables the gynecologist to perform a thor-
ough examination of the cervix (fi gure 21.9). Colposcopy is 
an offi ce-based procedure during which the cervix is exam-
ined under illumination and magnifi cation before and after 
application of dilute acetic acid and Lugol’s iodine. The char-
acteristic features of malignancy and premalignancy on col-
poscopic include changes such as acetowhite areas, abnormal 
vascular patterns, mosaic pattern, punctuation and failure to 
uptake iodine stain. Endocervical sampling may accompany 
colposcopy, particularly in nonpregnant women where the 
cytology shows atypical glandular cells or adenocarcinoma 
in situ. Satisfactory colposcopy requires visualization of the 
entire squamocolumnar junction and transformation zone 
for the presence of any visible lesions. Both a regular white 

Fig. 21.8: Liquid-based cytology

Fig. 21.9: Colposcopic examination

making a suspension of cells from the sample, which is then 
used to produce a thin layer of cells on a slide. Using this 
technique, the cells collected from the cervix are placed 
in a preservative fl uid, which is then sent to the laboratory 
rather than being directly spread onto a slide. At the labora-
tory, the sample is mixed and treated to remove unwanted 
material (blood, mucus and infl ammatory material) and then 
a thin layer of the cell suspension is placed on the slide for 
inspection.
 Until recently, the Pap smear had remained the principal 
technology for preventing cervical cancer. However, follow-
ing a review of the present published literature, liquid based 
cytology has become now been incorporated within the UK 
national screening program. Two systems are presently avail-
able, but only one called “the thinprep” has been approved by 
the FDA.
 There is some evidence that liquid-based cytologi-
cal methods offer the following advantages over traditional 
smear techniques:
• A reduction in the proportion of inadequate specimens.
• An improvement in sensitivity rates: During clinical tri-

als, use of thinPrep was associated with a reduction in the 
number of ambiguous interpretations and increased the 
detection rate of dysplasias by nearly 13%. The use of 
liquid-based cytology has mainly helped in reducing the 
number of inadequate smears from around 9% to around 
1%. This has reduced the need to recall women for a 
repeat smear.

• A possible reduction in specimen interpretation times.
• Reduction in the number of false-negative test results by 

optimizing the collection and preparation of cervical cells.
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light and a green light are used during colposcopy. The green 
fi lter enhances visualization of blood vessels by making them 
appear darker in contrast to the surrounding epithelium.
 The colposcopic examination helps in the following:
• When abnormal cells have been detected on the Pap smear, 

location and extent of abnormal lesions on the cervix can 
be assessed with the help of colposcopy.

• Biopsy can be taken from the areas of abnormality.
• Conservative surgery (e.g. conization) can be performed 

under colposcopic guidance.
• Colposcopic examination can also be performed during 

follow up examination of cases who have undergone con-
servative therapy.

Procedure
• The patient is placed in the lithotomy position.
• Under all aseptic precautions, a speculum is inserted into 

the vagina.
• The colopscope is brought into the position. The peri-

neum, vulva, vagina and cervix must be examined for 
presence of lesions using the colposcope’s white light and 
then green light.

• The entire cervix must be viewed both under the low and 
high power magnifi cation. Higher-power magnifi cation 
helps in visualization of small details and features.

• Cervix is visualized after the application of both dilute 
5% acetic acid and Lugol’s iodine in order to enhance any 
abnormal epithelial fi ndings. Both acetic acid and Lugol’s 
iodine are applied onto the cervix with the help of a cot-
ton swab and allowed to remain there for at least thirty 
seconds.

• Under white light, the cervix is visualized for acetowhite 
changes. The location of the squamo-columnar junction, 
transformation zone, abnormal and atypical vessels and 
areas of acetowhite changes are recorded. On application 
of Lugol’s iodine, the areas of abnormalities such as those 
with squamous metaplasia, leukoplakia as well as neoplas-
tic tissue do not take up iodine stain and become yellowish 
in appearance, whereas the normal glycogen containing 
cervical cells turn deep brown. A scoring system such as 
“the Reid Colposcopic Index” may be used to help the 
colposcopist in classifying the colposcopic appearance.

• The cervix is reexamined under the green light, which 
helps in accentuating the margins of the acetowhite areas 
and in identifying the abnormal blood vessels.

Colposcopic directed punch biopsy (fi gure 21.10)
Following the identifi cation of the biopsy site, the cervical 
punch biopsy forceps are used to obtain the specimen under 
colposcopic visualization. Specimens are firstly obtained 

from the most inferior aspect of the cervix fi rst to avoid 
bleeding from the biopsy site and obscuring other biopsy 
sites. Monsel’s paste or silver nitrate can be used to achieve 
hemostasis after cervical punch biopsy.
 The majority of CIN grade I and II lesions regress and 
aggressive treatment of an adolescent is usually not war-
ranted, because excisional procedures increase the risk of 
developing cervical stenosis and preterm labor in subsequent 
pregnancies.

Cervicography
This investigation may be useful when either the procedure 
of colposcopy or colposcopists are not available for immedi-
ate evaluation of the cervix. This procedure involves taking 
the photograph of the enire cervical os with a 35 mm camera 
after application of 5% acetic acid. The photographs are then 
sent to the colposcopist for evaluation in order to select areas 
for biopsy. Although the sensitivity of colposcopy and cervi-
cography are similar, the specifi city of cervicography is much 
greater than that of colposcopy.

 Treatment/Gynecological Management
The management of abnormal Pap smear has been described 
in the fl ow chart 21.2. In case the Pap smear shows LSIL or 
ASCUS or AGUS, the Pap smear must be repeated at inter-
vals of 3–6 months. This can be later converted to yearly Pap 
testing if the result of the 2-3 consecutive tests is negative. 
While about 60% of LSIL lesions regress, 15% may progress 
to HSIL or invasive cancer in the future.
 In case abnormal results persist or a high risk HPV type is 
detected, colposcopy and/or directed biopsy may be required. 

Fig. 21.10: Cervical punch biopsy
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If the woman has a colposcopically identifi able abnormal 
transformation zone or CIN 1 on biopsy, ablative therapy for 
destruction of that abnormal zone must be used. The patient 
must be followed with a repeat Pap smear after 6 months. If 
the cytology specimen is suggestive of HSIL in any women, 
she must undergo coloscopy and directed biopsy or coniza-
tion. Following colposcopically directed biopsy and determi-
nation of the distribution of the lesion, ablative therapy aimed 
at the destruction or removal of the entire transformation zone 
must be performed. Since all therapeutic modalities could be 
associated with an inherent recurrence rate of 10%, cytologi-
cal follow up at approximately 3 monthly intervals for one 
year is necessary. Flow chart 21.2 presents the algorithm for 
evaluation of abnormal Pap smear.

TREATMENT OF DYPLASTIC CHANGES

If the smear results are positive, the patient must be followed 
up with a colposcopy and/or a colposcopic directed biopsy. 
In case a preinvasive cervical lesion is detected on colpos-
copy, the various treatment options, which are available, are 
as follows:
• Local destructive methods such as cryosurgery, fulgura-

tion/electrocoagulation and laser ablation.
• Excision of the abnormal tissue with cold knife coniza-

tion, laser conization, LLETZ, LEEP (Loop electrosurgi-
cal excision procedure) and NETZ (Needle excision of 
transformation zone).

• Surgical options such as therapeutic conization, hyster-
ectomy or hysterectomy with removal of vaginal cuff if 
carcinoma in situ extends to the vaginal vault.

 HSIL changes have the greatest risk of turning cancerous 
in the future, thus these need to be defi nitively treated. The 
other types of changes also may require further testing, but 
may not need treatment.
 Mild dysplasia (LSIL) is usually due to infection which 
should be treated and cytology follow-up done every 3–6 
months. Indications for treatment of LSIL are listed in 
table 21.4.

Locally Destructive Methods

Cryosurgery

Cryosurgery is a locally destructive OPD procedure in which 
the dysplastic cells are destroyed using freezing agents 
[CO2 (– 60°C) and nitrous oxide (– 80°C)]. A cryoprobe is 
used, usually without any anesthesia or analgesia and causes 
destruction of the cells by crystallization of intercellular 
fl uid. It uses the “freeze-thaw-freeze” technique in which an 
ice ball is achieved 5 mm beyond the edge of the probe. The 

cryoprobe is applied over the area of abnormality for over 
9 minutes and destroys the tissue up to the depth of about 
4–5 mm. The time required for the procedure is related to the 
pressure of gas. Overall, cryosurgery is a relatively safe pro-
cedure with fewer complications.

Electrocoagulation
Electrocoagulation is a locally destructive procedure in which 
the dysplastic cells are destroyed using temperature over 
700°C. The procedure is quite painful and is therefore usually 
performed under general anesthesia. The abnormal tissues are 
destroyed upto the depth of about 8–10 mm. This procedure 
can be associated with numerous complications including 
recurrence of the lesions, bleeding, sepsis, cervical stenosis 
and indrawing of the squamocolumnar junction within the 
cervical canal.

Laser ablation
Laser ablation is a locally destructive OPD procedure, usu-
ally done under local anesthesia, which uses laser energy to 
destroy the dysplastic cells by boiling, steaming and explod-
ing the cells. The extensive heat energy liberated causes 
incineration of the protein and mineral content of the tissues, 
resulting in a charred appearance at the base of exposed area. 
The main advantage of this method is that the tissue can be 
ablated up to the depth of about 7 mm, which is the location 
of the deepest endocervical gland. Thus laser ablation can be 
used in lesions with extensive glandular involvement. The 
other advantages of laser ablation are that it is associated with 
minimal bleeding, no infection, minimal post-laser scar for-
mation and does not cause in-drawing of the squamocolum-
nar junction. It is also associated with a rapid post treatment 
healing phase.

Excision of the Abnormal Tissue
The advantage of various excisional methods over the locally 
destructive methods is that the piece of cervical tissue that is 
removed can be sent for histopathological examination.

Cone biopsy
Cone Biopsy serves as both a diagnostic and therapeutic pro-
cedure. The procedure involves the removal of entire area of 
abnormality (fi gure 21.11). It is capable of providing tissue 
for histopathological examination. The cone biopsy may be 

Table 21.4: Indications for treatment of LSIL

Persistent LSIL (CIN 1) over one year
Patient showing poor compliance for follow up
Associated HPV and HIV viral infection
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performed under general or local anesthesia. This method 
involves obtaining a wide cone of excision including the 
entire outer margin of the lesion and the entire endocervical 
lining. Indications for cone biopsy are as follows:
• The area of the abnormality is large, or its inner margin 

has receded into the cervical canal
• The squamo-columnar junction is not completely visible 

on colposcopy
• There is discrepancy between the fi ndings of cytology and 

colposcopy.
• There is a suspicion of microinvasion based on the results 

of biopsy, colposcopy or cytology.
• The fi ndings of endocervical curettage are positive for 

CIN 2 or CIN 3.

Laser excision
In this method laser beams are adjusted to a width of 0.2–0.5 
mm in diameter. The power of the beam is set at 20–30 Watts 
and the margins of the cone are outlined. The incision is deep-
ened circumferentially by passing the laser beam progres-
sively across the tissues. This is associated with less bleeding, 
infection and faster healing, without scar formation.

LLETZ
LLETZ stands for “large loop excision of the transformation 
zone”. In the USA, this procedure is called LEEP – loop elec-
trosurgical excision procedure. This method basically uses 
low voltage diathermy and may be given at the same time as 
colposcopy. In this procedure, the loop of wire is advanced 
into the cervix lateral to the lesion until the required depth 
is reached. The loop is then taken across to the opposite side 
and a cone of tissue is removed. The area of abnormal cells is 
removed completely using a loop of wire and electrosurgey 
(fi gure 21.12). It is an out-patient treatment and is usually 
performed under local anesthesia. If a large area of tissue 
needs to be removed, or if the patient is very anxious about 

Fig. 21.11: Cone biopsy

Fig. 21.12: Large loop excision of the transformation zone

the treatment, the surgery may also be performed under gen-
eral anesthesia.

Loop electrosurgical excision procedure (LEEP)
In this procedure, a thin wire loop that carries an electric cur-
rent is used to remove abnormal areas of the cervix (fi gures 
21.13A and B). The excised area of the cervix removed is 
sent to the laboratory for histopathological examination. This 
electric energy is also used to coagulate the blood vessels on 
the surface of the cervix. LEEP is even simpler than LLETZ 
and is applicable anywhere in the lower genital tract whereas 
LLETZ is applicable only to the cervix.

Surgical Options
These include therapeutic conization, hysterectomy or hyster-
ectomy with removal of vaginal cuff.

Therapeutic conization
The procedure of conization, not only provides tissue for 
histopathological study, but can also serve as a therapeutic 
procedure. Conization includes the entire outer margin of 
the cervix and endocervical lining, short of internal os. A 
smaller cone may be desirable in young women as it helps 
in avoiding complications such as abortion or preterm labor. 
Complications associated with the procedure include bleed-
ing, sepsis, cervical stenosis, abortion and preterm labor. 
Conization may also be done in cases of endocervical dys-
plasia, when transformation zone cannot be completely visu-
alized or when there is discrepancy in fi ndings between the 
fi ndings of cytology, colposcopy and biopsy.

Hysterectomy
Hysterectomy may serve as an appropriate option in older and 
parous women who have attained menopause or those who 



Section 5  Abnormalities of Vagina and Cervix

414

21

radiolabelled compound fl urodeoxyglucose. This investiga-
tion is also useful in the determination of lymph node metas-
tasis and has presently become the gold standard investiga-
tion. This test is based on the fact that malignant tissue exhib-
its greater glycolysis in comparison to normal tissue. As a 
result, FDG accumulates in the malignant tissue resulting in 
increased tumor contrast.
 Management of cervical cancer changes based on lymph 
node involvement. Lymph node involvement increases with 
increasing staging of the disease. Pelvic lymph nodes are 
involved in 5% cases in Stage I, 15% cases in Stage II and 
25% in Stage III.

 Investigations

Pretreatment Investigations

Pretreatment investigations in a woman with histologic diag-
nosis of cervical cancer are enumerated in table 21.5. These 
investigations are useful in assessing the spread of metastatic 
disease. Assessment of renal function is important for stag-
ing of cervical cancer. The presence of unilateral or bilateral 
ureteral obstruction with azotemia often indicates metastatic 
disease and is associated with poor prognosis.

Examination Under Anesthesia (EUA)
This is an examination of the vagina and cervix after the 
patient has been administered general anesthesia. This allows 

Fig. 21.13A: Procedure of LEEP Fig. 21.13B: Procedure of LEEP (magnifi ed view)

have completed their families. Hysterectomy can also be per-
formed when it appears that the woman would not be able to 
comply with the follow up, recurrence occurs following con-
servative therapy, if microinvasion exists or if the dysplastic 
changes are associated with the presence of other pathologies 
such as fi broids, DUB or uterine prolapse.

Follow up after Therapy
An abnormal smear must be followed with a repeat smear 
about 6 months after treatment and then a further smear after 
about 12 months. Following this, a repeat smear is performed 
one year later, in case of CIN 1. In case of CIN 2 or 3, yearly 
smears are carried out for 9 more years. After that the fre-
quency is changed to 3 or 5 yearly smears (depending on the 
patient’s age). If the patient has undergone hysterectomy for 
cervical dysplasia, vault smears are required at six months 
and one year after hysterectomy. If these smears are normal, 
there would be no future requirement for smears.

 Management: Invasive Cancer
Management of invasive cancer primarily depends on the 
stage of malignancy, which is essentially based on clini-
cal fi ndings and results of various investigations such as 
chest radiography, IVP, cystoscopy, proctoscopy, CT, MRI 
and FDG-PET. MRI examination helps in detecting lymph 
node enlargement of more than 1 cm in diameter. FDG-
PET is Positron Emission Tomography based on the use of 
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the clinician to examine the patient thoroughly without it 
being uncomfortable for her. The abdomen (especially large 
bowel, bladder and rectum) and pelvis are carefully assessed 
for the spread of metastatic disease. An endometrial biopsy 
may also be taken to assess the endometrial status.

Staging of Cervical Cancer
Once the diagnosis of invasive cervical cancer has been estab-
lished confi dently by histological examination, the disease is 
clinically staged which involves assessment of the degree of 
cancer dissemination. The results of bimanual pelvic palpa-
tion and cervical inspection and various above mentioned 
investigations like colposcopy, endocervical curretage, hys-
teroscopy, cystoscopy, proctoscopy, intravenous pyelogra-
phy, X-ray examination of the lungs and skeleton and cervi-
cal conization/biopsy help in staging the cervical cancer. The 
most commonly used system for staging of cervical cancer 
is the staging system devised by Federation International of 
Gynecology and Obstetrics (FIGO), which is based on clini-
cal examination, rather than surgical fi ndings (table 21.6). 
Another staging system in use is the TNM staging system 
(table 21.7), which incorporates lymph node staging unlike 
the FIGO staging system which does not incorporate lymph 
node involvement. The TNM staging system for cervical 
cancer is analogous to the FIGO stage.

Cancer Grading
Cancer grading gives an idea about the degree of malignancy. 
It is based on the results of the histopathological examina-
tion and can be classifi ed as grade 1 (low grade malignancy); 
grade 2 (moderate grade malignancy) and grade 3 (higher 
grade malignancy). The more undifferentiated the malig-
nancy, the higher would be its grading.

Table 21.5: Pretreatment investigations in a woman with
histologic diagnosis of cervical cancer

Physical examination
Complete blood count, LFT, KFT
Chest radiography
Pelvic ultrasound
Magnetic resonance imaging (MRI)
Computed tomography (CT) scans 
Laparoscopy
Intravenous pyelography or imaging of abdomen with intravenous 
contrast
Barium enema, cystoscopy, rectosigmoidoscopy
Cystoscopy: For visualization of the interior of the urethra and 
bladder 
Proctoscopy: For visualization of the interior of the rectum

Table 21.6: International federation of gynecologists and
obstetricians staging system for cervical cancer 

Stage Characteristics

0 Carcinoma in situ, intraepithelial neoplasia.
I Carcinoma strictly confi ned to the cervix.
IA Invasive cancer identifi ed only microscopically. All gross 

lesions, even with superfi cial invasion, are stage IB can-
cers. Invasion is limited to measured invasion of stroma 
≤5 mm in depth and ≤7 mm in width.

IA1 Measured invasion of stroma ≤3 mm in depth and ≤7 mm 
in width.

IA2 Measured invasion of stroma >3 mm and ≤5 mm in depth 
and ≤7mm in width.

IB Clinical lesions confi ned to the cervix or preclinical lesions 
greater than IA.

IB1 Clinical lesions ≤4 cm in size.
IB2 Clinical lesions > 4 cm in size.
II Carcinoma extends beyond the cervix, but not to the pelvic 

wall; carcinoma involves the vagina but not as far as the 
lower one third.

IIA No obvious parametrial involvement.
IIB Obvious parametrial involvement.
III Carcinoma has extended to the pelvic wall; on rectal 

examination no cancer-free space is found between the 
tumor and the pelvic wall; the tumor involves the lower 
one-third of the vagina; all cases with a hydronephrosis 
or nonfunctioning kidney should be included, unless they 
are known to be related to another cause.

IIIA No extension to the pelvic wall, but involvement of the 
lower one-third of the vagina.

IIIB Extension to the pelvic wall and hydronephrosis or non-
functioning kidney, or both.

IV Carcinoma has extended beyond the true pelvis or has 
clinically involved the mucosa of the bladder or rectum.

IVA Spread to adjacent organs.

Lymph nodes

Regional lymph nodes (N), include paracervical, parametrial, 
hypogastric (obturator), common, internal and external iliac, 
presacral and sacral group of lymph nodes.
NX: Regional lymph nodes cannot be assessed.
N0: No regional lymph nodes metastasis.
N1: Regional lymph nodes metastasis.

 Cervical malignancy is unique because it can be detected 
at an early preinvasive stage. Recently, there has been a trend 
towards prevention of invasive cancer. Therefore, manage-
ment of invasive carcinoma cervix would be discussed under 
two headings: Prevention of cervical cancer and treatment of 
invasive cancer.
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Table 21.7: TNM cervical cancer staging 

TNM FIGO Stage description
Stage Stage

Tx  - Primary tumor cannot be assessed
T0  - No evidence of primary tumor
Tis 0 Carcinoma in situ
T1 I Cervical carcinoma confi ned to uterus (extension 

to corpus should be disregarded)
T1a IA Invasive carcinoma diagnosed only by microscopy. 

All macroscopically visible lesions—even with 
superfi cial invasion—are T1b/IB. Stromal inva-
sion with a maximal depth of 5.0 mm measured 
from the base of the epithelium and a horizon-
tal spread of 7.0 mm or less. Vascular space 
involvement, venous or lymphatic, does not affect 
classifi cation.

T1a1 IA1 Measured stromal invasion 3 mm or less in depth 
and 7 mm or less in lateral spread

T1a2 IA2 Measured stromal invasion more than 3 mm but 
not more than 5 mm with a horizontal spread 7 
mm or less

T1b IB Clinically visible lesion confi ned to the cervix or 
microscopic lesion greater than IA2

T1b1 IB1 Clinically visible lesion 4 cm or less in greatest 
dimension

 IB2 Clinically visible lesion more than 4 cm
T2 II Cervical carcinoma invades beyond uterus but 

not to pelvic wall or to the lower third of vagina
T2a IIA Tumor without parametrial invasion
T2b IIB Tumor with parametrial invasion 
T3 III Tumor extends to the pelvic wall and/or involves 

the lower third of the vagina and/or causes 
hydronephrosis or nonfunctioning kidney

T3a IIIA Tumor involves lower third of vagina; no extension 
to pelvic wall

T3b IIIB Tumor extends to pelvic wall and/or causes 
hydronephrosis or nonfunctioning kidney

- IV Cervical carcinoma has extended beyond the true 
pelvis or has involved (biopsy proven) the bladder 
mucosa or rectal mucosa. Bullous edema does 
not qualify as a criteria for stage IV disease.

T4 IVA Spread to adjacent organs (bladder, rectum, or 
both)

M1 IVB Distant metastasis

 Treatment/Gynecological Management

PREVENTION

Human papilloma viruses
Of the 10 million cases of cancer that develop annually 
throughout the world, more than 15% have been attributed to 

infectious agents, especially infection with HPV. Human pap-
illoma viruses (HPVs) are a group of viruses which contain 
more than 100 viruses. HPVs infect the stratifi ed squamous 
epithelium of skin and mucous membranes, where they cause 
benign lesions, some of which have the potential to progress 
to invasive cancer. While some of these viruses belong to 
low-risk group and produce wart like, benign growths or pap-
illomas, some types of high-risk HPV have been found to be 
associated with certain types of cancers, particularly cervical 
cancer. The presence of the virus may cause morphological 
abnormalities in the epithelium, including papillomatosis, 
parakeratosis and koilocytosis.
 HPVs are usually transmitted sexually and nearly 40 
types of HPV can be sexually transmitted and infect the geni-
tal area, including the cervix, vagina, vulva, anus and penis. 
Different HPV types and their association with cancer are 
shown in table 21.8. HPV infections are usually asympto-
matic and therefore the majority of infections remain unno-
ticed. Most genital warts are caused by HPV types 6 and 11. 
The high risk types (e.g. HPV 16 and 18) may cause fl at, 
abnormal growths in the genital area and on the cervix. While 
infection with low-risk HPV viruses is benign, subclinical, 
self-limited and usually regresses spontaneously, persist-
ent cervical infection (infection that lasts for an interval of 
6 months or longer) with a high-risk HPV type, especially 
HPV16 and HPV18, is the most important risk factor for pro-
gression to high-grade dysplasia. The interval between the 
acquisition of HPV infection and malignant progression usu-
ally takes at least 10 years and is frequently longer. Cervical 
cancer is, therefore, very uncommon in women under 25; the 
incidence rises progressively for women over 25 and is high-
est for women over 40.

Prevention of HPV infection
Thus one way to prevent the occurrence of cervical cancer 
is to eliminate risk for genital HPV infection by refraining 
from any genital contact with another individual. For those 
who want to remain sexually active, a long-term, mutually 
monogamous relationship with an uninfected partner is the 

Table 21.8: HPV types and their association with cancer

 Association with cancer HPV sub-type

High risk HPV sub-types HPV types 16, 18, 31, 33, 39, 45, 51, 
52, 56, 58, 59, 68, 69, 73 and 82

Probable high-risk  HPV types 26, 53, and 66
Intermediate risk HPV types 30, 31, 33, 35, 39, 51, 52, 

58, 66
Low risk HPV sub-types HPV types 6 and 11 (mainly cause 

genital warts), 40, 42, 43, 44, 54, 61, 
70, 72, 81 and CP6108
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strategy, which is most likely to prevent genital HPV infec-
tion. Presently, it is not known whether condoms can provide 
any protection against HPV infection, because areas not cov-
ered by a condom can be infected by HPV.

HPV vaccination
Identifi cation of a viral agent such as HPV as a cause of 
disease(s) implies that successful prophylactic or therapeu-
tic intervention against the viral agent would be able to pre-
vent the disease(s) it causes. Presently there are two vaccines 
available for preventing HPV infection. The fi rst is a quadri-
valent vaccine, which is effective against four strains of HPV 
(6, 11, 16 and 18), called Gradasil, which was developed 
by Merck & Co. Together, HPV types 16 and 18 currently 
cause about 70% of cervical cancer cases. HPV types 6 and 
11 cause about 90% of genital wart cases. This vaccine has 
gained approval from the US Food and Drug Administration 
and has been made available in the market since June 2006. 
Gardasil has also been approved in the European Union. 
Gardasil is given through a series of three intramuscular injec-
tions over a period of 6-months. The second vaccine called 
Cervarix is a bivalent vaccine that has been developed by 
GlaxoSmithKline and has yet not gained FDA approval. This 
vaccine is also given in three doses over a 6-month period. 
For both the vaccines, three separate doses are needed. The 
second and third doses are given two months and six months 
after the fi rst dose. The high cost of both these vaccine has 
been a cause for concern.
 Since both the vaccines only work if they are adminis-
tered before HPV infection actually occurs, this vaccine is 
specifi cally targeted at girls and women between the age of 9 
to 26 year, before they become sexually active. However, nei-
ther of these HPV vaccines have been proven to provide com-
plete protection against persistent infection with other HPV 
types, some of which may cause cervical cancer. Despite this 
fact, widespread vaccination has the potential to reduce cer-
vical cancer deaths around the world by nearly 70%, if all 
women were to be given this vaccine. The duration of immu-
nity provided by these vaccines is not yet known. Research 
is still being conducted to fi nd out how long the protection 
will last. Studies conducted so far have shown that Gardasil 
can provide protection against HPV 16 for 4 years, while 
Cervarix can provide protection from infection with both 
HPV 16 and 18 for more than 4 years. Further studies in 
future are required to determine if booster vaccinations would 
be necessary. There are no major side effects associated with 
HPV vaccination except for redness, pain and swelling at 
the injection site and raised temperature. Despite of receiv-
ing HPV vaccination, women who are over the age of 21 
years are advised to have a cervical smear test before they are 

immunized with the vaccine. They would still require attend-
ing their routine cervical smear test, because there are other 
types of HPV linked with cervical cancer which the vac-
cines are not active against. Since September 2008, all 12-13 
year-old girls in the UK are being routinely offered HPV 
vaccination.

The HPV test
The HPV test is a newer technique which helps in detect-
ing the presence of human papilloma virus infection in 
the cervix. The HPV test checks directly for genetic mate-
rial (DNA) of HPV and may be used to determine which 
women with an ambiguous Pap test result (e.g. ASCUS) are 
most likely to have underlying precancerous or cancerous 
changes on their cervix. HPV infection may precede nearly 
80% cases of ASCUS and LSIL positive smears in young 
women. While nearly 80% of such cases are transitory and 
self-limited and disappear over a year or so, approximately 
20% cases may persist and transform to HSIL beyond 30 
years of age. Therefore, integration of HPV testing along with 
cytology screening, helps in improving the predictive value 
of Pap smear and reducing unnecessary colposcopy referrals. 
Combined HPV testing and Pap smear yields 96% sensitivity 
as compared to only 60 to 70% with Pap smear alone. The 
HPV testing is done either by study of cells in liquid based 
cytology or endocervical secretion and self-obtained vaginal 
swab. Though, this test is more sensitive (less likely to pro-
duce false negative results), but less specifi c (more likely to 
produce false positive results) in comparison to the conven-
tional Pap smear, its role in routine screening is still evolving. 
Since more than 99% of invasive cervical cancers worldwide 
contain HPV, some researchers recommend that HPV test-
ing be done together with routine cervical screening. The 
routine HPV testing is likely to cause undue alarm to carriers 
because the prevalence of HPV infection can be as high as 
80% among the sexually active population due to high rates 
of asymptomatic carriers of the infection.
 There currently is only one FDA-approved, commercially 
available test for HPV, the Hybrid Capture, produced by 
Digene Corporation. The HPV test specifi cally aims at detect-
ing certain high-risk HPV types which are known to be asso-
ciated with cervical cancer. A positive test implies that one 
of the types of HPV being tested is present and the amount is 
enough to cause an infection.

Use of condoms
Though the use of condoms is unlikely to reduce the rates of 
HPV infection, its use has been found to be useful in prevent-
ing potentially precancerous changes in the cervix. Exposure 
to semen has been found to be associated with an increased 
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risk of precancerous changes, especially CIN 3. Therefore, 
use of condoms does help in providing some protection.

Nutrition

Fruits, vegetables and antioxidants

Consumption of high amounts of fruits and vegetables (at 
least fi ve portions) has been found to be associated with a 
reduced risk of persistent HPV infection. Consumption of 
high levels of antioxidants, particularly vitamin A, E and C 
have also been found to exert a protective role. Higher cir-
culating levels of carotenoids have been found to be associ-
ated with a signifi cant decrease in the clearance time of type 
specifi c HPV infection, particularly during the early stages 
of infection (≤120 days). Another food stuff which has been 
observed to exert a protective role in the development of 
cancer cervix is folic acid. High levels of folic acid have been 
found to be inversely related with the risk of developing HPV. 
Some studies have shown that lower levels of antioxidants 
coexisting with low levels of folic acid increases the risk of 
CIN development. Improving folate status in subjects at risk 
of getting infected or already infected with high-risk HPV 
may have a benefi cial impact in the prevention of cancer. 
However, presently, the role of various antioxidants and other 
foodstuffs in cancer prevention is not yet clear as the present 
evidence regarding the role of folic acid and carotenoids in 
prevention of cervical carcinoma has largely presented with 
confl icting results.

DEFINITIVE TREATMENT FOR 
INVASIVE CANCER

The treatment of cervical cancer varies with the stage of the 
disease. For early invasive cancer, surgery is the treatment 
of choice. In more advanced cases, radiation combined with 
chemotherapy is the current standard of care. In patients with 
disseminated disease, chemotherapy or radiation provides 
symptom palliation. Palliative radiotherapy is often useful for 
controlling bleeding, pelvic pain and urinary or partial large 
bowel obstructions resulting from pelvic disease. Depending 
on the staging and grading of the cervical cancer, vari-
ous treatment options are summarized in table 21.9 and are 
described below in details:

Stage IA Tumors
As described before, stage IA tumors are mainly diagnosed 
by microscopic examination. The risk of nodal metastasis 
in the early invasive tumors (Stage IA1) is quite low, only 
about 0.5%; therefore the prognosis in these cases is quite 
good. Five-year survival rate exceeds 95% with appropriate 

treatment. The recommended therapy for stage IA1 tumors 
is simple hysterectomy with or without pelvic lymph node 
dissection. Conization with clear margins may be considered 
adequate in young patients with stage IA disease who want to 
conserve their uterus. However, these patients require close 
follow up, including cytology, colposcopy and endocervical 
curettage. Lymph node dissection is not required if the depth 
of invasion is less than 3 mm and no lymphovascular inva-
sion is noted on microscopic examination. Patients with lym-
phatic or the vascular channel infi ltration require treatment as 
in stage IB.
 Extended hysterectomy and lymph node sampling may be 
recommended in cases with Stage IA2 disease. Postoperative 
radiotherapy may be administered in cases where the nodes 
are positive. In young women desirous of child bearing, con-
servative treatment comprising of laparoscopic lymphadenec-
tomy followed by vaginal trachelectomy can be done. The 
procedure of trachelectomy involves the removal of whole 
or at least 80% of the cervix, upper vagina and lymph nodes 
in the pelvis and cutting the Mackenrodts ligament on either 
side. A radical trachelectomy can be performed abdomi-
nally or vaginally. Although, complications associated with 
the procedure are uncommon, women who are able to con-
ceive after surgery are likely to develop preterm labor or late 
miscarriages.

Stage IB and IIA Tumors
The treatment options for stage IB and IIA are surgical 
treatment or radiotherapy or both combined surgery and 
radiotherapy. Radiotherapy can be either in the form of 
external beam and intracavitary radiotherapy. Both the 
treatment options, surgery and radiotherapy produce similar 
results, with a fi ve-year survival rate of 80 to 90%. Surgery 
includes a radical hysterectomy, (Wertheims hysterectomy 

Table 21.9: Summary of treatment of invasive
cervical carcinoma

 Cervical cancer stage Therapeutic option

Stage 0 Loop electrosurgical excision procedure 
(LEEP), laser therapy, conization and 
cryotherapy.

Stage Ia Simple hysterectomy without pelvic node 
dissection or careful observation following 
adequate cone biopsy.

Stage Ib or IIa Radical hysterectomy with pelvic lymph 
node dissection or external beam and 
intracavitary radiotherapy.

Stage II b, III, IVa Pelvic radiotherapy with concurrent 
chemotherapy.

Stage IV b Chemotherapy with or without radiotherapy.
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or Schauta vaginal hysterectomy, known as Mitra operation 
in India). Wertheims hysterectomy involves removal of the 
entire uterus, both adnexa, medial one-third of parametrium, 
uterosacral ligaments, upper 2 to 3 cm cuff of the vagina and 
dissection of pelvic lymph nodes. Oophorectomy is usually 
not necessary in premenopausal women. Recently it has been 
shown that patients with parametrial involvement, positive 
pelvic nodes, or positive surgical margins may benefit 
from a postoperative combination of cisplatin containing 
chemotherapy and pelvic radiation.
 Schautas operation is an extended vaginal hysterectomy 
consisting of removal of the entire uterus, adnexa, most of 
the vagina and medial portion of the parametrium. This may 
be preceded by laparoscopic pelvic lymphadenectomy or fol-
lowed later by extraperitoneal (Taussigs) lymphadenectomy. 
Alternately, postoperative pelvic radiotherapy may also be 
given.

Stage IIB, III and IV Tumors
In stage IIB, III and IV cancer as the tumor invades local 
organs, radiation therapy has become the mainstay of treat-
ment. However, in some cases combination chemotherapy 
and radiotherapy is employed. Patients with distant metas-
tases (Stage IVB) also require chemotherapy with or without 
radiotherapy to control systemic disease. Recently, the com-
bination of cisplatin and topotecan is being preferred rather 
than use of single-agent cisplatin. Adult dose of cisplatin is 
50–100 mg/m2 IV q3wk. Cisplatin can result in side effects 
such as hypersensitivity; renal failure; peripheral neuropathy 
and bone marrow suppression. Adult dose of topotecan is 1.5 
mg/m2/d IV for 5 d q4wk.
 In advanced cases of cervical cancer, the most extreme 
surgery, called pelvic exenteration in which all of the organs 
of the pelvis, including the bladder and rectum are removed, 
may be employed.

Radiation Therapy
Radiation may be used to treat cancer that has spread beyond 
the pelvis, or cancer that has returned. Radiation therapy can 
be either external or internal.

Internal radiation therapy
Internal radiation therapy also known as brachytherapy 
involves placing the selectron tubes inside the patient’s 
vagina. This method helps in delivering radiation directly to 
the cervix and the surrounding areas. The radioactive balls in 
the selectron tube can be withdrawn into the machine when 
other people come into the patient’s room. This helps in keep-
ing the dose of radioactivity to visitors and nurses as low as 
possible.

External radiation therapy
External radiation therapy involves administration of radia-
tion beams from a large machine onto the body where the 
cancer is located. External radiotherapy is normally adminis-
tered on an outpatient basis. The treatments are usually given 
from Monday to Friday, with a rest at the weekend.

Chemotherapy
The most commonly employed chemotherapy regimens use 
Cisplatin, 5-fl ourouracil, carboplatin, ifosfamide, paclitaxel, 
cyclophosphamide, etc. Chemotherapy is sometimes used in 
form of neoadjuvant chemotherapy. This method involves use 
of chemotherapy before surgery or radiotherapy, to shrink the 
cancer and to make these treatments more effective.

Pelvic Exenteration
If the cancer recurs in the pelvis after radiation therapy, the 
gynecologist may need to resort to surgery for removing all 
pelvic organs. This procedure cures up to 50% of women. 
This is a major operation that involves removing all of the 
structures in the pelvic area, including the uterus, cervix, 
vagina, ovaries, bladder and the rectum. This operation may 
involve creating two stomas: a colostomy and a urostomy. 
The operation also involves reconstructing a new vagina.

 Complications
Therapeutic modalities like surgery, radiotherapy and chemo-
therapy can result in numerous complications.

Complications Due to Radiotherapy
During the acute phase of pelvic radiation, the surrounding 
normal tissues such as the intestines, the bladder and the peri-
neum skin are often affected. As a result, radiotherapy to the 
pelvic area can cause side effects such as tiredness, diarrhea 
and dysuria. These side effects can vary in severity depend-
ing on the strength of the radiotherapy dose and the length of 
treatment. Some of these complications are described below:

Cystourethritis
Infl ammation of bladder and urethra can result in complica-
tions like dysuria, increased urinary frequency, and nocturia. 
Antispasmodics medicines are often helpful in providing 
symptomatic relief. Urine should be examined for possi-
ble infection. If urinary tract infection is diagnosed, therapy 
should be instituted without delay.

Gastrointestinal effects
Gastrointestinal side effects due to radiotherapy include 
diarrhea, abdominal cramping, rectal discomfort, bleeding, 
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etc. Diarrhea can be either controlled by loperamide (imo-
dium) or diphenoxylate (lomotil). Small, steroid containing 
enemas are prescribed to alleviate symptoms resulting from 
proctitis.

Sore skin
Radiotherapy can result in erythema and desquamation of 
skin.

Tiredness
Radiotherapy can result in extreme tiredness. Therefore, the 
patient must be advised to take as much rest as possible.

Bowel complaints
In a small number of cases, the bowel may be permanently 
affected by the radiotherapy resulting in continued diarrhea. 
The blood vessels in the bowel can become more fragile after 
radiotherapy treatment, resulting in hematochezia.

Vaginal stenosis
Radiotherapy to the pelvis can cause narrowing and shorten-
ing of the vaginal orifi ce, thereby making the sexual inter-
course diffi cult or uncomfortable. This problem can be over-
come by prescribing estrogen creams to the patient. Using 
vaginal dilators or having regular penetrative sex often helps 
in maintaining the suppleness of the vaginal orifi ce.

Lymphedema

Side Effects Due to Chemotherapy

Chemotherapy can cause side effects, which may be slightly 
worse if it is given alongside radiotherapy. Chemotherapy can 
temporarily reduce the number of normal blood cells, result-
ing in development of symptoms including increased sus-
ceptibility to infection, easy fatigability, anemia, etc. Other 
side effects, which the chemotherapy drugs can cause, may 
include oral ulcerations (stomatitis), nausea, vomiting and 
alopecia. Nausea and vomiting can be well-controlled with 
effective antiemetic drugs. Regular use of mouthwashes is 
important in treating the mouth ulcerations.

Complications from Surgery

Premature menopause

Removal of ovaries in young patients can result in symptoms 
related to premature menopause.

Urinary dysfunction
The most frequent complication of radical hysterectomy is 
urinary dysfunction as a result of partial denervation of the 
detrusor muscle.

Q.2. What is the prognosis in the above mentioned case 
study?
Ans. Prognosis depends on the stage of the cancer. If the ear-
liest stage of invasive cervical cancer is treated, the 5-year 
relative survival rate is nearly 90-95%.With treatment, 80 to 
90% of women with stage I cancer and 50 to 65% of those 
with stage II cancer remain alive 5 years after diagnosis. Only 
25 to 35% of women with stage III cancer and 15% or fewer 
of those with stage IV cancer remain alive after 5 years. With 
metastasis of cancer to other parts of the body, prognosis pro-
gressively worsens.
Q.3. What is the relationship between pregnancy and cervi-
cal cancer?
Ans. Pregnancy does not change the course of cervical cancer. 
The rate of cervical cancer in pregnant patients is similar to 
that in nonpregnant patients of the same age. In patients with 
concurrent cervical malignancy and pregnancy, the major 

Table 21.10: Causes of postcoital bleeding

Vulva Vulval trauma, vaginitis and benign or malig-
nant lesions of vulva

Vagina Senile vaginitis, vaginal tumors
Cervix Cervical erosions, cervicitis, polyps, decubi-

tus ulcers, malignancy
Uterus Senile endometritis, tubercular endometritis, 

endo metrial hyperplasia, polyps, endometrial 
cancer, DUB, metropathia hemorrhagica,

Fallopian tube Malignancy
Ovaries Benign ovarian tumor, granulosa or theca 

cell tumors
Systemic diseases Hypertension, blood dyscrasias
Medicines Unopposed estrogen, cyclical HRT

Other complications
Other complications resulting from surgery may include 
shortened vagina, ureterovaginal and rectovaginal fi stulas, 
hemorrhage, infection, bowel obstruction, stricture and fi bro-
sis of the intestine or rectosigmoid colon and bladder.

 Important Questions and Answers
Q.1. What is the signifi cance of postcoital bleeding?
Ans. Postcoital bleeding usually indicates a structural 
lesion of the cervix or vagina. Various causes of postcoital/
post-menopausal bleeding are enumerated in table 21.10. 
Infectious etiologies such as chlamydia and gonorrhea are 
common causes of postcoital bleeding which must must be 
excluded and treated if required. Uterine or cervical polyps 
may also be a source of bleeding. Dysplastic or malignant 
lesion of the cervical or vaginal epithelium may cause irregu-
lar or postcoital bleeding.
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dilemma is regarding diagnosis and treatment. Diagnosis usu-
ally requires the performance of a cone biopsy, which carries 
increased risks of hemorrhage and poor perinatal outcome. 
Radiotherapy during pregnancy is a matter of concern to 
many clinicians due to increased risk of the exposure of the 
fetus to ionizing radiations. However, presently there is no 
evidence indicating the risk to the fetus if the dose of radia-
tion is less than 5 rads. Thus, the recommended treatments for 
pregnant and nonpregnant patients are the same.
 Before 20 weeks of gestation, radical hysterectomy 
should be performed with the fetus in situ; beyond 20 weeks, 
evacuation of the fetus before surgery is recommended. In 
patients diagnosed with stage I disease and a previable fetus, 
therapy may be delayed until fetal survival (i.e. pulmonary 
matuity) has been assured. However, delaying therapy is 
not recommended in patients with more advanced disease. 
Delivery should be performed as soon as pulmonary maturity 
of the fetus is demonstrated, although the route of delivery 
is highly controversial. Most clinicians advocate cesarean 
delivery in cases with cervical cancer, because of the pos-
sibility of the recurrence of the disease at the site of episi-
otomy. Furthermore, vaginal delivery through a cervix with 
advanced cervical cancer is associated with an increased risk 
for hemorrhage, obstructed labor and infection.
Q.4. What do you know about the adenocarcinoma of the 
cervix? What is the prognosis of adenocarcinoma in compari-
son to the squamous cell cancer of the cervix?
Ans. Nearly 80% cases of invasive cancer of cervix are of 
squamous cell type and arise from the stratifi ed squamous 
epithelium of the cervix. The second variety of less common 
type of cancer cervix arises from the mucous membrane of 
the endocervical canal and accounts for nearly 20% cases of 
cervical cancer. Adenocarcinoma of cervix is associated with 
poorer prognosis at every stage when compared with squa-
mous cancer. This is mainly because adenocarcinomas tend to 
grow endophytically and, therefore, often remain undetected 
until the tumor volume increases signifi cantly. Furthermore, 
the colposcopic and cytological fi ndings for glandular disease 
are not as distinct as those for squamous lesions. When atypi-
cal glandular cells of undetermined signifi cance (AGUS) are 
diagnosed on Pap smear, the presence or absence of squa-
mous intraepithelial lesion, adenocarcinoma in situ or adeno-
carcinoma needs to be confi rmed.
Q.5. When should a woman be advised to contact a medical 
Professional regarding Pap smear examinations?
Ans. The women should be advised to contact a medical pro-
fessional under the following circumstances:
• A sexually active woman who has not had a Pap smear in 

the past year.
• Any women, at least 21 years of age, who has never had a 

pelvic examination and Pap smear.

• The women whose mother was prescribed DES when she 
was pregnant with her.

• Any women who did not have regular Pap smears in the 
past.

Q.6. How may the treatment for cervical cancer affect the 
patient’s sexual life?
Ans. Removal of ovaries at the time of hysterectomy can 
result in an early menopause. The symptoms of the meno-
pause can include hot fl ushes, dryness of skin and vagina, 
anxiety and loss of interest in sexual activity. Radiotherapy 
can cause cervical stenosis which can result in pain and dis-
comfort at the time of sexual intercourse.
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 Case Study
A 40-year-old G5P5 lady presented with the complaints of 
something descending out of vaginal introitus since past 
1 year. According to the patient the feeling worsens while 
coughing or standing. On a per speculum examination, a 
grade II cystocele and a grade I rectocele were noticed. There 
was no enterocele. Both the cystocele and rectcele were 
observed to increase in size when the patient strained. On 
bimanual examination, uterus was normal sized, anteverted 
and mobile. There has been no history of urinary inconti-
nence. Her previous menstrual history has also been normal. 
She has completed her family and has fi ve children. All her 
children were delivered at home by an untrained dai. She 
works on the farm with her husband. Due to lack of social 
support, she had to resume her activities immediately follow-
ing each delivery.

 Introduction
Uterine prolapse is a descent or herniation of the uterus into 
or beyond the vagina. Uterine prolapse is best considered 
under the broader heading of “pelvic organ prolapse,” which 
also includes cystocele, urethrocele, enterocele and rectocele. 
Anatomically, the vaginal vault has 3 compartments: An ante-
rior compartment (consisting of the anterior vaginal wall), a 
middle compartment (cervix) and a posterior compartment 
(posterior vaginal wall). Weakness of the anterior compart-
ment results in cystocele and urethrocele, whereas that of the 
middle compartment in the descent of uterine vault and ente-
rocele. The weakness of the posterior compartment results in 
rectocele.
 Uterine prolapse involves the middle compartment. 
Uterine prolapse usually occurs in postmenopausal and mul-
tiparous women in whom the pelvic fl oor muscles and the lig-
aments that support the female genital tract have become slack 
and atonic. Injury to the pelvic fl oor muscles during repeated 
childbirths causing excessive stretching of the pelvic fl oor 
muscles and ligaments acts as a major risk factor for causing 
reduced tone of pelvic fl oor muscles. Reduced estrogen levels 

Prolapse Uterus22

Table 22.1: Baden-Walker Halfway system for evaluation of
pelvic organ prolapse

Stage Defi nition

Stage 0 Normal position for each respective site
Stage I Descent of the uterus to any point in the vagina 

above the hymen
Stage II Descent of the uterus uptil the hymen
Stage III Descent of the uterus halfway past the hymen
Stage IV Total eversion or procidentia

Fig. 22.1: Different pelvic compartments

following menopause is another important cause for atonicity 
and reduced elasticity of the muscles of pelvic fl oor. Uterine 
prolapse can be classifi ed into four stages based on Baden-
Walker Halfway system as described in table 22.1.
 Pelvis consists of three compartments: Anterior, middle 
and posterior (figure 22.1). The normal female pelvic 
anatomy is shown in fi gure 22.2A. Descent of the anterior 
compartment results in cystocele (fi gure 22.2B) and ure-
throcele (fi gure 22.2C) that of the middle compartment in 
the descent of uterine vault (fi gure 22.2D) and enterocele 
(fi gure 22.2E) and that of the posterior compartment in rec-
tocele (fi gure 22.2F).



Section 6  Uterine, Ovarian and Tubal Pathology

428

22

Fig. 22.2A: Normal female pelvic anatomy

Fig. 22.2B: Cystocele

Fig. 22.2C: Urethrocele with moderate cystocele

Fig. 22.2D: Uterine prolapse

Fig. 22.2E: Enterocele

Supports of the Uterus
A basic knowledge of pelvic anatomy and uterine supports 
is essential for the gynecologist in order to understand the 
mechanism of prolapse and the methods of correcting it. Thus 
the various pelvic supports would be discussed now.
 The various support structures of the pelvis are attached 
to the bony pelvis, which is formed by the pelvic bones (com-
prising of the pubic bone, ilium, and ischium) anteriorly and 
on either side and posteriorly by sacrum and coccyx. Various 
pelvic structures including urinary structures (bladder, ure-
thra), genital structures (vagina, cervix, uterus, fallopian 
tubes, ovaries), and the rectum are present within this “sup-
porting structure.” The failure of the pelvic support system 
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allows for descent of one or more of the pelvic organs into the 
potential space of the vagina, and at its most severe degree, 
outside the vaginal opening.
 The vagina can be divided into proximal (deep), middle, 
and distal (superfi cial) thirds. Depending upon the anatomi-
cal location of different parts of vagina, three levels of sup-
port for vaginal tissues can be defi ned. Level I support sus-
pends the upper vagina and mainly comprises of the cardinal 
and the uterosacral ligaments. Level II support attaches the 
mid-vagina along its length to the arcus tendineus fascia of 
the pelvis. Level III support on the other hand, results from 
the fusion of the distal vagina to the adjacent structures and 
mainly comprises of levator ani and perineal muscles. The 
supports for different parts of vagina have been summarized 
in table 22.2.
 In the supine position, the upper vagina lies almost hori-
zontal and superior to the levator plate. The uterus and vagina 
have two main support systems. Active support is provided 
by the levator ani (level III support). On the other hand, pas-
sive support is provided by the condensations of the endopel-
vic fascia (i.e. the uterosacral-cardinal ligament complex, the 
pubocervical fascia, and the rectovaginal septum) and their 

attachments to the pelvis and pelvic sidewalls through the 
arcus tendineus fascia pelvis (level I and level II support). 
The contraction of the levator plate creates a fl ap-valve effect 
in which the upper vagina is compressed against it during the 
periods of increased intraabdominal pressure. When the tone 
of levator ani muscles decreases, the vagina drops from a 
horizontal to a semi-vertical position. This causes the widen-
ing of the genital hiatus thereby predisposing the prolapse of 
pelvic viscera.

Level I Support
Level I support comprises of the attachments of the cardinal 
(transverse cervical ligaments) and uterosacral ligament to the 
cervix and upper vagina (fi gure 22.3). Cardinal ligaments fan 
out laterally and attach to the anterior border of the greater 
sciatic foramen and ischial spines and the parietal fascia of 
the obturator internus and piriformis muscles. The cardinal 
ligaments contain the uterine arteries and provide attachment 
of uterus to the pelvic side walls. The uterosacral ligaments 
provide attachment of the cervix to the bony sacrum at the 
level of S2 to S4. Together, this dense visceral connective 
tissue complex helps in maintaining vaginal length and hori-
zontal axis. It allows the vagina to be supported by the leva-
tor plate and positions the cervix just superior to the level of 
ischial spines.
 Some other important ligament supports which help main-
tain the relationships between the urethra, bladder, vagina, 
and uterus within the bony pelvis include the pubourethral 
ligaments, the urethropelvic ligaments and the vesicopelvic 
ligaments. The pubourethral ligaments provide support to the 
middle portion of the urethra by anchoring it to the undersur-
face of the pubic bone. The urethropelvic ligaments are com-
posed of the levator fascia. This ligament provides support to 
the urethra by helping in its attachment to the tendinous arc. 
On the other hand, the vesicopelvic ligament provides sup-
port to the bladder by facilitating its attachment to the tendi-
nous arc.

Level II Support
This consists of paravaginal attachments that are contiguous 
with the cardinal/uterosacral ligament complex at the ischial 
spine. These comprise of the connective tissue attachments of 
the lateral vagina anteriorly to the arcus tendinous fascia of 
the pelvis and posteriorly to the arcus tendinous rectovagina-
lis. Detachment of this connective tissue from arcus tendinous 
leads to lateral or paravaginal anterior vaginal wall prolapse.

Level III Support
The perineal body along with superfi cial and deep perineal 
muscles of the pelvic fl oor comprises the level III support 

Fig. 22.2F: Rectocele

Table 22.2: Different levels of support for vaginal tissue

Different levels of Support elements
support of vagina

Level I (for proximal Cardinal and the uterosacral
1/3rd of vagina) ligaments
Level II (for middle Paravaginal fascia
1/3rd of vagina)
Level III (for distal 1/3rd of Levator ani and perineal muscles
vagina and the introitus)
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Fig. 22.3: Different ligamentous supports of the uterus

structures. Together, these structures support the distal 1/3rd 
of the vagina and the introitus. The perineal body is not only 
essential for providing support to the distal vagina, it is also 
required for the proper functioning of the anal canal. Damage 
to level III support structures results in anterior/posterior vag-
inal wall prolapse, gaping introitus and perineal descent.

Muscles of the Pelvic Floor (Figures 22.4A and B)
These can be grouped into three layers:
• Muscles of the pelvic diaphragm (levator ani muscle).
• Muscles of the urogenital diaphragm (deep transverse 

perineal muscle).
• Superficial muscles of the pelvic floor (superficial 

transverse perineal muscle, external anal sphincter and 
bulbospongiosus).

Levator Ani Muscle
The levator ani muscle constitute the pelvic diaphragm and 
supports the pelvic viscera. The levator ani muscle creates 
a hammock-like structure by extending from the left tendi-
nous arc to the right tendinous arc. The muscle has open-
ings through which the vagina, rectum and urethra traverse. 
Contraction of the levator muscles tends to pull the rectum 
and vagina inwards towards the pubic symphysis. This causes 
narrowing and kinking of both vagina and rectum. The origin 
of levator ani muscles is fi xed on the anterior end because 
the muscle arises anteriorly either from the bone or from the 
fascia which is attached to the bone. As a result, the anterior 

Fig. 22.4A: The female perineum

Fig. 22.4B: Muscles of the pelvic fl oor
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Fig. 22.5: Levator ani muscle

Fig. 22.6: Sling formed by levator ani muscles

attachment of the muscle largely remains immobile. On the 
other hand, the levator ani muscles posteriorly get inserted 
into the anococcygeal raphe or into the coccyx, both of 
which are movable. Thus the contraction of levator ani mus-
cles tends to pull the posterior attachment towards the pubic 
symphysis.
 The pelvic diaphragm consists of two levator ani mus-
cles, one on each side. Each L. ani muscle consists of three 
main divisions: Pubococcygeus, iliococcygeus and ischio-
coccygeus (fi gure 22.5). The pubococcygeus muscle origi-
nates from the posterior surface of the pubic bone. It passes 
backwards and lateral to the vagina and rectum to be inserted 
into the anococcygeal raphe and the coccyx. The inner fi bers 
of this muscle which come to lie posterior to the rectum are 
known as the puborectalis portion of the muscle. These form 
a sling around the rectum and support it (fi gure 22.6). Some 
of the inner fi bers of puborectalis fuse with the outer vaginal 
wall as they pass lateral to it. Other fi bers decussate between 
the vagina and rectum in the region of perineal body. The 
decussating fi bers divide the space between the two leva-
tor ani muscles into an anterior portion (hiatus urogenitalis), 
through which pass the urethra and vagina and a posterior 
portion (hiatus rectalis), through which passes the rectum. 
The iliococcygeus is fan-shaped muscle, which arises from a 
broad origin along white line of pelvic fascia. It passes back-
wards and inwards to be inserted into the coccyx. The ischio-
coccygeus muscle takes its origin from the ischial spine and 
spreads out posteriorly to be inserted into the front of coccyx.

 The superior and inferior surfaces of the levator muscles 
are covered with tough fi brous tissue known as pelvic fascia, 
which separates the muscles from the cellular tissues of the 
parametrium above and from the fi brous and fatty tissues 
of ischiorectal fossa below. This fascia is composed of two 
components: Pelvic component (also known as the endopel-
vic fascia) and the vaginal component (also known as periu-
rethral fascia at the level of the urethra, and the perivesical 
fascia at the level of the bladder). The “pelvic component” 
fuses with the “vaginal component” to get inserted into the 
tendinous arc. Within the two components of the levator 
fascia are present the various pelvic organs, such as the ure-
thra, bladder, vagina and uterus to which it provides support.
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The central tendinous point of the perineum or 
the perineal body
The perineal body is a pyramid-shaped fi bromuscular struc-
ture lying at the midpoint between the vagina and the anus. It 
lies at the level of the junction between the middle-third and 
lower-one third of the posterior vaginal wall. Perineal body 
assumes importance in providing support to the pelvic organs 
as it provides attachment to the following eight muscles of 
the pelvic fl oor: Superfi cial and deep transverse perineal mus-
cles, and the levator ani muscles of both the sides, bulbocav-
ernosus anteriorly, and the external anal sphincter posteriorly.

The deep transverse perineal muscle
The deep transverse perineal muscles run transversely across 
the pelvic fl oor and lie within the urogenital diaphragm. They 
thus lie deep to the superfi cial transverse perineal muscles 
and are continuous with the sphincter urethrae muscle ante-
riorly. They originate from the medial surface of the ischi-
opubic ramus and get inserted into the midline raphe and the 
perineal body.

The superfi cial transverse perineal muscle
These muscles arise from the upper and innermost part of the 
ischial tuberosity and run transversely across the pelvic fl oor, 
while lying superfi cial to the deep transverse perineal muscles. 
Running medially, they get inserted into the perineal body.
 Perineal tears occurring at the time of delivery and partu-
rition tend to either divide the decussating fi bers of levator ani 
or cause damage to the perineal body. Both these factors can 
cause the hiatus urogenitalis to become patulous and result 
in the development of prolapse. Conditions which result in 
reduced tone of levator muscles tend to increase the dimen-
sions of hiatus urogenitalis, thereby increasing the tendency 
of pelvic organs to prolapse.

 History

RISK FACTORS
The risk factors associated with the development of uterine 
prolapse, which need to be elicited at the time of taking his-
tory, are described below:
• Obstetrical trauma associated with multiple vaginal deliv-

eries in the past is especially associated with development 
of prolapse in future. The factors during childbirth which 
are particularly likely to result in stretching and subse-
quent weakening of the pelvic support structures, such as 
the endopelvic fascia, levator muscles and perineal body 
are described in the section of obstetric history which fol-
lows later.

• While uterine prolapse is usually more common in mul-
tiparous women compared to the nulliparous ones, pro-
lapse may also be sometimes seen in unmarried or nullipa-
rous women. In nulliparous women prolapse can mainly 
be attributed to spina occulta and split pelvis, which may 
result in inherent weakness of the pelvic fl oor support.

• Decreased estrogen levels (e.g., menopause) resulting 
in loss of strength and elasticity of pelvic structures. As 
a result, prolapse is more common in post-menopausal 
women.

• Increased intra-abdominal pressure (e.g., obesity, chronic 
lung disease, asthma).

• History of smoking is particularly important. Not only 
does smoking act as a risk factor for the surgery, habitual 
smoking can have both direct and indirect effect in causing 
weakness of the pelvic connective tissues. Also, smoking is 
antiestrogenic in nature.

Medical History
• History of many medical conditions (e.g., obesity, chronic 

pulmonary disease, smoking, constipation, chronic lung 
disease, asthma), which may result in prolapse by causing 
an increase in intra-abdominal pressure needs to be asked.

• Abnormalities in connective tissue (collagen), such as 
Marfan disease, and Ehlers Danlos syndrome are associ-
ated with an increased risk of uterine prolapse.

• In neonates, uterine prolapse is secondary to congeni-
tal weakness in the pelvic musculature or to defects in 
innervation.

Obstetric History
Previous obstetric history is particularly important in cases 
of pelvic prolapse because it may reveal the exact pathology 
responsible for development of prolapse. Some of the points 
in the history which need to be asked are as follows:
• Route of delivery: Vaginal delivery or delivery by cesar-

ean route.
• In case of vaginal delivery, the clinician needs to ask 

whether delivery was taken by dai (untrained midwife), 
trained midwife or a doctor? The clinician must also be 
asked about number of previous pregnancies and interval 
between successive deliveries. Interval between successive 
pregnancies is especially important because rapid succes-
sion of the pregnancies prevents proper puerperal rehabili-
tation, thereby resulting in a tendency to develop prolapse.

  In India and many other developing countries, a large 
number of deliveries are taken by untrained dais. These 
dais tend to adopt certain techniques which may serve as 
a risk factor for development of prolapse. Some of these 
techniques are as follows:
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 – Asking the patient to bear down before full dilation of 
the cervix

 – The bladder is not emptied before taking the delivery.
 – The untrained dai usually does not give an episiotomy, 

which is a surgical incision and prevents perineal 
muscles from stretching and atonicity. As a result, the 
second stage of the labor may be prolonged resulting 
in undue stretching of the pelvic fl oor muscles.

 – The untrained dai does not make use of forceps or 
vacuum in the case of prolonged second stage of labor. 
Furthermore, ventouse extraction of the fetus before 
the cervix is fully dilated can result in overstretching 
of both the Mackenrodts ligaments and the uterosacral 
ligaments and thereby cause prolapse in the long run.

 – The untrained dai usually use Credes method of pla-
cental extraction, which involves giving vigorous 
downwards push on the uterus to expel the placenta. 
This method may weaken the ligaments and muscles, 
which support the genital tract.

 – The untrained dai may not stitch the lacerations or tears 
of the perineum, which occur during the child birth. 
Unless sutured immediately, these tears and lacerations 
may cause the widening of the hiatus urogenitalis.

 – Application of fundal pressure by the dai may also be 
responsible for prolapse.

• Whether delivery took place at home or hospital? Home 
delivery may force the women to resume the household 
activities soon after delivery without taking proper rest or 
doing pelvic fl oor exercises. This may further predispose 
the woman to develop prolapse in the long run.

• Whether squatting position was used during delivery? 
Squatting during delivery may cause excessive stretching 
of the pelvic fl oor muscles and ligaments.

• Did the women use the birthing ball to facilitate the proc-
ess of normal vaginal delivery? Birthing ball, unlike the 
squatting position facilitates fetal descent by causing gen-
tle stretching of the muscles of pelvic fl oor.

• The woman must be asked about the weight at birth of 
each baby she has delivered. Delivery of a large sized 
baby is likely to stretch the perineal muscles, resulting in 
patulous introitus and thereby prolapse.

 Besides taking the history of various risk factors related 
to prolapse, the gynecologist also needs to take history of dif-
ferent symptoms related to prolapse, as described below.

SYMPTOMS OF PROLAPSE

Symptoms of prolapse are typically exacerbated by prolonged 
standing or walking and are relieved by lying down. As a 

result, the patients may feel better in the morning, with symp-
toms worsening throughout the day. Some of these symptoms 
include:
• Pelvic heaviness or pressure
• Protrusion of tissue: The patient often reports of experi-

encing a “bulge” passing through the vaginal introitus due 
to which the patient may experience diffi culty while walk-
ing and urinating. The patient may complain of experienc-
ing an annoying protrusion at the vaginal introitus. The 
patient may complain about a “bearing down sensation” 
or the feeling that “every thing is falling”.

• Pelvic pain
• Sexual dysfunction, including dyspareunia, decreased 

libido and diffi culty achieving orgasm.
• Lower back pain: There may be feeling of discomfort and 

aching in the lower back.
• Constipation: Rectocele is usually not a cause of constipa-

tion, but may be aggravated by it.
• Diffi culty in walking.
• Urinary symptoms including increased urinary fre-

quency, urgency and urinary incontinence may be present. 
Cystocele may be associated with voiding diffi culties such 
as imperfect control of micturition and stress incontinence. 
If present, these symptoms should be investigated because 
advanced prolapse may contribute to lower urinary tract 
dysfunction, including hydronephrosis and obstructive 
nephropathy.

• Rarely the prolapsed uterus may become ulcerated (decu-
bitus ulcer) resulting in purulent discharge, and bleeding.

• Vaginal spotting from ulceration of the protruding cervix 
or vagina, coital diffi culty, lower abdominal discomfort 
and voiding and defecatory diffi culties. Typically, the 
patient feels a bulge in the lower vagina or the cervix pro-
truding through the vaginal introitus.

 Assessment of quality of life is also helpful in determin-
ing appropriate treatment. A detailed sexual history is crucial 
and focused questions or questionnaires should include qual-
ity-of-life measures.

 General Physical Examination
General physical examination helps in diagnosing serious 
complications related to uterine prolapse, including infection, 
urinary obstruction, hemorrhage, strangulation with uterine 
ischemia, urinary outfl ow obstruction with renal failure, etc.
• If urinary obstruction is present, the patient may exhibit 

suprapubic tenderness or a tympanitic bladder.
• If infection is present, purulent or blood stained cervical 

discharge may be noted.
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 Specifi c Systemic Examination
Diagnosis of uterine prolapse is made by performing com-
plete pelvic examination. This must include a rectovagi-
nal examination in order to assess the sphincter tone. The 
detailed description of pelvic examination has been given in 
chapter 16.

PER SPECULUM EXAMINATION

• The vaginal tissue must be evaluated for estrogen status 
on the per speculum examination. Some of the signs of 
reduced estrogen status include the following:

 – Loss of rugosity of the vaginal wall mucosa
 – Reduced vaginal and cervical secretions
 – Thinning and tearing of the perineal skin.
• Examination of the pelvic organ prolapse begins by ask-

ing the woman to attempt the valsalva prior to placing a 
speculum in the vagina. Patients who are unable to ade-
quately complete a Valsalva maneuver are asked to cough.

• To perform the evaluation of prolapse, a standard Sim’s 
speculum and an anterior vaginal wall retractor are used. 
The Sim’s speculum is placed in the vaginal vault to visu-
ally examine the vagina and cervix. The speculum is then 
replaced into the posterior vaginal wall, allowing visuali-
zation of the anterior wall. The speculum is then everted in 
order to visualize the posterior wall. The point of maximal 
descent of the anterior, lateral and apical vaginal walls is 
noted in relation to the ischial spines and hymen. The level 
to which the cervix descends on staining can be described 
as “descends to two inches below the introitus” etc. The 
term “procidentia” should be reserved for the patients who 
have a total uterine prolapse with eversion of the entire 
vagina.

• The vaginal and cervical mucosa should be carefully 
examined for atrophy, hypertrophy and other lesions. 
Vaginal cytology and biopsy may be required, if any 
lesions are present.

PELVIC EXAMINATION

• Firstly, the vaginal examination is carried out the lithot-
omy position. The tone of pubococcygeus muscles on 
each side of the lower vaginal wall must be estimated. For 
this, two fi ngers are placed inside the vaginal introitus in 
such a way that each fi nger opposes the ipsilateral vaginal 
wall. The patient is then asked to contract these muscles as 
if she was attempting to stop the fl ow of urine during the 
act of voiding. Any protrusion felt on the vaginal fi ngers 
is noted. Following the evaluation of the lateral vaginal 

support system, the apex (cervix and apical vagina) is 
assessed. The examination is then repeated with the 
patient standing and in bearing down position in order to 
note the maximum descent of the prolapse. The prolapse 
can be exaggerated by having the patient strain during 
the examination or by having her stand or walk prior to 
examination. The patient is asked to strain as if she was 
attempting to defecate or she may also be asked to cough.

• Next, the strength and quality of pelvic fl oor contraction 
is assessed by asking the patient to tighten the levator 
muscles around the examining fi nger. The diameter of the 
vaginal introitus and length of perineal body must also be 
assessed.

• A bimanual examination must be performed in order to 
note the uterine size, mobility and adnexa. Bimanual 
examination also helps in ensuring that the pelvic organs 
are free and not restricted by adhesions or any pathology.

 Lastly, a rectal examination is performed in order to 
assess the tone of external sphincter muscles, to note the 
presence of any palpable pathology, presence of blood on 
the examining fi nger, the presence of the rectocele, for dif-
ferentiating between rectocele and enterocele, strength of the 
perineal body and for assessing the rectovaginal septum. The 
rectovaginal septum may feel to be unusually thin inbetween 
the examining fi ngers. The examiner needs to differentiate 
between rectocele and an entrocele. For this, the index fi nger 
of the clinician’s left hand is placed in the rectum with the 
tip directed upwards. Two fi ngers of the right hand are then 
placed in the vagina. The patient is asked to strain down-
wards. If a bulge is felt between the examining fi ngers in the 
space between the rectum and upper posterior vaginal wall, 
it is most likely to be an enterocele. On the other hand, if the 
bugle is felt on the tip of the index fi nger in the rectum, the 
bulge is most likely to be a rectocele. The thickness of the 
perineum can be assessed by feeling the distance between 
the anal orifi ce and posterior fourchette, with the fi nger in 
the rectum and the thumb pressing against the perineum. 
Observation of the small bowel peristalsis behind the vagi-
nal wall is defi nitively indicative of enterocele. In general, 
the bulges at the apical segment of the posterior vaginal wall 
implicate enterocele, whereas the bulges in the posterior wall 
are most likely to be rectocele. Assessment of both the resting 
and the contraction tone of pelvic fl oor muscles must also be 
done.
 Speculum examination helps in answering three 
questions:
 Whether the level of protrusion comes beyond the hymen; 
the presenting part of the prolapse (anterior, posterior or 
apical) and does the widening of the vaginal hiatus occur 
with increased intra-abdominal pressure? Answers to these 
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questions help the gynecologists to classify prolapse on the 
basis of POP-Q system.
• In patients with signifi cant degree of uterine prolapse, 

it is imperative to exclude the potential urinary inconti-
nence. By defi nition, potential urinary incontinence must 
be present only when the prolapse is reduced. To test for 
potential urinary incontinence, the bladder is retrograde 
fi lled to maximum capacity (at least 300 mL) with sterile 
water or saline while replacing and elevating the prolapsed 
part digitally or with an appropriately fi tted pessary. The 
patient is then asked to cough. If the patient leaks urine, 
the urinary incontinence is suspected and the patient must 
be evaluated by performing a complete urodynamic test.

•  In order to check the integrity of the sacral pathways, 
the bulbocavernous refl ex and anal refl ex are also evalu-
ated. Presence of both these refl exes suggest normal sacral 
pathways. The bulbocavernous refl ex is elicited by tap-
ping or stroking lateral to the clitoris and observing the 
contractions of bulbocavernous bilaterally. Innervation of 
the external anal sphincter is evaluated by stroking lateral 
to the anus and observing the relative contraction of the 
anus.

Evaluation of the Degree of Prolapse
Baden-Walker Halfway system as described in table 22.1 pre-
viously is the system which is commonly used for evaluation 
of pelvic organ prolapse. Another important system which 
is often used for evaluation of pelvic organ prolapse is the 
POP-Q system for quantifi cation of pelvic prolapse and is 
described below:

POP-Q system for quantifi cation of pelvic prolapse
In 1966, the international continence society defi ned a system 
for quantifi cation of pelvic organ prolapse (POP-Q system). 
This system is based on a series of site-specifi c measurements 
of the woman’s pelvic organ support system in relation to the 
hymen in each of the segments. This system is based on the 
measurement of six points, which are located with the refer-
ence to the plane of the hymen: Two on the anterior vaginal 
wall (Aa & Ba), two in the apical vagina (C & D) and two on 
the posterior vaginal wall (Ap & Bp). All these six points are 
measured with the patient engaged in maximum protrusion 
and have been illustrated in fi gure 22.7.

Anterior vaginal wall points
Point Aa: This is the point on the anterior vaginal wall in the 
midline and lies 3 cm above the external urethral meatus, 
corresponding to the proximal location of the urethrovesical 
crease. In relation to the hymen, this point’s position ranges 

by defi nition from –3 (normal support) to +3 cm (maximum 
prolapse of the point Aa).
Point Ba: This point represents the most distal edge of cervix 
or vaginal cuff. It is –3 cm in the absence of prolapse. In a 
woman with total vaginal eversion post-hysterectomy, Ba 
would have a positive value equal to the position of the cuff 
from the hymen.

Apical vaginal points
The apical points represent the most proximal locations of a 
normally positioned lower reproductive tract
Point C: This point either represents the most distal edge of 
the cervix or the leading edge of the vaginal cuff after total 
hysterectomy.
Point D: This represents the location of posterior fornix in 
a woman who still has a cervix. This point is omitted while 
making measurements, if cervix is absent. This point is 
located at the level of the attachment of uterosacral ligament 
to the proximal posterior cervix.

Posterior vaginal wall points
Point Ap: This point is located 3 cm proximal to the hymen 
on the posterior vaginal wall. Relative to the hymen, the posi-
tion of this point may range from –3 (normal support) to +3 
(maximum prolapse of the point Ap).
Point Bp: This point represents the most distal position of the 
upper portion of the posterior vaginal wall from the vaginal 
cuff. By defi nition, this point is at –3 cm in the absence of 

Fig. 22.7: POP-Q system for quantifi cation of pelvic prolapse
Source: Bump RC, Mattiasson A, Bo K, Brubaker LP, DeLancey JO, Klarskov 
P, et al. The standardization of terminology of female pelvic organ prolapse 
and pelvic fl oor dysfunction. Am J Obstet Gynecol. 1996;175(1):10–7.
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prolapse. In a woman with total vaginal eversion post-hyster-
ectomy, Bp would have a positive value equal to the position 
of the cuff from the hymen.

Total vaginal length, genital hiatus and perineal body
Total vaginal length (TVL) is the greatest depth of vagina (in 
cms) when points C&D are reduced to their fullest position.
 In addition to the TVL, remaining measurements include 
those of the genital hiatus (gh) and the perineal body (pb). 
The genital hiatus is measured from the middle of the external 
urethral meatus to the mid-line of the posterior hymenal ring. 
The perineal body is measured from the posterior margin of 
the genital hiatus to the mid-anal opening.

Assessment of prolapse using the POP-Q system
While assessing the degree of prolapse using the POP-Q 
system, the hymenal plane is defi ned as zero (table 22.3). 
The anatomical position of these points from the hymen is 
measured in cm. Points above the hymen are described with 
a negative number, whereas the points below the hymen are 
described using a positive number. It is important to remem-
ber that these various measurements can change in accord-
ance with the position of the patient, e.g. whether the patient 
was standing or in lithotomy position or whether she was 
asked to strain. Thus, it is important to mention the patient’s 
position at the time of taking measurements.
 If the POP-Q examination is performed, fi rstly the genital 
hiatus and the perineal body are measured during the Valsalva 
maneuver. The TVL is the only measurement made while the 
patient is not engaged in Valsalva maneuver. It is measured 
by placing the marked ring forceps at the vaginal apex and 
noting the distance to the hymen. The apical points C & D are 
then measured during maximal Valsalva effort. The anterior 
and posterior vaginal walls are next visualized and lastly 
the points Aa, Ba, Ap and Bp are respectively measured. 
The urethra is also evaluated during anterior vaginal wall 
assessment. If the posterior vaginal wall descends, attempts 
must be made to determine whether rectocele or enterocele is 
present.

POP-Q Staging System
The POP-Q staging system is shown in table 22.3.

 Differential Diagnosis
Various symptoms related to prolapse could be contributed 
by several other disorders unrelated to uterine prolapse. 
For example, disorders such as rectal prolapse, presence of 
vulvar or vaginal cysts/masses, pelvic masses (both adnexal 
and uterine) or hernia (vaginal or femoral) could produce a 

Table 22.3: POP-Q staging system for pelvic organ prolapse

Stage of Defi nition
prolapse

Stage 0 No prolapse is demonstrated. Points Aa, Ap, Ba and 
Bp are all 3 cm above the hymenal ring (value = –3 
and either points C or D are at a position above the 
hymen that is equal to or within 2 cm of TVL. Thus 
the quantitation value for point C or D is ≤ – [TVL – 2 
cm]

Stage I The criteria for stage 0 are not met, but all the points 
are >1 cm above the level of the hymen (i.e. its quan-
titation value is ≤ –1cm)

Stage II The most distal portion of the prolapse protrudes to a 
point to or above 1cm above the hymen but no more 
than 1cm beyond the hymen (i.e. its quantitation value 
≥ 1 cm but ≤ + 1 cm)

Stage III The most distal portion of the prolapse protrudes at 
least one cm below the plane of hymen but protrudes 
no further than 2 cm less than the TVL (in cm), i.e. its 
quantitation value is > + 1 cm but < + [TVL – 2 cm]

Stage IV Complete eversion of the total length of the lower 
genital tract is demonstrated. The distal portion of the 
prolapse protrudes to within 2 cm of the total vaginal 
length, i.e. its quantitation value is ≥ + [TVL– 2] cm.

sensation of something bulging or protruding through the 
vaginal introitus. Urinary symptoms such as urinary urgency, 
frequency or incontinence could be related to the disorders 
such as incompetence of the urethral sphincters, detrusor 
overactivity, bladder outlet obstruction, interstitial cystitis or 
urinary tract infection. Bowel symptoms such as incontinence 
of fl atus/liquid/solid stools, feeling of incomplete emptying 
or diffi culty in defecation, urgency to defecate, etc could be 
related to disorders such as the disruption of anal sphincters 
or neuropathy, diarrheal disorders, rectal prolapse, infl am-
matory bowel syndrome, rectal inertia, pelvic floor dys-
synergia, hemorrhoids, anorectal neoplasm etc. Moreover, 
sexual symptoms such as dyspareunia, decreased lubrica-
tion, reduced sexual sensation and reduced arousal or orgasm 
could be related to disorders such as interstitial cystitis, leva-
tor ani syndrome, vulvodynia, etc. Back pain can also result 
due to lumbar disk herniation or musculoskeletal diseases.
 Though the diagnosis of prolapse can be easily estab-
lished on per speculum and pelvic examination and it is 
unlikely to confuse prolapse with any other pathology, con-
genital elongation of the cervix needs to be ruled out. In cases 
of congenital elongation of the cervix the vaginal portion of 
the cervix is elongated and there is no accompanying vagi-
nal prolapse. As a result, the vaginal fornices are unusually 
deep. Many a times, decubitus ulceration over the prolapse 
may resemble an ulcerated cervical fi broid or polyp. A cervi-
cal fi broid or polyp can be easily differentiated from cases of 
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uterine prolapse as in case of cervical fi broids, the cervix is 
high up and is in a normal anatomical position.

 Management
Diagnosis of uterine prolapse is made on pelvic examination. 
Investigations are directed towards identifi cation of rare but 
serious complications related to uterine prolapse (infection, 
urinary obstruction, hemorrhage, strangulation) and for 
assessing the patient’s suitability for anesthesia.

 Investigations
The various laboratory investigations which may be required 
are as follows:
• Hemoglobin: Estimation of hemoglobin levels give an 

idea about the patient’s anemic status.
• Urine examination: Urine analysis is important because it 

is essential to rule out urinary tract infection before under-
taking surgery.

• Blood urea and creatinine levels: These tests of renal 
function may be indicated in cases with suspected urinary 
obstruction.

• Blood sugar
• X-ray chest
• ECG
• Urine culture: Urine culture is specifi cally indicated in 

cases of suspected urinary tract infection.
• High vaginal swab: High vaginal swabs are indicated in 

cases of vaginitis.
• Cervical cultures are indicated for cases complicated by 

ulceration or purulent discharge.
• A Pap smear cytology may be indicated in cases of sus-

pected carcinoma, although this is a rare occurrence.
• Imaging Studies: A pelvic ultrasound examination may 

be useful in distinguishing prolapse from other patholo-
gies, especially when other differential diagnoses are sus-
pected on the basis of the history and physical examina-
tion. Ultrasound also serves as an important investigation 
modality for diagnosing hydronephrosis and for excluding 
presence of pelvic masses such as uterine fi broids, adnexal 
masses, etc.

 Treatment/Gynecological Management

PREVENTION

Several steps can be taken to prevent the development of 
uterine prolapse. Some of these steps are as follows:

• Steps must be taken to minimize obstetrical trauma during 
vaginal delivery.

• The second stage of labor must be properly supervised and 
managed. Earlier it was thought that the routine use of epi-
siotomy in primigravida would help in preventing undue 
stretching of the pelvic fl oor muscles and subsequently 
prolapse in the long run. However, in the light of present 
evidence, routine use of episiotomy and its role in prevent-
ing prolapse have largely been questioned.

• Low forceps delivery should be undertaken in cases of 
delayed second stage of labor.

• A perineal tear must be immediately and accurately 
sutured after delivery.

• The patient must be advised to maintain a reasonable 
time interval between pregnancies using family planning 
methods so that too many births at too short intervals are 
avoided. This helps the pelvic muscles to recover their 
tone in between pregnancies.

• Antenatal physiotherapy, postnatal exercises, early post-
natal ambulation and physiotherapy are highly benefi cial 
in preventing prolapse. Adequate rest must be provided 
to the patient for fi rst six months after delivery and there 
must be availability of home help for carrying out heavy 
domestic duties.

• The woman should be advised to maintain a healthy body 
weight. She should be instructed to exercise regularly for 
20 to 30 minutes, three to fi ve times per week. She should 
be especially advised to Kegel exercises, which may be 
done up to four times a day.

• Besides doing regular exercises, the woman must be 
advised to eat a healthy balanced diet containing appro-
priate amounts of protein, fat, carbohydrates and high 
amounts of dietary fi ber (such as whole grain cereals, 
legumes and vegetables). A healthy, well-balanced diet 
can help maintain weight and prevent constipation, which 
may serve as a predisposing factor for development of 
prolapse.

• The patient should be advised to stop smoking. This helps 
in reducing the risk of developing a chronic cough, which 
is likely to put extra strain on the pelvic muscles.

• Prophylactic hormone replacement therapy (HRT) in men-
opausal women can avoid or delay the occurrence of pro-
lapse. Use of estrogen replacement therapy, however, has 
no role in treatment of established cases of uterine prolapse.

• The woman should be instructed to use correct weight 
lifting techniques in order to avoid undue straining of the 
pelvic fl oor muscles.

• Pelvic fl oor (Kegel) exercises: Although routine use of 
Kegel exercises can improve the tone of pelvic floor 
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muscles and stress urinary incontinence, presently there 
is no high quality evidence in form of prospective, double 
blinded, randomized trials, which indicates that improve-
ment of pelvic fl oor muscle tone leads to regression of 
uterine prolapse. The Kegel fl oor exercises must be done 
at least 50–200 times per day, each exercise attempt last-
ing for about 5–10 seconds.

NONSURGICAL MANAGEMENT

Expectant management including the pelvic fl oor exercises 
(Kegel’s exercises) and pessaries are the current mainstays 
of nonsurgical management of patients with uterine prolapse. 
Nonsurgical management must be primarily used in cases 
with mild degree of uterovaginal prolapse with no or mini-
mal symptoms. Since severe degree of prolpase may interfere 
with the functioning of urinary tract, such patients should not 
be managed expectantly.

Pessary Treatment for Prolapse
Peassaries are a nonsurgical method for supporting the uter-
ine and vaginal structures. A small pessary may help in main-
taining normal uterine position. Pessaries are usually used 
for attaining temporary relief in cases with symptomatic 
prolapse. Some indications for using pessaries are enumer-
ated in table 22.4. One of the important indications for using 
pessary is in young women following child birth. Immediate 
surgical treatment must not be advised in a woman suffering 
from prolapse immediately following child birth. This is so 
as the possibility of recurrence of prolapse is high if the sur-
gery is performed within 6 months of delivery. Furthermore, 
the symptoms of prolapse rapidly improve using conservative 
measures such as massage and abdominal and perineal exer-
cises. The conservative measures should be advised follow-
ing delivery for at least 3 to 4 months.
 Presence of infection, such as acute pelvic infl ammatory 
disease, recurrent vaginitis, etc, act as contraindication for 
pessary use. The two most common types of pessaries used 
include ring pessary and the donut pessary. Other types are the 
infl atable ball, cube and Gellhorn pessaries (fi gure 22.8). The 
Gellhorn pessary is most often used for patients with signifi -
cant uterine prolapse and a large introital diameter who have 
not obtained relief with other pessaries. The Smith-Hodge 
pessary facilitates retrodisplacement of the uterus and should 
be used for patients with a well-defi ned pubic notch and ade-
quate vaginal width. However, the use of pessary requires fre-
quent care and monitoring by a gynecologist. Pessaries may 
cause vaginitis, bleeding, ulceration, urinary incontinence, 
urinary obstruction with retention, fi stula formation and ero-
sion into the bladder or rectum. Most complications result 

Table 22.4: Current indications for use of pessary

A young woman planning a pregnancy in future
During early pregnancy, immediately after delivery and during 
lactation
Temporary use while clearing infection and decubitus ulcer prior 
to the actual surgery
Women unfi t for surgery
Women who do not desire surgery

Fig. 22.8: Different types of pessaries used for treatment of 
uterine prolapse

from a retained pessary that had been long forgotten inside 
the vagina.

Expectant Management
Expectant management involves taking steps to improve con-
ditions which are likely to result in prolapse. This involves 
treatment of the underlying conditions such as chronic cough, 
obesity, constipation, etc. Administration of HRT in post-
menopausal woman helps in improving the tone of the pelvic 
fl oor muscles. Postmenopausal women may be administered 
HRT in form of conjugated equine estrogens in the dosage 
of 0.625 mg, three-four weeks prior to the surgery. Daily 
application of estrogen cream may also prove to be useful. 
Expectant management also involves regular use of pelvic 
fl oor exercises or Kegel’s exercises. Antibiotic therapy may 
be indicated for rare cases of prolapse complicated by infec-
tion. Steps must also be taken to heal decubitus ulcers prior to 
surgery. For curing decubitus ulcers, the patient is admitted in 
the hospital a week prior to the surgery. The prolapsed organs 
are replaced and packed in position by a tampon or gauze 
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soaked in acrifl avine-glycerine, which is changed everyday. 
This action helps in healing the ulcer by restoring back the 
circulation to the prolapsed organs. There is usually no need 
to impregnate the tampon with antibiotics.

SURGERY: DEFINITIVE TREATMENT

The surgery helps in providing relief against symptoms of 
prolapse and helps in restoring pelvic anatomy, sexual func-
tioning and human physiologic function (micturition and 
defecation). Since uterine prolapse is not a life-threatening 
condition, surgery is indicated only if the patient feels that her 
condition is severe enough that it warrants correction. Mild 
prolapse, which is rarely symptomatic, does not require sur-
gical correction. Surgery is usually advised in women over 
40 unless it is contraindicated or is hazardous on account of 
some medical disorders.
 Since the surgical treatment for various types of prolapse 
can be performed together at the time of surgery, it is very 
important that the physician carefully inspects the vagina 
for other prolapses. All forms of vaginal relaxation should 
be treated at the same time as the hysterectomy or uterine 
suspension. It is possible to have vaginal prolapse surgery 
without the need for hysterectomy or uterine suspension 
if there is no prolapsed uterus. The main challenge for the 
pelvic surgeon is to recreate normal pelvic anatomy while 
restoring normal physiological functioning as far as possi-
ble. Experienced gynecologic surgeons can re-evaluate the 
anatomy intraoperatively, noting the strength and consistency 
of the various support structures (e.g., uterosacral ligaments). 
If these structures are found to be weak, it may be necessary 
to use other, stronger reattachment sites, such as the sacros-
pinous ligament or the presacral fascia, for the correction of 
the defect. In addition, make every attempt to prevent the pos-
sibility of recurrence of pelvic organ prolapse. For example, 
when performing a retropubic urethropexy for urinary incon-
tinence, a concomitant colpocleisis may avoid the formation 
of an enterocele in the future. Surgical options which can be 
used in cases of prolapse are enumerated in table 22.5 below.
The choice of surgery depends on numerous factors:
• Degree of prolapse
• Areas specifi c for prolapse
• Desire for future pregnancies
• Desire to maintain future sexual function
• Other medical conditions
• Preservation of vaginal function
• The woman’s age and general health
• Patient’s choice (i.e., surgery or no surgery)
• Medical condition and age
• Severity of symptoms

• Patient’s suitability for surgery
• Presence of other pelvic conditions requiring simultane-

ous treatment, including urinary or fecal incontinence
• Presence or absence of urethral hypermobility
• History of previous pelvic surgery.
 Although the choice of procedure largely depends on the 
surgeon’s preference and experience, the gynecologist needs 
to consider numerous factors such as the patient’s general 
health status, degree and type of uterine prolapse, requirement 
for preservation or restoration of coital function, concomitant 
intrapelvic disease, and the patient’s desire for preservation of 
menstrual and reproductive function. A careful preoperative 
evaluation should be carried out in order to identify all 
concomitant defects associated with uterine prolapse, which 
should be repaired in order to avoid recurrence of prolapse 
in future. In patient with advanced degree of prolpase, 
additional procedures like sacrospinous ligament fi xation, 
sacral colpopexy or colpectomy with colpocleisis may be 
required to provide adequate support to the vaginal vault.

Preoperative Treatment
Before undertaking the surgical treatment for prolapse, the 
following steps need to be taken:
• Medical treatment for chronic cough or constipation must 

be administered.
• If decubitus ulceration is present over the prolapsed tissue, 

it fi rst needs to be treated by the application of glycerine 
acrifl avine pack or ring pessaries. Both these strategies 
help by repositioning the uterus to the normal anatomical 
position, thereby relieving the kinking of uterine blood 
vessels, cervical congestion and ulceration. The surgery 
must be undertaken only when the decubitus ulceration 
has regressed.

• Surgery must be undertaken only when the associated UTI 
and PID have been aggressively treated.

• Pre-operative estrogen therapy must be given, especially 
to the elderly postmenopausal patients in whom vaginal 
epithelium is thin and infl amed.

Table 22.5: Surgical options which can be used in cases of
prolapse

Vaginal hysterectomy, posterior culdoplasty, colporrhaphy.
Vaginal hysterectomy, closure of enterocele sac, total colpectomy, 
colporrhaphy, colpocleisis.
Combined vaginal colporrhaphy and abdominal hysterectomy.
Moschcowitz culdoplasty, sacral colpopexy and suprapubic 
urethrocolpopexy.
Manchester operation
Le fort colpocleisis and colporrhaphy
Vaginal repair and uterine suspension
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• Aseptic vaginal douches should be administered a day 
before surgery.

• Full dose of antibiotics (80 mg of gentamycin, 1 gram of 
ampicillin, and 500 mg of metronidazole) must be admin-
istered two hours before surgery to prevent postoperative 
pelvic infections.

Principles of Surgery for Pelvic Organ Prolapse
• At the time of clinical examination when the patient is 

made to bear down, the site of primary damage appears 
fi rst followed by the sites of secondary damage. The gyne-
cologist must take special note of this site of primary dam-
age. The primary site of damage should be identifi ed fi rst 
and over-repaired to reduce the chances of recurrence.

• The gynecologist must repair all relaxations even if they 
are minor in order to prevent recurrence in the future. The 
strength of the various support structures should be evalu-
ated. Even the relatively weak structures can be used, but 
they must not be used to provide dependable support at the 
time of reconstruction surgery.

• As far as possible, the surgeon must try to create a nor-
mal anatomy. Normal vaginal length should be maintained 
because a shortened vagina is likely to prolapse again.

• The vagina should be suspended in its normal posterior 
direction over the levator plate and rectum, pointing into 
the hollow of the sacrum, towards S3 & S4. The surgeon 
should avoid suspending the vaginal vault anteriorly to the 
abdominal wall.

• The cul-de-sac should be closed and rectocele repaired 
in all cases. A posterior colpoperineorrhaphy should be 
preferably performed in all cases where possible. Repair 
of the lower posterior vaginal wall provides some support 
to the anterior vaginal wall and also lengthens the vagina.

• When performed in properly selected patients, anterior 
colporrhaphy serves as an effective procedure for treating 
stress incontinence which may be commonly associated 
with anterior cystocele. An anterior cystocele involves 
defect in the support of the bladder neck, urethrovesi-
cal junction and proximal urethra. A posterior cystocele 
on the other hand occurs above interureteric ridge and 
involves the proximal (posterior) vaginal wall. A vaginal 
hysterectomy may not always be indicated in a patient in 
whom the primary aim is to repair a cystocele. In fact, 
a vaginal hysterectomy with anterior colporrhaphy may 
produce a variety of disorders of the bladder function 
including stress urinary incontinence, detrusor instability 
and other voiding diffi culties.

• Removal of uterus helps in facilitating the repair of an 
enterocele. The choice of surgery for repair of enterocele 

and massive eversion of vagina include perineorrhaphy. 
A hysterectomy with colporrhaphy and colopexy works 
for the patient with prolapse who wishes to preserve coi-
tal interest. Colpocleisis can be considered for patients 
in whom preservation of the sexual functioning is not 
important. When the uterosacral ligaments are long and 
strong, the addition of Mc Call or New Orleans type of 
culdoplasty will help to re-establish the vaginal length. 
The Mc Call’s culdoplasty involves attaching the utero-
sacral-cardinal ligament complex to the peritoneal sur-
face. The sutures are attached in such a way, so that when 
they are tied, the uterosacral-cardinal ligaments are drawn 
toward the midline. This helps in closing off the cul-de-
sac. Additionally, when the sutures are tied, the posterior 
vaginal apex is drawn up to a higher position, thereby sup-
porting the vaginal vault. The main disadvantage of this 
type of culdoplasty is a possible increased incidence of 
kinking or ligating the ureter, because it is so close to the 
uterosacral ligament.

DESCRIPTION OF VARIOUS 
SURGICAL PROCEDURES

Different types of available surgical options such as hyster-
ectomy, repair of anterior defects, repair of posterior defects, 
enterocele repair, Manchester repair and obliterative proce-
dures such as Le Fort colpocleisis would now be described.

Hysterectomy
Surgical removal of uterus or hysterectomy can be done 
via the vaginal route (vaginal hysterectomy) or through the 
abdomen (abdominal hysterectomy). Vaginal hysterectomy 
with pelvic fl oor repair is suitable for women over the age of 
40 years, those who have normal sized uterus and those who 
have completed their families and are no longer interested in 
retaining their child bearing and menstrual functions. A Kelly 
stitch may be necessary to relieve the patient of her stress 
incontinence, if this is present. Indications for hysterectomy 
in case of prolapse uterus are listed in table 22.6.

Table 22.6: Indications for hysterectomy in case of
prolapse uterus

Removal of a nonfunctioning organ in postmenopausal women
Uterine or cervical pathology (e.g., large fi broid uterus, endo-
metriosis, pelvic infl ammatory disease, endometrial hyperplasia, 
carcinoma)
Bulky uterus
Patient desires removal of the uterus
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Anterior Repair

Anterior colporrhaphy
Anterior colporrhaphy operation is one of the most com-
monly performed surgeries to repair a cystocele and cystoure-
throcele. This surgery is usually performed under general or 
regional anesthesia.

Principles of anterior colporrhaphy
Anterior colporrhaphy comprises the following steps: 
Excision of a portion of relaxed anterior vaginal wall; mobi-
lization of bladder; pushing the bladder upwards after cutting 
the vesicocervical ligament; and permanently supporting the 
bladder by tightening the pubocervical fascia.

Steps of surgery
• A speculum is inserted into the vagina to expose it dur-

ing the procedure. Traction is applied on the cervix using 
allies forceps in order to expose the anterior vaginal wall.

• An inverted T-shaped incision is made in the anterior vagi-
nal wall, starting with a transverse incision in the bladder 
sulcus.

• Through the midpoint of this tranverse incision, a vertical 
incision is given which extends up to the urethral opening.

• The vaginal walls are refl ected to either side to expose 
the bladder and vesicovaginal fascia. Bladder is pushed 
upwards and the vaginal skin is separated from the under-
lying fascia.

• The overlying vesicovaginal and pubocervical fascia is 
plicated with interrupted 0 catgut to correct the vaginal 
wall laxity and to close the hiatus through which the blad-
der herniates.

• Redundant portion of the vaginal mucosa is cut on either 
side.

• Cut margins of vagina are apposed together.
• In women suffering from stress incontinence, a Kelly 

suture to plicate the bladder neck helps to correct stress 
incontinence.

Disadvantage
Anterior Colporrhaphy is still today the most commonly per-
formed procedure to treat cystoceles, despite of the several 
disadvantages. Some of these are as follows:
• Failure rates in the range of 30% to 50%.
• It has poor cure rates.
• Requirement for a repeat procedure.
• The surgery can result in constriction of vagina.
• Constriction and/or shortening of vagina can result in 

dyspareunia. The surgery is not a true repair, it is just a 

Fig. 22.9A: Skin incision is given over the skin overlying the 
cystocele

Fig. 22.9B: Dissection of the underlying fascia until the midline 
defect in pubocervical fascia is visualized

compensatory procedure, associated with plication of the 
weakened tissue.

• Tightening of tissue under the bladder neck can result in 
voiding dysfunction.

The fi gures 22.9A to D illustrate the sequence of events in 
the repair of a midline defect cystocele. The patient has a 
cystocele due to weakness of the pubocervical fascia in the 
midline.
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Fig. 22.9C: The tissue under the bladder is plicated and pulled 
together in the midline, thus reducing the bulge. Following the 
reduction, excess vaginal skin is then cut off which can create a 
shortened or constricted vagina

Fig. 22.9D: Closure of the vaginal epithelium

Posterior Repair

Posterior colporrhaphy and colpoperineorrhaphy

While repairing the rectocele, most surgeons also perform 
a posterior colporrhaphy. This process involves nonspecifi c 
midline plication of the rectovaginal fascia after reducing 
the rectocele. The lax vaginal tissue over the rectocele is 
excised. The medial fi bers of the levator ani are then pulled 
together, approximated and sutured over the top of rectum. 
This helps in restoring the caliber of the hiatus urogenitalis, 

Fig. 22.10A: Rectocele identifi ed and skin incised: A bulge is 
apparent on the bottom (posterior) fl oor of the vagina. The dotted 
line represents the skin incision about to be performed in this 
posterior repair procedure

Fig. 22.10B: Identifi cation of the fascia break: The rectocele exists 
because of a break in the supportive layer known as the rectovaginal 
fascia. The defect is readily identifi ed and the rectal wall is found 
protruding through this break in the rectovaginal fascia

and strengthening the perineal body. An adequate amount of 
perineum is also created which helps in separating the hiatus 
urogenitalis from the anal canal.
 Though this surgery is quite effective in the treatment of 
the rectocele, these patients often suffer from dyspareunia 
following surgery. The surgical procedure for rectocele repair 
is shown in fi gures 22.10A to F.
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Fig. 22.10E: The rectovaginal fascia is reattached to the 
iliococcygeal muscles bilaterally with permanent sutures

Fig. 22.10F: Closure of the vaginal epithelium (skin) completes 
the operation

Fig. 22.10C: The rectovaginal fascia is reattached to the perineal 
body where the distal defect was located

Fig. 22.10D: The rectovaginal fascial defect has been repaired

Manchester Repair
Manchester repair is performed in those cases where removal 
of the uterus is not required.

Indications
Indications of Manchester operation are as described below:
• Child bearing function is not required.
• Malignancy of the endometrium has been ruled out by 

performing a D&C.
• Absence of urinary tract infection.

• Presence of a small cystocele with only fi rst or second 
degree prolapse.

• Absence of an enterocele.
• Symptoms of prolapse are largely due to cervical elongation.
• Patient requires preservation of the menstrual function.

Procedure
The procedure for Manchester repair (also called Fothergill 
operation) is described in fi gures 22.11A to E and it com-
prises of the following steps:
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Fig. 22.11A: The bladder is dissected from the cervix. A circular 
incision is given over the cervix. The base of cardinal ligment is 
exposed, clamped and cut

Fig. 22.11B: The cervix is amputed and posterior lip of cervix is 
covered with a fl ap of mucosa. The base of cardinal ligament is 
sutured over the anterior surface of cervix

Fig. 22.11C: Approximation of pubovesicocervical fascia in the 
midline

Fig. 22.11D: The fascial approximation has been completed and 
excessive vaginal mucosa has been excised

• Anterior colporrhaphy is fi rstly performed.
• The bladder is dissected from the cervix. A circular inci-

sion is given over the cervix.
• The attachment of Mackenrodt ligaments to the cervix on 

each side are exposed, clamped and cut.
• The vaginal incision is then extended posteriorly round 

the cervix.
• The cervix is amputed and posterior lip of cervix is cov-

ered with a fl ap of mucosa.

• The base of cardinal ligament is sutured over the anterior 
surface of cervix.

• The raw area of the amputated cervix is then covered.
• Colpoperineorrhaphy is ultimately performed to correct 

the posterior and perineal defects.

Shirodhkar’s Modifi cation of Manchester Repair
In Shirodhkar’s modifi cation of Manchester repair, fi rstly an 
anterior colporrhaphy is performed. The cardinal ligaments 
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Fig. 22.11E: Vaginal mucosa has been closed

are exposed and the pouch of Douglas is opened. The utero-
sacral ligaments are identifi ed and divided close to the cervix. 
The amputated uterosacral ligaments are then crossed and 
stitched in front of cervix. Since in this procedure, the cervix 
is not amputated, the complications related to childbirth can 
be largely avoided. A high closure of the peritoneum of the 
pouch of Douglas is carried out.

Uterine Suspension
Vault prolapse is a delayed complication of both abdominal 
and vaginal hysterectomy when the supporting structures, 
i.e. paravaginal fascia and levator ani muscles become weak 
and defi cient. It may also result from failure to identify and 
repair an enterocele during hysterectomy. Uterine suspension 
procedures involve putting the uterus back into its normal 
position. Various types of uterine suspensions can be 
performed either via the abdominal or vaginal route. This may 
be done by reattaching the pelvic ligaments to the lower part 
of the uterus to hold it in place (e.g. sacrospinous colpopexy). 
Another technique uses special materials which act like sling 
in order to support the uterus in its proper position (abdominal 
sacral colpopexy). Recent advances include performing these 
procedures laparoscopically, thereby considerably reducing 
postoperative pain and facilitating speedy recovery.

Abdominal sacral colpopexy
This procedure comprises of suspending the vault to the 
sacral promontory extraperitoneally using various grafts such 
as harvested fascia lata, abdominal fascia, dura mater, marlex, 
prolene, goretex, mersilene, or cadaveric fascia lata. Injury 
to the ureter, bladder, sigmoid colon and middle sacral artery 
should be avoided. Bleeding is the most serious complication 

of sacral colpopexy due to injury to the presacral venous 
plexus or the middle sacral artery while operating in the pre-
sacral space.
 The aim of surgery is to restore the normal pelvic anat-
omy as far as possible. At the end of the surgery, normal vagi-
nal length should be maintained with its axis directed towards 
S3-S4 vertebra. Abdominal sacral colpopexy has the highest 
cure rate for vault prolapse, probably because of the use of 
graft tissue with high strength and not relying on the patient’s 
own tissue which may not be strong enough to hold up the 
vaginal vault. As a result, sacral colposcopy can also be con-
sidered in patients who have had previous failed operations, 
older patients with poor tissue or patients with large defects 
or severe prolapse.

Transvaginal sacrospinous ligament fi xation
In this method, the vaginal apex is attached, using permanent 
sutures, to the sacrospinous ligament. The posterior vaginal 
wall is opened vertically, following which a window space is 
created between the vagina and the rectum towards the right 
sacrospinous ligament. Using Deschamps ligature carrier, a 
synthetic ligature is used for fi xing the vaginal vault to the 
sacrospinous ligament, 3–5 cm away from the ischial spine 
(fi gures 22.12A and B). The suture must be placed through 
the ligament, rather than around it. The two most serious 
complications from sacrospinous ligament fi xation are hem-
orrhage and nerve injury as a result of damage to the puden-
dal neurovascular bundle. Thus, the surgeon must try to avoid 
injuring the pudendal bundle and the inferior gluteal vessels 
as far as possible.

Obliterative Procedures
For patients who cannot undergo long surgical procedures 
and who are not contemplating sexual activity, obliterative 
procedures, such as the Le Fort colpocleisis or colpectomy 
and colpocleisis, are viable options.

Le Fort Colpocleisis
In the Le Fort colpocleisis, a patch of anterior and posterior 
vaginal mucosa is removed. The cut edge of the anterior vagi-
nal wall is sewn to its counterpart on the posterior side. As the 
approximation is continued on each side, the most dependent 
portion of the mass is progressively inverted. A tight perineor-
rhaphy is also performed to help support the inverted vagina 
and prevent recurrence of the prolapse. The main problem 
specific to these obliterative operations is that they limit 
coital function. Neither corrects an enterocele because they 
are both extraperitoneal procedures. Also, there is a 25% inci-
dence of postoperative urinary stress incontinence caused by 
induced fusion of the anterior and posterior vaginal walls and 
fl attening of the posterior urethrovesical angle. In addition, if 
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Fig. 22.12A: The sacrospinous ligament must be penetrated 3-5 
cm medial to the ischial spine at the point marked by “X”

Fig. 22.12B: The sacrospinous ligament has been penetrated by 
the blunt end of a long Deschamps ligature carrier at a point 3-5 
cm medial to the ischial spine, away from the pudental nerve and 
vessels and sciatic nerve

the uterus is retained, the patient can later bleed from many 
causes, including carcinoma.

Indications for Le Fort colpocleisis
Colpocleisis is an excellent operation for the treatment of 
uterine prolapse or complete vaginal vault prolapse for 
patients that are:
• Not sexually active
• Have no future plans for sexual activity
• Medically fragile
• Elderly patients who do not require preservation of their 

sexual functioning.

Procedure
The procedure involves excision of rectangular strips of 
mucosa from the upper portions of anterior and posterior 
vaginal walls. The exposed submucosal fascia is then closed 
together. In those frail elderly women who do not wish to be 
sexually active in the future, colpocleisis acts as a simple, safe 
and effective surgical procedure that reliably relieves these 
women of their symptoms without the potential hazards of 
vaginal suspension. The procedure is called a total colpoclei-
sis for patients who do not have a uterus and have complete 
vaginal vault prolapse and a Le Fort colpocleisis for those 
patients who still have a uterus. Total colpocleisis proce-
dure is often coupled with a tension free vaginal tape (TVT) 
sling procedure for urinary incontinence. The colpocleisis 
procedure is done through the vagina and essentially closes 
the vagina on the inside. The patient can no longer engage 
in sexual intercourse due to the closing up of the vagina. 
The completed procedure usually leaves the patients with a 
much shortened vagina. As a result, the patient becomes inca-
pable of engaging in sexual intercourse. Colpocleisis is an 
extremely effective operation which has the advantages listed 
in table 22.7. The surgical technique of colpocleisis is shown 
in fi gures 22.13A to E. The procedure is associated with dis-
advantages such as loss of sexual activity and development of 

Table 22.7: Advantages of colpocleisis

Closes the vagina together
Inhibits the patient from future sexual intercourse
90% to 95% cure rate
Can be performed using local anesthesia, epidural, or spinal
No requirement for general anesthesia
A quick procedure which takes only 45 minutes to perform
Minimal pain or complications
Can be coupled with TVT sling (incontinence) operation

Fig. 22.13A: Incision over the mucosa of anterior vaginal wall
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Fig. 22.13B: Incision and removal of skin: Mucosa is removed from 
the prolapse to expose the anterior fascia (pubocervical fascia) and 
posterior fascia (rectovaginal fascia)

Fig. 22.13C: Suturing: The mucosa has been removed and the 
underlying strong tissue (pubocervical and rectovaginal fascia) are 
identifi ed. The tissue is sewn together in a circular fashion (like the 
drawstrings on a purse)

Fig. 22.13D: Reducing the prolapse: The most protruding portion 
of the vagina is inverted (pushed in upon itself) and the last suture 
placed is tied. The suture holds the rest of the vagina from coming 
back out or prolapsing

stress or urge incontinence. Le Fort’s procedure should only 
be used when there is a good reason not to perform any of 
the usual procedures for prolapse. This operation is recom-
mended only to the patients who are no longer sexually active 
nor have plans for future sexual intercourse. The procedure 
should never be done before the woman and her partner fully 
understand that the procedure would result in termination of 
intravaginal sexual intercourse.

 Complications
Uterine prolapse if not corrected, can interfere with bowel, 
bladder and sexual functions and result in the development of 
the following complications:
• Ulceration
• Infection/urosepsis (including due to pessary use)
• Urinary incontinence

Fig. 22.13E: Final closure of vaginal mucosa. After multiple circular 
sutures are placed and the prolapse is progressively reduced, the 
prolapse is completely reduced back into the patient’s vagina and 
pelvis. The skin edges from the original incision are then closed 
using sutures
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• Constipation
• Fistula
• Postrenal failure
• Decubitus ulceration.

 Important Questions and Answers
Q.1. What would be the next step of the management in the 
above mentioned case study?

Ans. In the above mentioned case study, the prolapse sig-
nifi cantly interfered with the patient’s day to day function-
ing and prevented her from standing for prolonged periods. 
Therefore, it needs to be treated. Since the patient was above 
40 and did not want to preserve her uterus, a transvaginal 
hysterectomy was planned. The anesthetists promptly gave 
their clearance since the patient did not have any history of 
previous medical disorders. No other hazards to contraindi-
cate surgery could be identifi ed. In order to prevent the recur-
rence of prolapse, the surgical treatment for various types of 
defects must be performed together at the time of surgery. 
It is very important that the physician carefully inspects the 
vagina for other prolapses. At the time of hysterectomy in this 
patient, the following repairs were planned: Anterior colpor-
rhaphy, posterior colporrhaphy and a Mc Call’s culdoplasty. 
Mc Call’s culdoplasty was performed in this patient in order 
to obliterate the cul-de-sac and to prevent the future develop-
ment of both vaginal vault prolapse and enterocele.

Q.2. What essential precaution should be taken in this 
patient?

Ans. Preventing vaginal vault prolapse by supporting the 
vaginal cuff is an essential part of hysterectomy. Closure of 
cul-de-sac at the time of vaginal hysterectomy helps prevent 
future development of enterocele as well as vaginal vault 
prolapse.

Q.3. What are the methods for preventing vaginal prolapse 
at the time of hysterectomy?

Ans. Various methods for preventing vaginal prolapse at the 
time of hysterectomy are as follows:

Culdoplasty (obliteration of cul-de-sac)
• Mc Call culdoplasty (has been described previously in the 

text)
• Moschcowitz culdoplasty (has been described previously 

in the text)
• Halban cul-de-sac closure (fi gure 22.14): While both the 

Mc Call culdoplasty and Moschowitz culdoplasty are per-
formed via the vaginal route, Halban culdoplasty is per-
formed via the abdominal route.

Suspension of vagina
Vaginal procedure:
• Transvaginal sacrospinous colpopexy
Abdominal procedure:
• Abdominal sacrocolpopexy
Q.4. Had uterovaginal prolapse been also present in the 
patient, what extra precaution at the time of surgery would 
have been required?
Ans. If uterovaginal prolapse had also been present, it is a 
good idea to also shorten the cardinal-uterosacral ligament 
complex at the time of Mc Call’s culdoplasty. This would 
help in eliminating any laxity that is present.
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 Case Study
A 25-year-old nulliparous patient presented with complains 
of chronic pelvic pain since last two years. The pain is 
mainly present in the lower back and abdomen and typically 
exacerbates at the time of menstrual periods. During this 
time, the pain becomes severe enough to interfere with the 
quality of life. The patient gives history of experiencing mild 
to-moderate pain at the time of sexual intercourse. The patient 
also gives history of experiencing primary infertility. On 
bimanual pelvic examination, localized areas of tenderness 
were felt in the pelvic region. However, no nodularity or 
thickness of uterosacral ligaments, cul-de-sac or rectovaginal 
septum was felt.

 Introduction
The International Association for the study of pain has 
defi ned pain as an unpleasant sensory and emotional experi-
ence associated with actual or potential damage to the tissues.
This implies that pain is associated with both a sensory and 
an emotional component. American College of Obstetrics and 
Gynecology has defi ned chronic pelvic pain (CPP) as cyclic 
or non-cyclic pain, emanating from the pelvic area, which has 
been present for six months or more. The pain often localizes 
to the pelvis, infraumbilical part of anterior abdominal wall, 
lumbosacral area of the back or buttocks and often leads to 
functional disability. It may also be present in the perineal 
region and produce discomfort in the anus, rectum, coccyx 
and sacrum. It is often associated with symptoms such as pre-
menstrual pain, dysmenorrhea, dyspareunia, exercise related 
pain, or cramping, with or without menstrual exacerbation 
of suffi cient severity to cause functional disability or require 
medical care. The pain may be a steady or it may come and 
go. It can feel like a dull ache, or it can be sharp and may be 
generalized or localized. The pain may be mild, or it may be 
severe enough to negatively affect health related quality of 
life.
 CPP is not a disease, but a symptom, which rarely refl ects 
a single pathologic process. Different neurophysiological 

Pelvic Pain23
mechanisms may be involved in the pathophysiology of CPP. 
Patient’s history is crucial and is generally of utmost impor-
tance for reaching a correct diagnosis. Chronic pelvic pain is 
common in women in the reproductive and older age groups 
and causes disability and distress. In many cases no obvious 
cause for the pain can be found even after conducting numer-
ous investigations including laparoscopy. Since the patho-
physiology of chronic pelvic pain is not well understood, 
its treatment is often unsatisfactory and limited to symptom 
relief.

Identifying the Cause of Pelvic Pain
The most important question for the patient and the clini-
cian is to identify the cause of pain. In general the three most 
common sources of pain include:

Pain of somatic origin
This type of pain arises from skin, muscles and bone tissue 
and is commonly described by the patients as throbbing, stab-
bing or burning type of pain.

Visceral origin
This type of pain arises from internal organs and tends to be 
diffuse and more generalized.

Neuropathic origin
The pain of neuropathic origin arises from damaged nerve 
fi bers and may be described as numbness, pins and needles 
and may produce electric current like sensations.
 The main contributing factors in women with CPP are 
identifi ed by history and physical examination in most cases. 
Many disorders of the reproductive tract, urological organs, 
gastrointestinal, musculoskeletal and psychoneurological sys-
tems may be associated with CPP. The various gynecological 
and non-gynecological causes for CPP have been enumerated 
in table 23.1 and are described in the section of differential 
diagnosis of this chapter.
 Since CPP can be caused due to numerous pathologies 
and pathology in one organ can commonly lead to dysfunc-
tion in the other, women with chronic pelvic pain may have 
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Table 23.1: Causes of chronic pelvic pain

Gynecological causes Gastrointestinal causes

Endometriosis, chocolate cyst of ovary Irritable bowel syndrome
Ovarian adhesions, polycystic ovarian disease Chronic intermittent bowel obstruction
Chronic pelvic infl ammatory disease, pelvic and tubal adhesions Diverticulitis, colitis, appendicitis
Pelvic tuberculosis Carcinoma rectum
Uterine fi broids and adenomyosis
Benign or malignant ovarian tumors

Renal causes Musculoskeletal disease

Ureteric or bladder stones Abdominal wall myofasical pain
Urinary tract infection, interstitial cystitis, radiation cystitis Degenerative joint disease including muscle strains and pain
Bladder malignancy Disc herniation, rupture or spondylosis

Psychiatric/neurological cause Miscellaneous causes

Abdominal epilepsy, abdominal migraines Familial Mediterranean fever
Depression, sleep disturbances, somatization Herpes zoster
Nerve entrapment, neurologic dysfunction Porphyria

more than one cause for pain and other overlapping symp-
toms. Thus a comprehensive evaluation of multiple organ 
systems and psychological state is essential for complete 
treatment. Most important causes for CPP include endome-
triosis, symptomatic leiomyomas, interstitial cystitis and irri-
table bowel syndrome. Diagnosis and treatment of pain in 
relation to endometriosis would be discussed in this chapter. 
Evaluation and management of pain secondary to that of leio-
myomas has been discussed in chapter 18. The most common 
symptoms related to endometriosis are dysmenorrhea, dys-
pareunia and low back pain which worsens during menses.
 Endometriosis is one of the most common causes of 
chronic pelvic pain in women belonging to the reproduc-
tive age groups and may be associated with infertility in 
nearly 30% to 40% cases. Endometriosis is characterized 

by occurrence of endometrial stroma and glands outside 
the uterus in the pelvic cavity, including all the reproduc-
tive organs as well as on the bladder, bowel, intestines, 
colon, appendix and rectum (fi gure 23.1). In normal women, 
endometrial glands and stroma are largely limited to the 
uterus. Other common sites for endometriotic lesions include 
uterine scars, uterosacral ligaments and pelvic side walls. The 
ectopic endometrial tissue, both the glands and the stroma, 
are capable of responding to cyclical hormonal stimulation 
and has the tendency to invade the normal surrounding tis-
sues. Endometriosis is a disease, which is largely encountered 
in the women belonging to the reproductive age group. The 
pathogenesis of endometriosis is yet not clear. Retrograde 
menstrual fl ux is considered as an essential element in the 
pathogenesis of endometriosis. However, it is yet not clear 

Fig. 23.1: Common sites of endometriotic lesions
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why endometriosis develops only in a limited number of 
women, despite the fact that retrograde menstruation is seen 
in almost all women. Endometriosis is an estrogen depend-
ant disease, characterized by the regression of lesions follow-
ing treatment with drugs that block estradiol synthesis. The 
patients with endometriosis typically present with menstru-
ally related pain, often in association with menorrhagia and 
deep dyspareunia.

 History
Taking proper history and conducting appropriate physical 
examination in a woman can help in narrowing the differen-
tial diagnosis and guide further tests and investigations. The 
most important part of history is taking a detailed history 
regarding pain. The following characteristics related to pain 
need to be enquired:
• The exact area of pain localization: The pain may be local-

ized to the pelvis, lower back, perineal region or the lower 
abdomen.

• The severity and duration of pain: The clinician needs 
to assess whether the pain is acute or chronic in nature 
and whether it is mild or severe in intensity. A signifi cant 
number of women with endometriosis remain asympto-
matic. The clinician must remember that the degree of 
visible endometriosis may have no correlation with the 
degree of pain or other symptoms. However, the pain may 
correlate with the depth of tissue infi ltration caused by the 
endometriotic lesion. Though the endometriotic lesions 
commonly cause chronic pelvic pain, at times, there may 
be acute exacerbations of pelvic pain caused by chemical 
peritonitis due to leakage of old blood from an endometri-
otic cyst.

• The aggravating or relieving factors for pain must be 
enquired.

• Timing during the day when the pain occurs or increases 
in intensity.

• Correlation of pain with menstrual cycles: CCP due to 
endometriosis is commonly associated with dysmenor-
rhea and low back pain that worsens during menses. The 
diagnosis of endometriosis should be considered espe-
cially if a patient develops dysmenorrhea after years of 
pain-free menstrual cycles. Secondary dysmenorrhea has 
been observed to occur twice as commonly in women 
with endometriosis in comparison to controls. Pain due to 
endometriosis typically commences prior to menses.

• The patient needs to be asked if the pain follows any 
cyclic pattern and whether it remains same all the time or 
varies at different times of the day. Cyclic pain is the pain 
that accompanies bleeding at the time of menstruation. 

Cyclical pain associated with hormonal changes taking 
place during the menstrual cycle is likely to result from 
endometriosis or adenomyosis, while a nonhormonal pat-
tern of pain may be more indicative of a musculoskeletal 
pathology or other conditions such as adhesions, IBS, or 
interstitial cystitis. However, the clinician should be care-
ful before reaching any conclusion because pain caused by 
IBS and interstitial cystitis may sometimes also fl uctuate 
based on hormone levels.

• The affect the pain has on the patient’s quality of life needs 
to be assessed.

• Relation of pain to bowel movements or urination needs to 
be asked.

• The clinician needs to take history regarding any correla-
tion between the symptoms of pain and the sexual inter-
course. Relation of pain with deep penetration during 
intercourse or dyspareunia needs to be asked. Deep dys-
pareunia may result due to scarring of the uterosacral liga-
ments, nodularity of the rectovaginal septum, obliteration 
of cul-de-sac and/or uterine retroversion. All these rea-
sons are also responsible for producing lower backache. 
These symptoms may get exaggerated during menses. A 
woman presenting with a combination of dysmenorrhea, 
CPP and dyspareunia is most likely to be suffering from 
endometriosis.

Other questions which need to be asked at the time of taking 
history include:
• The patient’s age
• Any previous history of STD or PID
• Symptoms indicative of malignancy such as unexplained 

weight loss, hematochezia, perimenopausal irregular 
bleeding, postmenopausal vaginal bleeding, or postcoi-
tal bleeding, should prompt an investigation to rule out 
malignancy.

Obstetric History
Injury to the ilioinguinal nerve or hypogastric nerves during 
Pfannenstiel incision for cesarean section delivery may be the 
cause of lower abdominal pain. In a nulliparous woman with 
infertility, pain may be due to endometriosis, pelvic adhe-
sions or PID. History of using oral contraceptive pills or any 
other methods of birth control need to be asked.

Surgical History
Prior history of abdominal surgery increases the woman’s 
risk for developing pelvic adhesions, especially if infection, 
bleeding or large areas of denuded peritoneal surfaces 
were involved. Certain disorders may persist and therefore 
information regarding prior surgeries for endometriosis, 
adhesive surgery or malignancy must be sought.
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Psychosocial History
It is important to investigate all contributing factors related 
to the pain including psychological, social and environmental 
causes.

Previous Treatment History
The patient needs to be asked if she has ever undergone an 
assessment or treatment for pain in the past. The patient needs 
to be asked if she has been taking any medicines. She also 
needs to be asked if she has ever suffered from psychiatric 
disorders like depression or anxiety.

 General Physical Examination
Initial examination begins with the assessment of the wom-
an’s general appearance including the woman’s facial expres-
sion, pallor, degree of agitation and vital signs. Altered vital 
signs such as elevated temperature, hypotension and tachy-
cardia could be indicative of presence of underlying intraab-
dominal pathology. Constant low grade fever is commonly 
present in infl ammatory conditions such as diverticulitis and 
appendicitis. Higher temperature may be associated with 
conditions such as advanced stages of PID, pyelonephritis or 
advanced peritonitis.
 Evaluation of the patient’s pulse and blood pressure may 
help in assessment of hypovolemia. Reduced blood pres-
sure (hypotension) and tachycardia may indicate the under-
lying hypovolemia. If hypovolemia is present, an intrave-
nous access must be established prior to completion of the 
examination.

Evaluation of the patient’s posture
Evaluation of the patient’s posture may point towards under-
lying musculoskeletal pathology. Patient’s posture should be 
evaluated in three directions: Anterior, posterior and lateral. 
The back must be examined posteriorly for presence of struc-
tural deformities such as scoliosis, kyphosis, lordiosis etc and 
symmetry of the shoulders, gluteal folds and knee creases. 
Asymmetry may be indicative of underlying musculoskel-
etal disease. The clinician must also evaluate the mobility of 
spine by asking the patient to bend in forward and sideways 
direction at the waist. Limitation in forward fl exion may be 
indicative of underlying orthopedic or musculoskeletal dis-
ease. The clinician can assess the abnormal tilting of the 
pelvic bones by simultaneously placing the medial side of 
his/her open palm on each side of patient’s pelvis between the 
anterior superior iliac spine and posterior superior iliac spine. 
In normal individuals, the anterior superior iliac spine lies 
about 1 cm below the level of posterior superior iliac spine. 
Distances greater than this may be suggestive of abnormal tilt 

and could be associated with osteoarthritis and other ortho-
pedic problems.

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION

Both abdominal and pelvic examinations must proceed 
slowly and gently because both the abdominal and pelvic 
components of the examination may be painful. The abdomi-
nal examination can help identify areas of tenderness and 
the presence of masses or other anatomical fi ndings which 
may help in reaching the accurate diagnosis. The method of 
performing abdominal examination has been described in 
details in chapter 16. The abdomen must be inspected for the 
presence of previous surgical scar marks. Presence of previ-
ous surgical scars increases the possibility of post-operative 
adhesions, which could be an important cause of pelvic 
pain. Anterior abdominal wall must also be inspected for the 
signs of hernia. Hernias involving the anterior abdominal 
wall or pelvic fl oor may be associated with CPP. Palpation 
of the abdomen must systematically explore each abdomi-
nal quadrant and begin away from the area of indicated pain. 
Superfi cial palpation of the anterior abdominal wall by the 
clinician may reveal sites of tenderness or knotty muscles 
which may refl ect nerve entrapment or myofascial pain syn-
dromes. Deep palpation of the lower abdomen may identify 
pathology originating from the pelvic viscera. Palpation of 
the outer pelvis, back and abdomen may reveal trigger points 
that may indicate a myofascial component to the pain.
 Following inspection and palpation, auscultation must be 
done. Presence of high-pitched bowel sounds are characteris-
tic of bowel obstruction.
 However, a lack of findings during the abdominal 
or pelvic examination does not rule out intra-abdominal 
pathology because many patients with a normal abdominal 
and pelvic examination may subsequently show pathologic 
fi ndings on laparoscopic examination. Carnett’s sign can be 
performed to distinguish whether the pain is due to an intra-
abdominal pathology or pathology in the anterior abdominal 
wall.

Carnett’s Sign for Patients with Pelvic Pain 
(Figure 23.2)
The test is performed with the patient lying supine on the 
table. While the clinician places a fi nger on the painful, tender 
area of the patient’s abdomen, the patient is instructed to raise 
her head and shoulders while tensing the anterior abdominal 
wall muscles. A positive test occurs when the pain increases 
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during this maneuver and is typical of anterior abdominal 
wall pathology and indicates myofascial cause of the pain. On 
the other hand, tenderness originating from inside the abdom-
inal cavity usually decreases with this maneuver. In addition, 
Valsalva maneuver during head and shoulder elevation may 
display diastasis of the rectus abdominis muscle or hernias. 
Diastasis recti can be differentiated from the case of ven-
tral hernias. With diastasis, the borders of rectus abdominis 
muscle can be palpated bilaterally along the entire length of 
the protrusion.

PELVIC EXAMINATION

Detailed description of the method for conducting the pelvic 
examination has been described in chapter 16. The pelvic 
examination should commence with inspection of the exter-
nal genitalia.

Per Speculum Examination
• Vagina and vulva must be inspected for presence of gener-

alized changes and any local lesions. Findings of purulent 
vaginal discharge or cervicitis may be indicative of PID.

• Presence of bluish-black puckered spots, which are tender 
to touch may be noted on per speculum examination. This 
feature of endometriosis is pathognomonic of endome-
triosis. Bleeding through the vagina could be due to preg-
nancy related complications, benign or malignant repro-
ductive tract neoplasia or acute vaginal trauma. Cervical 
motion tenderness is commonly associated with perito-
neal irritation and may be seen with PID, appendicitis and 
diverticulitis.

Bimanual Pelvic Examination
Tenderness upon pelvic examination is best detected at the 
time of menses when the endometrial implants are likely to 
be largest and most tender. Since the pelvic examination must 

be performed slowly and gently, it should begin with a single-
digit of one-hand. A moistened cotton swab should be used 
to elicit point tenderness in the vulva and vagina. Following 
the single-digit examination, a bimanual examination should 
be performed. During the pelvic examination, it is important 
to determine whether any manipulations reproduce the pain 
especially upon the palpation of the uterus or rectum. The 
bimanual examination may reveal the following fi ndings:
• Nodularity and thickening of the uterosacral ligaments 

and the cul-de-sac may be present in cases of moderate 
to severe endometriosis. Women with minimal or mild 
endometriosis may have focal tenderness of the uterosac-
ral ligaments or cul-de-sac without palpable nodules.

• Pain with deep palpation of the vaginal fornices may be 
observed with endometritis and cervical motion tender-
ness may be noted with PID.

• The uterus may be fi xed in retroversion, owing to adhe-
sions. Besides endometriosis, immobility of the uterus 
could be related to pelvic infl ammatory disease, malig-
nancy or adhesive disease from prior surgeries. Evaluation 
of adnexa may reveal masses or tenderness.

• A bluish nodule may be seen in the vagina due to infi ltra-
tion from the posterior vaginal wall.

• Myofascial tenderness involving the puborectalis and 
coccygeus muscles may be noted by fi rmly sweeping the 
index fi nger across these muscles.

• Tenderness of urethra and bladder are potential indicators 
of urethral diverticulum or interstitial cystitis respectively. 
The patient should be checked for point tenderness along 
the bladder or other musculoskeletal structures.

• The size of the uterus must be assessed on pelvic exami-
nation. While an irregularly enlarged uterus is indicative 
of leiomyomas, a regularly enlarged uterus with softening 
could indicate adenomyosis or pregnancy.

• Adnexal tenderness with or without enlargement may 
indicate ovarian endometriosis. On the other hand, fail-
ure to reproduce localized tenderness during the pelvic 
examination may point toward a nongynecologic disorder. 
A tender adnexal mass may be suggestive of ectopic preg-
nancy, tuboovarian abscess, or ovarian cyst with torsion, 
hemorrhage or rupture.

 Finally a rectovaginal examination must be performed. 
This should include the palpation of rectovaginal septum. 
A rectal examination may show rectal or posterior uterine 
masses, presence of nodules in the uterosacral ligaments, 
cul-de-sac or rectovaginal septum and/or pelvic fl oor point 
tenderness. Nodularity of the rectovaginal septum could also 
be due to neoplasia. Palpation of hard stools or hemorrhoids 
on rectovaginal examination may indicate gastrointestinal 
disorders.

Fig. 23.2: Performing Carnett’s sign for patients with pelvic pain
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Table 23.2: Signifi cance of selected fi ndings on history, physical examination, and diagnostic investigations

Finding Possible signifi cance

History
Hematochezia Gastrointestinal malignancy/bleeding
History of pelvic surgery, pelvic infections, or use of Adhesions
intrauterine device
Nonhormonal pain fl uctuation Adhesions, interstitial cystitis, irritable bowel syndrome,
 musculoskeletal causes
Pain fl uctuates with menstrual cycle Adenomyosis or endometriosis
Perimenopausal or postmenopausal irregular Endometrial cancer
vaginal bleeding
Postcoital bleeding Cervical cancer or cervicitis (e.g., chlamydia or gonorrhea)
Unexplained weight loss Systemic illness or malignancy

Physical examination
Lack of uterus mobility on bimanual examination Endometriosis, pelvic adhesions
Nodularity or masses on abdominal, bimanual Adenomyosis, endometriosis, hernias, malignancy, tumors
pelvic and/or rectal examination
Pain on palpation of outer back and outer pelvis Abdominal/pelvic wall source of pain, trigger points
Point tenderness of vagina, vulva, or bladder Adhesions, endometriosis, nerve entrapment, trigger points,
 vulvar vestibulitis
Positive Carnett’s sign Myofascial or abdominal wall cause of pain

Diagnostic studies
Abnormal urine analysis or urine culture Bladder malignancy, infection
Elevated leukocyte count, increased level of C-reactive protein Infection, systemic illness, or malignancy (elevated/decreased
 white blood cell count or anemia)
Elevated erythrocyte sedimentation rate Infection, malignancy, systemic illness
Positive culture tests for gonorrhea or chlamydia  Pelvic infl ammatory disease
Transvaginal ultrasound abnormalities  Adenomyosis, endometriosis/endometriomas, malignancy

 Differential Diagnosis

The etiology of chronic pelvic pain in women is poorly 
understood. Although a specifi c diagnosis is not found in 
the majority of cases, the four most commonly diagnosed 
pathologies include endometriosis, adhesions, irritable bowel 
syndrome and interstitial cystitis. The various causes for CPP 
are listed in table 23.1. Various points in the history, clinical 
examination and results of laboratory investigations can point 
towards the specifi c cause of pelvic pain (table 23.2).

 Management
The discovery of exact pelvic pathology or cause of pain 
helps the clinician in instituting the therapy appropriate to the 
etiology. The management plan for a patient suffering from 
CPP is described in fl ow chart 23.1. The treatment needs to 
be individualized and must be decided after taking various 
parameters into consideration. Some of these include patient’s 
age, requirement for preserving future reproductive function, 

main presenting complain for which the patient sought 
treatment (for e.g., pain or infertility), severity of symptoms, 
extent of disease and patient’s attitude toward her problem.
 Warning signs of malignancy include unexplained weight 
loss, hematochezia, perimenopausal, postmenopausal or post-
coital bleeding.

 Investigations
Since CPP can be caused due to numerous pathologies and 
pathology in one organ can commonly lead to dysfunc-
tion in the other, women with chronic pain may have more 
than one cause of pain and overlapping symptoms. Thus, a 
comprehensive evaluation of multiple organ symptoms and 
psychological state is essential for complete treatment. The 
main issue in evaluating patient with chronic pelvic pain is 
distinguishing between gynecologic and nongynecologic 
causes of the pain. This would enable the gynecologist to 
institute the most appropriate course of further investigations 
and management. A defi nite diagnosis and the cause of the 
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Flow chart 23.1: Algorithm for the management of chronic pelvic pain in women

pain cannot always be elicited clinically. If the gynecologi-
cal cause of pain cannot be established with surety, the gyne-
cologist can make use of the hormonal suppression test to 
distinguish between the gynecological and nongynecological 
causes of pain. The hormonal suppression test is a functional 

study that provides a practical means of making this distinc-
tion and uses progestogens to create a hypoestrogenic envi-
ronment. If the pain emanates from a gynecologic source or 
is exacerbated by normal menstrual physiology, the symp-
toms should improve signifi cantly with hormone suppression. 
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Negative investigations at least assure the woman that no seri-
ous condition prevails and also help in eliminating the cancer 
phobia. Other investigations which may facilitate diagnosis 
are described below:

Urine β hCG Levels
Determination of urine β hCG levels is important to rule out 
pregnancy related complications.

Complete Blood Count
Elevated leukocyte count points towards infection, whereas 
reduced hemoglobin level suggests anemia, which could be 
the result of chronic or acute blood loss.

Urine Analysis/Urine Culture
Urine analysis helps in excluding out the presence of possible 
urolithiasis, cystitis and urinary tract infection.

Cervical Cultures
Vaginal swabs may help in detecting infection such as gonor-
rhea and Chlamydia.

Serum Cancer Antigen 125 Test (CA 125)
CA 125 levels may be increased to values greater than 35 IU/
ml in nearly 80% cases of endometriosis. Serial measure-
ment of CA antigen 125 have a low sensitivity in detecting 
endometriosis, but the progressively decreasing serum CA 
125 level is a useful prognostic indicator of treatment out-
come. However, normal posttreatment values do not mean 
that endometriosis is absent. Increased CA 125 levels may 
be associated with numerous conditions such as tuberculosis, 
PID, malignant epithelial ovarian tumors, chronic liver dis-
ease, etc.

Imaging Studies
Ultrasound examination (both transabdominal and transvagi-
nal) is the most commonly used investigation which may help 
in revealing the pelvic pathology responsible for producing 
pain. Imaging investigations such as CT and MRI may be 
helpful in some cases. Though these diagnostic modalities 
help in identifying the individual lesions, these modalities are 
not helpful in assessing the extent of endometriosis. Doppler 
ultrasound may be used for diagnosis of pelvic congestion.

Ultrasound imaging
Ultrasound examination forms the diagnostic modality of 
choice in most cases of CPP due to gynecological causes. 
Transvaginal sonography is a useful method for identifying 
the classic chocolate cyst of the ovary and typically shows 
a cyst containing low-level homogenous internal echoes 

consistent with old blood. The cyst wall may be thickened 
and irregular. There may be multiple cysts in different phases 
of evolution.

CT/MRI examination
In cases, where sonographic fi ndings are equivocal or nondi-
agnostic, CT examination must be widely used to reach the 
correct diagnosis. MRI is too costly imaging modality and 
therefore cannot be recommended as an investigation for 
routine use. However, MRI examination may be helpful in 
detecting rectovaginal endometriosis and cul-de-sac oblitera-
tion in more than 90% of cases where ultrasound examination 
proved to be nonconclusive.

Endoscopy
Endoscopic investigations such as cystoscopy, laparoscopy, 
sigmoidoscopy and colonoscopy may also be employed 
depending upon the symptoms of each individual patient. 
In patients with CPP and urinary symptoms, cystoscopy is 
typically advised. If gastrointestinal symptoms are dominant, 
fl exible sigmoidoscopy or colonoscopy may be warranted. 
For many women with a likely gynecological cause for their 
chronic pelvic pain, laparoscopy may be performed.

Diagnostic laparoscopy
Diagnostic laparoscopy remains the gold standard for diag-
nosis of pelvic pathology. Laparoscopy detects small nod-
ules of endometriosis which may remain undetected clini-
cally. Laparoscopy can also detect pelvic adhesions and small 
infl ammatory pelvic masses. Therapeutic treatment such as 
adhesiolysis and cauterization of endometriotic lesions can be 
applied in the same sitting.

Radiological Investigations to Rule Out the 
Presence of Non-gynecological Causes of CPP
Radiological studies may be required in case of non-gyneco-
logical causes of CPP. These investigations must be ordered 
in accordance with the patient’s history and examination.
 Some such investigations include barium studies (espe-
cially if gastrointestinal pathology is suspected), radiog-
raphy of joints (if musculoskeletal pathology is suspected) 
and intravenous pyelography (in case of renal pathology). 
In patients with bowel symptoms, barium enema may indi-
cate internal or external obstructive lesions, malignancy and 
diverticular disease or irritable bowel disease.

 Treatment/Gynecological Management
In many women with CPP, treatment begins with identi-
fi cation of a source of pain and treatment is dictated by the 



Section 6  Uterine, Ovarian and Tubal Pathology

458

23

diagnosis. However, in other cases pathology may be identi-
fi ed and treatment is directed towards dominant symptoms. 
Treatment should be directed at the underlying cause of the 
pelvic pain. The patient should be given a menstrual calendar 
to document the correlation of pain with the menstrual cycle. 
She should be advised to return after 2 months to review her 
symptoms and the calendar. Such record of pain also guides 
the gynecologist regarding the severity of pain and to decide 
whether the pain is suffi ciently severe and truly disrupts the 
patient’s quality of life to justify proceeding with more inva-
sive diagnostic modalities or surgery.
 If a nongynecological cause of pelvic pain is suspected, 
the patient should be instructed to follow a course of proper 
bowel hygiene for at least two months. If her symptoms 
get alleviated, she should continue this program for 6 more 
months. However, if the menstrual calendar suggests a 
gynecologic etiology (e.g., endometriosis) for pelvic pain, 
exploratory laparoscopy can be considered. At the time of 
laparoscopy, the following procedures can be undertaken: 
Destruction of endometrial implants, uterosacral transection, 
lysis of adhesions and evacuation of endometriomas. These 
simple laparoscopic procedures may help in relieving symp-
toms in the majority of appropriately selected patients.
 Treatment for endometriosis may be expectant, or either 
medical or surgical. Each modality of treatment is associated 
with its own specifi c advantages and disadvantages which 
are described in table 23.3. Perhaps the strongest reason for 
beginning with surgical treatment is the apparently lower 
recurrence rate compared with medical treatment. One of the 
main criteria which help the gynecologist decide the next step 
in management is the patient’s main presenting complain, i.e. 
whether the patient’s main complaint is infertility or pelvic 
pain. The likelihood of subsequent conception can be signifi -
cantly increased by undertaking surgery in infertile patients. 

Since medical treatment has not been shown to help these 
patients conceive, surgical treatment is usually preferred in 
patients desiring fertility. Furthermore, pregnancy is con-
traindicated in patients receiving medical treatment and is 
in fact unlikely, because the drugs that are used may inter-
fere with ovulation and endometrial implantation. However, 
some authorities do believe that endometriosis should be sup-
pressed prophylactically by using continuous medical ther-
apy such as combined oral contraceptives, GnRH analogs, 
medroxyprogesterone, or danazol in order to cause regres-
sion of asymptomatic disease and enhance subsequent fertil-
ity. On the other hand, both medical and surgical approaches 
have been used successfully for reducing the pain associated 
with endometriosis. Algorithm for treatment of patients with 
endometriosis is described in fl ow chart 23.2.

Staging of Endometriosis
Before initiating treatment for endometriosis, it is important 
to classify the disease as minimal, mild, moderate or severe 
(table 23.4). The American Fertility Society’s revised stag-
ing for endometriosis is currently the most widely used stag-
ing system. In this scoring system, point scores are assigned 
based on the number of lesions, their bilaterality, size of the 
lesions, depth of endometrial implants, presence and extent of 
adnexal adhesions and degree of obliteration of the pouch of 
Douglas (table 23.5). It however, does not take into account 
the complaints like infertility or pelvic pain. This classifi ca-
tion is a fairly accurate method of recording laparoscopic 
fi ndings and can help standardize the patient’s fi ndings and 
document the patient’s baseline condition and subsequent 
progress. Staging is based on location, diameter and depth of 
lesions and density of adhesions. Stages range from minimal 
to severe disease. Despite this standardization, the correlation 
between stage and extent of disease remains controversial.

Treatment for Mild-to-Moderate Cases
For patients with mild disease, hormonal treatment (e.g., 
GnRH analogs, danazol and medroxyprogesterone) has been 
shown to be effective in reducing pain, but has no impact on 
fertility. However, for severe endometriosis, the effi cacy of 
hormonal treatment has not yet been established. Since no 

Table 23.3: Advantages and disadvantages associated with
different treatment modalities

Treatment Advantages  Disadvantages

Surgical Benefi cial for infertility Expensive
Therapy Possibly better long-term Invasive
  results
  Defi nitive diagnosis and 
  treatment
  Associated with a much
  lower rate of recurrance
Medical It is associated with Adverse effects are
  reduced initial cost and commonly present; it is
  is effective for providing unlikely to improve fertility
  relief from pain. and is associated with
   a high recurrence rate.

Table 23.4: Stage of endometriosis in accordance to the
points assigned

Stage of enometriosis Points

Stage I (minimal) 1–5
Stage II (mild) 6–15
Stage III (moderate) 16–40
Stage IV (severe) > 40
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Flow chart 23.2: Algorithm for treatment of patients with endometriosis

pharmacologic method appears to restore fertility, medical 
treatment should be reserved for use in patients with pain or 
dyspareunia. Medical treatment comprises of oral analgesic 
agents such as NSAIDs, progesterone therapy, oral contra-
ceptive agents, GnRH agonists, danazol and mirena IUCD. 
The various medical treatment options would be described 
next in details.

MEDICAL TREATMENT

Analgesics

Oral analgesics, such as acetaminophen, non-steroidal antiin-
fl ammatory drugs (NSAIDs) and opioid analgesics, are com-
monly used as the fi rst line treatment modality for alleviation 
of mild to moderate pelvic pain. However, there is lack of 

adequate evidence in form of prospective randomized, con-
trolled studies that show a specifi c benefi t of NSAIDs in pro-
viding relief against chronic pelvic pain. If satisfactory relief 
is not obtained with NSAIDS, mild opioid drugs such as 
codeine or hydrocodone may be added. Initially, long acting 
opioid drugs with scheduled dosing must be used in order to 
provide adequate pain relief. If pain persists, stronger opioid 
drugs such as morphine, fetanyl, methadone, oxycodone and 
hydromorphone can replace the milder ones. Close and reg-
ular surveillance is required while administering the opioid 
drugs.

Antidepressants and Anticonvulsants
Tricyclic antidepressants have been shown to reduce neu-
ropathic pain independent of their antidepressant effect. 
Amitriptyline and its metabolite nortriptyline have best 
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of treatment does not usually resolve infertility. The hormo-
nal medication is usually continued until the patient remains 
amenorrheic for at least 2 months. Following this, a repeat 
pelvic examination and consultation are scheduled.
 In case, the hormonal therapy serves to be helpful in 
bringing about pain relief, the physician may consider laparo-
scopic exploration/surgery (with or without ultrasonography) 
or continued therapy with hormonal suppression or OCPs. 
However, if treatment with hormones does not improve the 
patient’s symptoms, it is indicative of a probable nongyneco-
logic source of pain. In these cases, the clinician must carry 
out further GI and urologic workup of the patient, possibly 
including a psychological counseling. Several authors have 
emphasized the importance of ruling out psychogenic or 
somatization disorders before proceeding with laparoscopy 
or other operative management, reducing the potential for 
unnecessary hysterectomy.
 The hormonal preparations commonly used include oral 
contraceptive pills and oral progestogens.

Combined oral contraceptives
Administration of oral contraceptive pills (OCPs) suppresses 
LH and FSH and prevents ovulation. They also have direct 
effects on endometrial tissue, rendering it thin and compact. 
They bring about the decidualization and atrophy of endome-
trial implants, along with reduced retrograde menstrual refl ux, 
owing to the reduction in menstrual volume, thereby bringing 
about signifi cant pain relief. Initially, a trial of continuous or 
cyclic COCPs should be administered for 3 months. If pain is 
relieved, this treatment must be continued for 6–12 months. 
Continuous noncyclical administration of OCPs, for 3–4 
months also helps in avoiding any menstruation and associ-
ated pain in nearly 75% patients. The OCPs can be discontin-
ued after 6 to 12 months if pregnancy is desired.

Progestational agents
All progestational agents act by causing decidualization and 
atrophy of the endometrium. Progestins are similar to combi-
nation OCPs regarding their effects on FSH, LH and endome-
trial tissue. Progestins can be considered to be as effective 
as OCP’s in reducing the symptoms of endometriosis. If 
effective, these agents can be used safely for long periods 
of time. Progestins can be given orally on a daily basis or in 
form of weekly/monthly intramuscular injections and have 
been observed to show proven effi cacy in pain suppression, 
when administered in both oral and injectable depot prepa-
rations. Oral regimens may include daily administration of 
norethisterone in the dosage of 5–20 mg; dydrogesterone in 
dosage of 10–30 mg or medroxyprogesterone acetate in the 
dosage of 10 to 20 mg daily. Depot medroxyprogesterone 

Table 23.5: Revised American Fertility Society
classifi cation of endometriosis (1996)

PERITONEUM
Endometiosis < 1 cm 1–3 cm > 3 cm

Superfi cial 1 2 4
Deep 2 4 6

OVARY

Right superfi cial 1 2 4
Right deep 4 16 20
Left superfi cial 1 2 4
Left deep 4 16 20

POSTERIOR CUL-DE-SAC OBLITERATION
 Partial Complete

 4 40

OVARY
Adhesions < 1/3 1/3–2/3 > 2/3  
 enclosure enclosure enclosure

Right fi lmy 1 2 4
Right dense 4 8 16
Left fi lmy 1 2 4
Left dense 4 8 16

TUBE

Right fi lmy 1 2 4
Right dense 4* 8* 16
Left fi lmy 1 2 4
Left dense 4* 8* 16

*If the fi mbriated end of the fallopian tube is completely enclosed, the point 
assignment is changed to 16
Source: Revised American Society for Reproductive Medicine classifi cation 
of endometriosis: 1996. Fertil Steril. 1997;67:817-21.

documented effi cacy in the treatment of neuropathic and non-
neuropathic pain syndromes. A recent randomized, control-
led, open-label study showed that gabapentin (Neurontin), 
alone or in combination with amitriptyline, provides signifi -
cant pain relief in women with chronic pelvic pain. SSRI do 
not appear to be as effective as tricyclic antidepressants. In 
addition to antidepressants, anticonvulsants have also been 
used in the treatment of CPP. Of these, gabapentin and car-
bamazepine are most commonly used to reduce the neuro-
pathic pain. Injections of botulinum toxin type A into the 
pelvic fl oor muscles have been also shown to be benefi cial.

Hormonal Therapy
Medical treatment is designed to interfere with ovulation and 
provides effective pain relief. However, the recurrence rate 
following cessation of therapy is high. Moreover, this type 
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has also been administered intramuscularly in the dosage of 
50 mg intramuscularly weekly, 100 mg every two weeks for 
two months, followed by 200 mg monthly dose for four-six 
months. Megestrol acetate has been used in doses of 40 mg 
with similarly good results. The levonorgestrel intrauterine 
system (LNG-IUS) has also been shown to reduce endome-
triosis associated pain.
 Progestational agents can cause adverse effects such 
as weight gain, fluid retention, depression, breakthrough 
bleeding, irregular menses or amenorrhea, reduced libido, 
mental depression and breast tenderness. Besides these side 
effects, fertility may be impaired for as long as two years 
following prolonged hormonal therapy. Also, the time to 
resumption of ovulation is longer and variable with depot 
preparations.

Danazol
Danazol, a synthetic androgen is the derivative of ethinyl 
testosterone, which has been shown to be highly effective in 
relieving the symptoms of endometriosis by inhibiting pitui-
tary gonadotropins (FSH and LH). This may result in the 
development of a relative hypoestrogenic state. Endometrial 
atrophy is the likely mechanism which provides relief of pain 
from endometriosis. Danazol acts by inhibiting the midcycle 
follicle stimulating hormone (FSH) and luteinizing hormone 
(LH) surges and preventing steroidogenesis in the corpus 
luteum. It can be considered as a highly effective drug for 
treatment of endometriosis. However its use may be asso-
ciated with numerous side effects (table 23.6), which may 
largely preclude its use. The adverse effects caused by dana-
zol are primarily related to estrogen defi ciency and the andro-
genic effects.
 Danazol therapy is started when the patient is menstruat-
ing, usually on the fi rst day of the menses. The initial dosage 
should be 800 mg per day, given in two divided oral doses, 
but this dosage can be titrated down as long as amenorrhea 
persists and pain symptoms are controlled. Patients with less 
severe symptoms may be given 200 to 400 mg per day, in 
two divided oral doses. Treatment is usually administered for 
six months, but can be extended to nine months in responsive 
patients with severe disease.

GnRH agonists
GnRH analogs [e.g., leuprolide (lupron), goserelin (zoladex)] 
produce a hypogonadotropic-hypogonadic state by inhibiting 
the secretion of gonadotropins by causing the down-regulation 
of pituitary gland. They act by inhibiting the midcycle FSH 
and LH surge and preventing steroidogenesis in the corpus 
luteum. Currently, goserelin and leuprolide acetate are 
the most commonly used GnRH agonists. The effi cacy of 

GnRH agonists is comparable to danazol in relieving pain. 
However, these drugs mainly help in suppressing pain and 
may show no improvement in infertility. Treatment is usually 
restricted to monthly injections for 6 months. Similar to 
danazol, GnRH agonists are contraindicated in pregnancy 
and may result in hypoestrogenic side effects. Their use 
is specifi cally associated with the loss of trabecular bone 
density, which is restored by 2 years after cessation of 
therapy. Other prominent adverse effects include hot fl ushes 
and vaginal dryness. There has been much recent research 
regarding whether the simultaneous use of add-back therapy 
(hormone replacement therapy preparations, progestins, 
tibolone maleate and bisphosphonates) would be helpful in 
preventing osteoporosis and other hypoestrogenic symptoms 
associated with the use of GnRH agonists. Leuprolide is used 
in the dosage of a single monthly 3.75 mg depot injection 
given intramuscularly. Gosarelin, in a dosage of 3.6 mg, is 
administered subcutaneously every 28 days. The dose of 
goserelin is 3.6 mg SC q28d or 10.8 mg SC q12wk for 6 
months. A nasal spray of nafarelin (synarel) is also available 
and is used twice daily. The response rate is similar to that 
with danazol; about 90% of patients experience pain relief. 
The pregnancy rate after the use of these agents is no different 
from that in untreated patients.

SURGICAL TREATMENT

If the medical therapy does not prove to be successful, the 
gynecologist may have to resort to surgical treatment. 
Surgical treatment is the preferred approach for treatment of 
infertile patients with advanced endometriosis. The benefi t of 
surgery in these patients may be entirely due to the mechanical 
clearance of adhesions and obstructive lesions. Surgical care 
can be broadly classifi ed as conservative when reproductive 
potential is retained, semiconservative when reproductive 
ability is eliminated but ovarian function is retained and 
radical when both the uterus and ovaries are removed. Age, 
desire for future childbearing and deterioration of quality of 
life are the main considerations when deciding on the extent 
of surgery. Besides removing the endometriotic lesions, the 
minimal invasive surgery is also useful in restoration of 
patient’s fertility.

Table 23.6: Adverse effects caused by danazol

Cause of side efffect Side effect caused

Estrogen defi ciency Headache, fl ushing, sweating, atrophic 
vaginitis and breast atrophy

Androgenic effect Acne, edema, hirsutism, deepening of the 
voice and weight gain
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Laparoscopic Surgery
Laparoscopy can help in establishing the diagnosis of endome-
triosis by identifying the following lesions: Endometriotic 
nodules or lesions having blue-black or a powder burned 
appearance (fi gures 23.3 and 23.4). However, the lesions can 
be red, white, or nonpigmented. Peritoneal defects and adhe-
sions are also indicative of endometriosis. Laparoscopy can 
also detect presence of blood (fi gure 23.5) or endometriotic 
deposits in cul-de-sac and its obliteration.
 Besides diagnosis of endometriotic lesions at various 
locations, laparoscopy can also help in treating the patient. 
Powder burn lesions over the uterine surface may be ame-
nable to laser obliteration (figures 23.6 and 23.7). Some 
of the endometrial lesions are cystic or nodular and can be 
excised. Laproscopic surgery can also be used for excision 

Fig. 23.3: Power burn lesions over endometrial surface

Fig. 23.4: Nodular endometrial lesions

Fig. 23.5: Presence of blood in cul-de-sac

Fig. 23.6: Laparoscopic excision of nodular endometrial lesions 
overlying the round ligament

Fig. 23.7: Laparoscopic ablation of nodular endometrial lesions 
overlying the uterus
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Fig. 23.8: Laparoscopic excision of endometrial adhesions

A B

of adhesions (fi gures 23.8 A and B). Until recently, surgery 
in infertile patients with limited disease was thought to be no 
better than expectant management. However, according to 
the recent evidence, surgery has been found to signifi cantly 
improve the fertility rates among infertile women with mini-
mal or mild endometriosis. Infertile patients with documented 
endometriosis can also benefi t from the same reproductive 
techniques such as superovulation, in vitro fertilization, etc.
 The usefulness of conservative surgery for pain relief 
is unclear, but it appears that immediate postoperative effi -
cacy is at least as high as that with medical treatment and 
long-term outcomes may be considerably higher. Since lapar-
oscopy is much more expensive in comparison to the medical 
treatment, some physicians advocate that the overall costs 
can be reduced by making aggressive use of empiric medi-
cal treatment before surgery is considered. Defi nitive surgery, 
which includes hysterectomy and oophorectomy, is reserved 
for use in women with intractable pain who no longer desire 
pregnancy. Women who have undergone oophorectomy must 
be treated with estrogen replacement therapy in order to pre-
vent the side effects related to premature menopause. When 
the diagnosis of endometriosis is made at laparoscopy, surgi-
cal ablation of the lesions is frequently performed.
 Surgical treatment improves pregnancy rates and is the 
preferred initial treatment for infertility caused by endome-
triosis. Surgery also appears to provide better long-term pain 
relief than medical treatment. Bilateral oophorectomy and 
hysterectomy are treatment options for patients with intracta-
ble pain, if childbearing is no longer desired.

Conservative Surgery
The aim of conservative surgery is to destroy visible endome-
triotic implants and lyse peritubal and periovarian adhesions 

that are a source of pain and may interfere with ovum trans-
port. The laparoscopic approach is the widely used method 
for conservative treatment of endometriosis. Ablation can be 
performed with laser or electrodiathermy. Ovarian endometri-
omas can be treated by drainage or cystectomy. Tubal fl ushing 
with oil-soluble media has been shown to improve pregnancy 
rates in women with endometriosis-associated infertility.
 Presacral neurectomy may be used to relieve severe dys-
menorrhea. The nerve bundles are transected at the level of 
the third sacral vertebra and the distal ends are ligated. Some 
authors advocate prophylactic ligation of the middle sacral 
artery and vein in order to prevent potential vascular injury. 
Constipation is a long-term adverse effect of this procedure.
 Nodularity of the uterosacral ligaments may contribute to 
dyspareunia and low back pain. The transmission of neural 
pathways is via the Lee-Frankenhãuser plexus. Laparoscopic 
uterine nerve ablation (LUNA) is performed to interrupt the 
pain fi bers. Potential complications of this procedure include 
uterine prolapse and pelvic denervation. A systematic review 
of trials of LUNA found no advantage in terms of pain relief 
when compared to placebo. However, when combined with 
laparoscopic ablation, LUNA significantly reduced pain 
attributed to endometriosis.

Semi-conservative Surgery
The indication for this type of surgery is mainly in women 
who have completed their childbearing, are too young to 
undergo surgical menopause and are debilitated by the symp-
toms. Such surgery involves hysterectomy and cytoreduc-
tion of pelvic endometriosis. Ovarian endometriosis can 
be removed surgically because the remaining functioning 
ovarian tissue which is left behind is suffi cient for hormone 
production.
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Radical Surgery
This involves total hysterectomy with bilateral oophorectomy 
and cytoreduction of visible endometriosis. Adhesiolysis is 
performed to restore mobility and normal intrapelvic organ 
relationships. Ureteric obstruction may warrant surgical 
release or excision of a damaged segment. Bowel resec-
tion and anastamosis may be required in cases of intestinal 
obstruction.

 Important Questions and Answers
Q.1. What is the next step of management in the above 
mentioned case study?
Ans. In this patient, the history points towards the likelihood 
of endometriosis as the likely diagnosis. However, since the 
main complaint of the patient is infertility rather than chronic 
pelvic pain, she must undergo a thorough basic evaluation for 
other causes of infertility before diagnostic laparoscopy is 
undertaken.
Q.2. Explain the pathogenesis of endometriosis.
Ans. The exact pathogenetic mechanism of endometriosis 
is not yet clear. Endometriosis is not well understood and is 
probably multifactorial in origin. Some likely pathogenetic 
mechanisms for endometriosis are described below:

Retrograde menstruation
The most widely accepted theory for pathogenesis of 
endometriosis involves retrograde menstruation (fi gure 23.9). 
According to this theory, refl ux of degenerated menstrual 
endometrium through the fallopian tubes occurs during 
menstrual cycles. This tissue subsequently gets implanted 
on the pelvic peritoneum and the surrounding structures 
and starts growing. These refluxed cells implant in the 
pelvis, bleed in response to cyclic hormonal stimulation and 
increase in size along with progression of symptoms at the 
time of menses. Although retrograde menstruation seems 

to be the most likely cause involved in the pathogenesis of 
endometriosis, this theory does not explain the full spectrum 
of the disease. For example, this theory is unable to expain 
the presence of endometrial implants at remote sites such as 
the lung, pleura, endocardium, etc.

Theory of coelomic metaplasia
According to this theory, peritoneal epithelium can be 
“transformed” into endometrial tissue under the infl uence 
of some unknown stimulus. The possible stimulus could be 
the chronic infl ammation or chemical irritation from refl uxed 
menstrual blood. According to another theory, müllerian rem-
nants can differentiate into endometrial tissue. Such transfor-
mation appears likely, because embryologically the müllerian 
ducts arise from these same tissues. Coelomic metaplasia is 
also believed to explain the occurrence of endometriosis in 
women who have undergone total hysterectomy and are not 
taking estrogen replacement.

Metastatic theory of lymphatic and vascular spread
Metastatic deposition of endometrial tissues at ectopic 
sites via lymphatic and vascular route has been postulated 
as another theory responsible for the pathogenesis of 
endometriosis. This pathway may explain the occurrence of 
endometriosis at distant, noncontiguous sites such as lung, 
pleura, etc. Ovarian endometriosis is also believed to be 
caused by lymphatic spread, although superfi cial ovarian 
endometriosis may also be due to implantation via retrograde 
menstruation.

Immunological defects
Immunological defects such as impaired activity of T cells 
and natural killer cells are believed to increase the suscepti-
bility of a woman to endometriosis. Humoral antibodies to 
endometrial tissue have also been found in sera of women 
with endometriosis. The peritoneal fluid in women with 
endometriosis may show the presence of macrophages and 
natural killer cells.

Genetic factors
Familial tendency for endometriosis may be found in as many 
as 15% to 20% individuals with endometriosis.
Q.3. Describe the various lesions of endometriosis.
Ans. The common sites for the occurrence of endometrio-
sis include the ovaries, the pouch of Douglas, uterosacral 
ligaments and serosal surface of the uterus, bladder, sigmoid 
colon, appendix, cecum, uterine scars, etc. The ovary is the 
most common site for endometriosis. Lesions can vary in size 
from spots to large endometriomas. The classic lesion is a 
chocolate cyst of the ovary that contains old blood that has Fig. 23.9: Basic anatomy of retrograde menstruation
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undergone hemolysis. On gross microscopic examination, 
the tunica albuginea appears to be thickened. Red vascular 
lesions may be well marked on the under surface of the ovary. 
Once intracystic pressure inside the chocolate cyst rises, the 
cyst perforates, spilling its contents within the peritoneal 
cavity. This can cause severe abdominal pain typically asso-
ciated with endometriosis exacerbations. The infl ammatory 
response may result in the development of adhesions which 
may further increase the disease related morbidity.
 Endometriotic lesions can also involve the uterine 
serosa and the anterior surface of the bladder. Involvement 
of uterine serosa and formation of dense adhesions can lead 
to fi xed retroversion of the uterus. Posteriorly, the disease 
may cause obliteration of the cul-de-sac and form dense 
adhesions between the posterior vaginal wall or cervix and 
the anterior rectum. This can be responsible for producing 
severe dyspareunia, dyschezia and alteration of bowel habits. 
Deep endometriotic nodules can also cause infi ltration of 
the uterosacral ligaments and rectovaginal septum. Through 
contiguous spread, endometriosis may invade the rectovaginal 
septum and the anterior rectal wall. It may also involve the 
upper rectum and sigmoid colon, resulting in cyclical rectal 
bleeding (hematochezia). The ileum, appendix and cecum 
may also be involved, resulting in intestinal obstruction.
 In the beginning, the endometriotic lesions appear as red 
colored, papular vesicles. With the passage of time, these 
lesions progressively change their appearance from dark red 
to bluish-black appearance. Scarring in the surrounding tis-
sues may give it a puckered appearance. Old inactive lesions 
of endometriosis may appear as powder burnt areas.
Q.4. Can endometriosis be encountered in postmenopausal 
women?
Ans. Since the progression of endometriotic lesions appears 
to be dependent on the hormone estrogen, it appears likely 
that with the drop in estrogen level during menopause, these 
lesions would disappear. However endometriosis may some-
times be encountered in the women past their menopause. 
Postmenopausal endometriosis may be typically encountered 
in women who are on hormone (estrogen) replacement ther-
apy (HRT).
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 Case Study
A 60-year-old, para 3 woman presented to the gynecology 
OPD with the complaints of a lump in the abdomen, which 
has been increasing in size since past six months. There also 
has been anorexia, bloating sensation, vague pain in the left 
iliac fossa, fatigue, weakness and increased frequency of 
micturition since last one month. Patient has experienced 
severe weight loss of nearly 10 Kgs over past six months. 
There was no signifi cant personal history or family history 
of cancers. The woman has been menopausal since last 10 
years and never had any gynecological problems in the past. 
On per abdominal examination, a small mass of the size of a 
lemon was palpable in the left iliac fossa. The mass appeared 
fi xed with restricted mobility. The abdomen was soft and 
non tender with no evidence of ascites. Vaginal examination 
revealed the presence of a solid, nodular, irregular shaped, 
fi xed mass of size of a lemon arising from left ovary. An 
ultrasound examination revealed an ovarian mass of size 6 
cm having mixed echogenicity, thick wall and papillary pro-
jections. CA 125 levels were performed which were found to 
be elevated (> 35 IU/L).

 Introduction
There can be various causes for presence of an abdominal 
lump in a patient presenting to the gynecological OPD. Some 
of these causes are listed below in table 24.1.

Extrapelvic Masses
Of the various causes for the presence of abdominal mass 
listed above, cancer ovary as the cause for the presence of 
abdominal mass would be primarily discussed in this chap-
ter. It is important for the gynecologist to detect the presence 
of ovarian malignancy at an early stage because detection of 
malignancy at an early stage is associated with a far better 
prognosis. If the malignancy is diagnosed at stage I, there is 
an almost 90% survival rate at 5 years; but if diagnosed at an 
advanced stage, as are most cases, the 5 year survival rate is 
<30%. Furthermore, ovarian malignancy often remains unde-
tected due to its nonspecifi c presentation.

Abdominal Lump
(Ovarian Cancer)24

Ovarian Masses

Ovarian cysts are the most common ovarian masses encoun-
tered among women belonging to the reproductive age group. 
Ovarian cysts can be either neoplastic or nonneoplastic in 
nature (fi gures 24.1A and B). Ovarian neoplasms (tumors) 
can be benign or malignant in nature. Most ovarian tumors 
(80% to 85%) are benign and occur in the women between 
20–44 years.
 Nonneoplastic cysts of ovary are extremely common and 
can occur at any age (early reproductive age until perimeno-
pause). These cysts are also known as functional cysts and 
include folicullar cysts, corpus luteum cysts and theca lutein 
cysts.

Functional cysts
These cysts develop due to accumulation of fl uid in unrup-
tured graafi an follicles or follicles that have ruptured and 
sealed. Fluid accumulation in these follicles results in devel-
opment of cysts. These cysts may be multiple and are usu-
ally small in size (1.1–1.5 cm). However, sometimes they can 
grow up to 3–4 cm in size. Spontaneous rupture of these cysts 
can cause pelvic pain and bleeding.

Table 24.1: Causes for an abdominal lump

Pelvic masses
Adenomyosis
Endometrial hyperplasia and cancer
Bladder cancer
Ovarian masses (benign and malignant)
Ectopic pregnancy
Uterine fi broids (especially pedunculated subserous fi broids
Extrapelvic masses
Distended bladder (hypogastric region)
Cholecystitis (right hypochondriac region)
Colon cancer (iliac, hypogastric and umbilical regions)
Bowel obstruction (iliac, hypogastric and umbilical regions)
Diverticulitis (iliac, hypogastric and umbilical regions)
Gallbladder tumor (right hypochondriac region)
Hydronephrosis (lumbar regions)
Cancer of the kidneys (lumbar regions)
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Most follicular ovarian masses resolve spontaneously in 4–8 
weeks. Persistence of an ovarian lesion for more than 6–12 
weeks is an important sign indicating the presence of neo-
plastic ovarian masses.
 Neoplastic growths of the ovary can be either benign or 
malignant in nature. Histological classifi cation of neoplastic 
ovarian growths is shown in table 24.2.

TYPES OF OVARIAN NEOPLASTIC GROWTH

Ovarian cancer is the fourth most common cancer in women 
(after breast, lung and bowel). Ovarian cancer is the most 
common in women over 50 and the highest rates occur in 
women over 65. Human ovarian tumors are divided into three 
major categories, which are named according to their histo-
logical patterns and directions of differentiation: Epithelial 
tumors; sex cord-stromal tumors; and germ cell tumors. Most 
ovarian cancers (approximately two thirds) are of epithelial 
type, which originate from the coelomic epithelium or mes-
othelium of the ovary.

Epithelial Tumors
Epithelial tumors are of the following histopathological types:
• Serous tumors which are similar to the epithelium of fal-

lopian tube (most common subtype);
• Mucinous tumors which are similar to the endocervical 

mucosa;
• Endometrial tumors which are similar to the endometrium,
• Clear cell (mesonephroid) tumors
• Brenner tumors which contain cells similar to the transi-

tional epithelium of the bladder.
 The WHO classifi cation of different types of the epithe-
lial tumors has been detailed in table 24.2. Most malignant 
ovarian cancers are derived from the surface epithelium of 
the ovary. Serous and mucinous cystadenocarcinomas are the 
most common types of invasive epithelial ovarian cancers 
accounting for nearly 65% to 70% of cases. Nonepithelial 
ovarian cancer (e.g. germ cell tumors such as ovarian terato-
mas and sarcomas) are much less common. Germ cell tumors 
usually affect younger women and tend to behave very dif-
ferently from other types of ovarian cancer. While germ cell 
tumors may account for 15% to 20% cases of malignant ovar-
ian tumors, sex cord stromal tumors account for 5% to 10% 
cases. Metastatic ovarian cancer arising from nonovarian pri-
mary may account for further 5% of the cases.
 As mentioned in table 24.2, ovarian tumors could be 
either benign, malignant or have a borderline potential. 
Benign growths are noncancerous whereas malignant growths 
are cancerous. The borderline ovarian tumors are a group of 
tumors with low malignant potential lying in between the 

Figs 24.1A and B: (A) Ovarian tumor in right ovary 
(B) Cystic ovarian tumor in left ovary

B

A

 All the functional cysts of the ovary are benign and usu-
ally do not cause any symptoms or require surgical manage-
ment. Follicular cyst is the most common functional cyst 
of the ovary, which rarely becomes larger than 7–8 cm in 
size. Corpus luteum cysts are less common than follicular 
cysts. Luteal cysts tend to have thicker wall in comparison 
to the follicular cysts. Corpus luteum cysts may sometimes 
rupture, resulting in the development of hemoperitonium and 
requiring surgical treatment. Theca lutein cysts are the least 
common of the functional ovarian cysts. They may be asso-
ciated with multiple gestations, diabetes, Rh isoimmuniza-
tion or ovulation induction by use of clomiphine citrate, hCG, 
hMG or GnRH analogues. Theca lutein cysts may be quite 
large (up to 30 cm), are mulicystic and regress spontaneously. 
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I. Common epithelial tumors

A. Serous Tumors
 1. Benign
  a. Cystadenoma and papillary cystadenoma
  b. Surface papilloma
  c. Adenofi broma and cystadenofi broma
 2. Of borderline malignancy (carcinomas of low malignant 

potential)
  a. Cystadenoma and papillary cystadenoma
  b. Surface papilloma
  c. Adenofi broma and cystadenofi broma
 3. Malignant

  a. Adenocarcinoma, papillary adenocarcinoma and papillary 
cystadenocarcinoma

  b. Surface papillary carcinoma
  c. Malignant adenofi broma and cystadenofi broma
B. Mucinous Tumors
 1. Benign
  a. Cystadenoma
  b. Adenofi broma and cystadenofi broma
 2. Of borderline malignancy (carcinomas of low malignant 

potential)
  a. Cystadenoma
  b. Adenofi broma and cystadenofi broma
 3. Malignant
  a. Adenocarcinoma and cystadenocarcinoma
  b. Malignant adenofi broma and cystadenofi broma
C. Endometrioid Tumors
 1. Benign
  a. Adenoma and cystadenoma
  b. Adenofi broma and cystadenofi broma
 2. Of borderline malignancy (carcinomas of low malignant 

potential)
  a.  Adenoma and cystadenoma
  b. Adenofi broma and cystadenofi broma
 3. Malignant
  a. Carcinoma

   i. Adenocarcnoma
   ii. Adenoacanthoma
   iii. Malignant adenofi broma and cystadenofi broma

  b. Endometrioid stromal sarcomas
  c. Mesodermal (müllerian) mixed tumors, homologous and 

heterologous
D. Clear Cell (Mesonephroid) Tumors
 1. Benign
 2. Of borderline malignancy (carcinomas of low malignant 

potential)
 3. Malignant: Carcinoma and adenocarcinoma

Table 24.2: Histological classifi cation of neoplastic
ovarian growths E. Brenner Tumors

 1. Benign
 2. Of borderline malignancy (proliferating)
 3. Malignant
F. Mixed Epithelial Tumors
 1. Benign
 2. Of borderline malignancy
 3. Malignant
G. Undifferentiated Carcinoma
H. Unclassifi ed Epithelial Tumors

II. Sex cord stromal tumors

A. Granulosa-Stromal Cell Tumors
 1. Granulosa cell tumor
 2. Tumors in the thecoma-fi broma group
  a. Thecoma
  b. Fibroma
  c. Unclassifi ed
B. Androblastomas, Sertoli-Leydig Cell Tumors
 1. Well-differentiated

  a. Tubular androblastoma, Sertoli cell tumor (tubular 
adenoma of Pick)

  b. Tubular androblastoma with lipid storage, Sertoli cell 
tumor with lipid storage (folliculome lipidique of Lecene)

  c. Sertoli-Leydig cell tumor (tubular adenoma with Leydig 
cells)

  d. Leydig cell tumor, hilus cell tumor
 2. Of intermediate differentiation
 3. Poorly differentiated (sarcomatoid)
 4. With heterologous elements
C. Gynandroblastoma
D. Unclassifi ed

III. Germ cell tumors

 A. Dysgerminoma
 B. Endodermal Sinus Tumor
 C. Embryonal Carcinoma
 D. Polyembryoma
 E. Choriocarcinoma
 F. Teratomas
 1. Immature
 2. Mature
  a. Solid
  b. Cystic

    i. Dermoid cyst (mature cystic teratoma)
    ii. Dermoid cyst with malignant transformation

 3. Monodermal and highly specialized
  a. Struma ovarii
  b. Carcinoid

Table contd... Table contd...

Table contd...
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  c. Struma ovarii and carcinoid
  d. Others
G. Mixed Forms

IV. Lipid (Lipoid) cell tumors

V. Gonadoblastoma

A. Pure
B. Mixed with Dysgerminoma or Other Form of Germ Cell Tumor

VI. Soft tissue tumors not specifi c to ovary

VII. Unclassifi ed tumors

VIII. Secondary (Metastatic) tumors

IX. Tumor like conditions

A. Pregnancy Luteoma
B. Hyperplasia of Ovarian Stroma and Hyperthecosis
C. Massive Edema
D. Solitary Follicle Cyst and Corpus Luteum Cyst
E. Multiple Follicle Cysts (Polycystic Ovaries)
F. Multiple Luteinized Follicle Cysts and/or Corpora Lutea
G. Endometriosis
H. Surface-Epithelial Inclusion Cysts (Germinal Inclusion Cysts)
I. Simple Cysts
J. Infl ammatory Lesions
K. Parovarian Cysts

Table contd...

benign and malignant tumors. These tumors usually occur at 
an earlier age (i.e. 30–50 years) in comparison to the invasive 
ovarian malignancy which occurs in older women between 
the age of 50 and 70 years. While borderline tumors remain 
confi ned to the ovary for a long period of time, they can also 
metastasize. Nearly 20% to 25% of borderline malignant 
tumors may spread beyond the ovary. The criteria for the 
diagnosis of borderline tumors are as follows:
• Epithelial proliferation with papillary formation and 

pseudostratifi cation
• Nuclear atypia and increased mitotic activity
• Absence of true stromal invasion (i.e. without any tissue 

destruction)

Serous tumors
Serous cysadenomas and cystadenocarcinomas are amongst 
the commonest cystic ovarian neoplasms accounting for 
nearly 50% of all the ovarian neoplasms. Out of these, 60% to 
70% are benign, whereas 20% to 25% are malignant. These 
tumors are characterized by the presence of papillary excres-
cences both on the surface and within the loculi. In case of 
the carcinoma, the papillary excrescences are coarse and fri-
able and may spread to the peritoneal surface. The benign 

tumors may contain straw-colored fl uid, while this fl uid may 
be blood stained in case of malignant tumors.

Mucinous tumors
Mucinous tumors are multiloculated which commonly con-
tain loculi fi lled with mucinous contents. If the tumor rup-
tures, it may result in the formation of pseudomyxoma 
peritonei.

Sex Cord-Stromal Cell Tumors
All ovarian tumors in this category are derived from the 
sex cord and stromal components of the developing gonad. 
In a normal woman, the embryonic sex cords develop into 
the sertoli cells in the testis and granulosa cells in the ovary. 
On the other hand, the stroma or mesenchyme develops into 
the leydig cells of the testis and the theca and corpus lutein 
cells of the ovary. As a result, the sex cord stromal tumors 
in the ovary may contain one or more of different types of 
cells: Granulosa cells, theca cells, lutein cells, sertoli cells, 
leydig cells and fi broblasts, in varying combinations. The 
most common tumors in this category are the fi bromas, which 
are composed entirely of fi broblasts. Next in frequency is the 
granulosa cell tumor, generally an estrogenic neoplasm, fol-
lowed by thecomas.

Fibromas
 These tumors are relatively common (4% of all ovarian 
tumors) and are unilateral in 90% cases. These are solid, 
spherical, encapsulated, grayish-white, well differentiated 
lesions. These tumors are composed of well differentiated 
fi broblasts. As the name suggests, the fi broma has a fi rm 
consistency and is composed of a network of spindle shaped 
cells. Ovarian fi bromas greater than 6 cm in size may be asso-
ciated with ascites and right sided hydrothorax in nearly 40% 
cases. This is also known as Meig’s syndrome. Meig’s syn-
drome may also be associated with other solid ovarian tumors 
such as granulosa cell tumors and Brenner’s tumors.

Granulosa cell tumors
These tumors can occur at any age and are composed of cells 
which are identical to the granulosa cells of the graafi an fol-
licle. Functionally active granulosa cell tumors are responsi-
ble for producing estrogen. This can cause precocious sexual 
development in young girls. In adult women, this can cause 
endometrial hyperplasia, fi brocystic disease of the breast, 
endometrial carcinoma, etc. In postmenopausal women, this 
tumor can cause postmenopausal bleeding. There is strong 
evidence that feminizing tumors of the ovary are associated 
with carcinoma endometrium in postmenopausal women. 
The histopathological examination may show the presence 
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of Call Exner bodies which can be considered as primitive 
follicles comprising of granulosa cells arranged haphazardly 
around a space containing eosinophilic fl uid (fi gure 24.2).
The anaplastic type of granulosa cell tumor is associated with 
nearly 65% chances of malignancy.

Germ Cell Tumors
Germ cell tumors arise from totipotent germ cells. Germ cell 
tumors tend to affect only one ovary and most are curable 
even if they are diagnosed at an advanced stage. Different 
types of germ cell tumors include the following:

Teratomas
Ovarian teratomas are a complex group of tumors that are 
subdivided into three major categories: Immature, mature, 
and monodermal and highly specialized. The majority of 
germ cell tumors are benign cystic teratomas, also known as 
dermoids.

Immature teratomas
Immature teratomas primarily contain immature tissues, most 
commonly of neuroectodermal origin. However, they may 
sometimes also contain varying quantities of mature tissue as 
well. Immature teratomas are essentially malignant.

Mature teratomas
Unlike the immature teratomas, the mature teratomas are 
exclusively composed of mature tissues (fi gure 24.3). Mature 
teratomas could be either solid or cystic (dermoid cysts). In 
most cases, the tumor contains elements derived from all 
three germ layers. The dermoid cysts are benign ovarian 
masses, which may appear as masses having various sono-
graphic appearances ranging from anechoic to echogenic due 
to variety of internal contents. The solid areas may be due to 

the presence of hair follicles in combination with the calci-
fi ed elements within dermoid. These materials are responsible 
for producing echogenicity within the cyst. These cysts may 
contain hair, which because of its high echodensity may pro-
duce a typical acoustic shadow. Other types of tissues which 
may be present include teeth, bone, cartilage, thyroid tissues, 
bronchial tissues and sebaceous material. Though dermoid 
cysts are usually benign in nature, epidermoid carcinoma may 
occur in approximately 2% of cases.

Monodermal tumors
The best known monodermal and highly differentiated ter-
atoma of the ovary is the struma ovarii, which is also known 
as the thyroid tumor of the ovary and is composed entirely of 
the thyroid tissue. Another common monodermal tumor of 
the ovary is carcinoid tumor.

Dysgerminoma
These germ cell tumors are the female homologue of the 
testicular seminoma. Dysgerminomas are usually malignant 
and commonly affect both the ovaries. This tumor is more 
common in women in their twenties. The tumor has a typical 
elastic, rubbery consistency and has a fi rm smooth capsule. 
The cut surface of the tumor is yellowish-grayish with areas 
of degeneration and hemorrhage. Though the tumor does not 
secrete any hormones, it can secrete tumor markers such as 
lactate dehydrogenase (LDH), placental alkaline phosphatase 
and β hCG. Chemotherapy comprises of intravenous bleomy-
cin, etoposide and cisplatin.

Yolk sac tumors
One of the most highly malignant forms of primitive germ 
cell tumor is the endodermal sinus tumor or yolk sac tumor, 
which summarizes yolk sac development. This tumor 

Fig. 24.2: Histopathological pattern of
granulosa cell tumor

Fig. 24.3: Histological picture of a mature teratoma showing adipose 
tissue and intestinal glands at the right and thyroid tissue on the left.
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characteristically contains papillary units termed as Schiller-
Duval bodies. These are composed of papillary projections 
surrounding the central blood vessels protruding into a net-
work of spaces lined by primitive neoplastic cells. Yolk sac 
tumors characteristically produce α-fetoprotein, which can be 
detected in the patient’s serum.

 History

RISK FACTORS FOR OVARIAN CANCER

Each year, about 6,600 women in the UK are diagnosed with 
ovarian cancer. The causes responsible for development of 
ovarian cancer are not yet completely understood. Some fac-
tors are known to affect a woman’s chance of developing 
ovarian cancer – these need to be elicited at the time of taking 
history and are described below:

Age
Ovarian cancer is more common in the women belonging to 
the age group between 50–70 years, with the peak incidence 
of the disease occurring at the age of 62 years. The risk of 
developing ovarian cancer is very low in young women and 
increases as women get older. Over eight out of ten (85%) 
ovarian cancers occur in women over the age of 50.

Personal history of cancer
Women who have previously had cancer of the breast, uterus, 
colon, or rectum are at a higher risk of developing ovarian 
cancer in future.

Lifestyle factors
Body mass index: Having an increased body mass index 
(overweight or obese) is associated with an increased risk 
of developing ovarian cancer. However, future research is 
required to signifi cantly prove this fact.
Diet: Eating a diet high in animal fats and low in fresh fruit 
and vegetables may increase the woman’s risk of developing 
ovarian cancer.

Family history
Genetic history: BRCA-1, a gene locus on chromosome 
17 has been found to be associated with breast/ovarian 
cancers.
 Women who have a mother, daughter, or sister with ovar-
ian cancer are at an increased risk of developing the disease. 
This risk is even higher in women who have two or more fi rst-
degree relatives with ovarian cancer. Hereditary ovarian can-
cers tend to occur in women who are about 10 years younger 
in comparison to those with nonhereditary tumors. Also, 

women with a family history of cancer of the breast, uterus, 
colon, or rectum may have an increased risk of developing 
ovarian cancer. Two syndromes which are associated with 
a high risk of ovarian cancer include breast/ovarian cancer 
syndrome and the Lynch II syndrome. Breast/ovarian familial 
cancer syndrome may exist in a family, in which there is a 
combination of epithelial ovarian and breast cancer, affect-
ing a mixture of fi rst and second degree relatives. Women 
with this syndrome tend to develop these tumors at young 
age. Lynch II syndrome is associated with a high occurrence 
of ovarian malignancies in patients with hereditary non-
polyposis coli. Nearly 5% to 10% cases of ovarian cancers 
may be caused by an inherited genetic defect. Prophylactic 
oophorectomy may be considered in some women who are an 
increased risk of developing ovarian cancer.

Menstrual and obstetric history
• Patients with a history of early menarche and late meno-

pause are associated with an increased risk for ovarian 
cancer.

• Women with a history of nulliparity or low parity are at an 
increased risk for development of ovarian cancer. On the 
other hand, women who have had children in the past or 
breast feed their babies are at a reduced risk. Multiparity 
acts as a protective factor in the development of ovarian 
cancers. Breast feeding the children may also act as a pro-
tective factor against development of cancer.

• Women with endometriosis are at an increased risk of 
developing ovarian cancer.

• Infertility and fertility treatments: Presently it is not clear 
if the risk of ovarian cancer is increased by taking treat-
ment with ovulation inducing drugs for infertility, or 
undergoing hormone replacement therapy. More research 
would be required in future to fi nd out whether the risk 
of ovarian cancer is increased by these above mentioned 
factors.

• Menopausal hormone replacement therapy (HRT): Some 
studies have shown that women who take unopposed 
estrogen in form of HRT for 10 or more years may be at 
an increased risk of developing ovarian cancer. However, 
when HRT is stopped, the risk of ovarian cancer gradu-
ally reduces to the level similar to the women who haven’t 
taken HRT.

• Oral contraceptive pills: Women taking the contraceptive 
pill are at a reduced risk of developing ovarian cancer.

History of menstrual cycles
It is important to take the history regarding the menstrual 
cycles in the woman because ovarian tumors, even bilateral 
do not affect the menstrual cycles. The only tumors causing 
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menorrhagia are granulosa cell tumors and theca cell tumors 
because both these types of ovarian tumors are associated 
with increased estrogen secretion. On the other hand, mas-
culinizing tumors may cause amenorrhea and virilization. 
Post-menopausal bleeding may occur in cases of benign 
Brenner tumors and feminizing tumors of the ovary.

SYMPTOMS OF OVARIAN CANCER

Most women with early-stage cancer of the ovary don’t have 
any symptoms for a long time. This is an important cause for 
late diagnosis of ovarian cancer. A few symptoms which do 
develop are quite nonspecifi c and may be indicative of other 
gastrointestinal pathologies. Some of the symptoms which 
could be suggestive of ovarian cancer and need to be elicited 
while taking the history include the following:
• Abdominal bloating/distension: Quite often ovarian 

malignancy may present as a large intraabdominal mass 
and ascites. Both these could be responsible for producing 
abdominal distension and bloating.

• Pelvic or abdominal pain or dyspareunia
• Loss of appetite or early satiety
• Pressure symptoms, such as increased urinary urgency 

and frequency could result due to an ovarian tumor placed 
in the uterovesical pouch. On the other hand, a tumor 
impacted in the Pouch of Douglas may cause constipation.

• Nausea, vague indigestion, constipation or diarrhea.
• Feeling of tiredness, unexplained loss of weight, anemia 

and cachexia.
• Rapidly increasing abdominal swelling and dyspnea due 

to development of ascitis.
• Pain: Normally the benign ovarian tumors cause no 

abdominal pain and are comfortably placed in the abdom-
inal cavity which is distensible. Large intraabdominal 
tumors on the other hand, may cause abdominal discom-
fort and diffi culty in walking. Acute abdominal pain may 
develop if the ovarian tumor undergoes torsion, rupture or 
hemorrhage. If the tumor undergoes torsion, the woman 
may develop acute abdominal pain, vomiting and at times 
low grade fever.

• Rarely there may be abnormal vaginal bleeding (postmen-
opausal bleeding or menorrhagia). Presence of estrogen 
secreting granulosa cell tumors may produce menometror-
rhagia and episodes of DUB.

• Presence of ascites, omental metastases or bowl metas-
tases in the late stages of the disease may produce symp-
toms such as abdominal distension, bloating, constipation, 
nausea, early satiety, etc.

• Presence of lump in the abdomen: This could be related to 
the presence of ovarian malignancy per se or development 

of omental cake due to infi ltration of the omentum by 
malignant cells.

 General Physical Examination
Findings on general physical examination such as anemia, 
unexplained weight loss, unilateral non-pitting edema of the 
leg, pleural effusion and hepatic enlargement are suggestive 
of advanced stage of the malignant disease. The lymph nodes 
must be palpated because they (especially the supraclavicular 
nodes) could often be enlarged in presence of malignancy.

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION

Abdominal examination of the swelling

The typical ovarian cyst forms an abdominal swelling which 
is detected on inspection. The method of examination of an 
intraabdominal swelling has been detailed in chapter 16. 
The movement of abdominal wall over the swelling can 
be observed when the patient takes a deep inspiration. On 
abdominal palpation, the upper and lateral limits of the tumor 
can be defi ned. However in most of the cases it is impossi-
ble to identify the lower pole of the tumor except in case of 
a small cyst with a long pedicle. The surface of the ovarian 
tumor is smooth although it may be slightly bossed with mul-
tilocular cysts. Small cysts are generally movable from side 
to side, but large, especially the malignant ones may be fi xed. 
The consistency of the cystic tumor is tense and cystic and a 
fl uid thrill can be elicited. All patients with a possible ovarian 
cyst should be examined carefully for the presence of ascites 
because the presence of the ascites is a strong indicator that 
the tumor is malignant. In some cases even benign tumors 
may be associated with ascites, e.g. Meigs syndrome associ-
ated with fi broma, brenner tumor and occasionally granulosa 
cell tumor.

Ascites
Abdominal distension due to ascites is a common feature 
associated with malignant ovarian growth. In most of the 
cases, ascites can be differentiated from large ovarian growths 
on abdominal examination (chapter 16). With a large ovarian 
cyst, the percussion note over the tumor is dull, where as both 
the fl anks are resonant. In cases of ascites, the note is dull 
over the fl anks, while the abdomen in the midline is resonant. 
The physical signs of shifting dullness and fl uid thrill may be 
obtained. A sample of ascitic fl uid must be taken to look for 
malignant cells.
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PELVIC EXAMINATION

Detailed description of pelvic examination has been done in 
chapter 16. Pelvic examination helps in assessment of the 
adnexa for presence of any lumps or mass. The most impor-
tant sign of an ovarian tumor is presence of pelvic mass on 
physical examination. Presence of a solid, irregular, fi xed 
pelvic mass is highly suggestive of an ovarian malignancy. 
In addition, if there is presence of an upper abdominal mass 
or ascites, the diagnosis of ovarian cancer is almost cer-
tain. As a general rule, under normal circumstances ova-
ries must become non palpable in women who are at least 
one year past menopause. Presence of any palpable pelvic 
mass in these patients should arouse the suspicion of malig-
nancy. The method of conducting pelvic examination has 
been described in details in chapter 16. The physical signs 
on bimanual examination vary according to the size of the 
ovarian tumor. With small tumors, the uterus can be palpated 
without diffi culty and the ovarian mass be outlined bimanu-
ally. A large ovarian cyst usually displaces the uterus to the 
opposite side and it may get diffi cult to outline the uterus with 
larger sized cysts. Even with a large cyst, the lower pole of 
the tumor should be palpable through one of the fornices. The 
lower pole of the ovary appears fi rm and rounded in appear-
ance with a characteristic feel and fl uctuations can usually be 
obtained between the fi nger placed in the vagina and exter-
nal hand. The ovarian mass needs to be differentiated from 
uterine mass on bimanual examination. The cardinal sign 
which helps in distinguishing a mobile ovarian tumor from 
a uterine tumor is that when the ovarian tumor is raised up 
by the abdominal hand, the cervix remains stationary to the 
vaginal fi ngers. However, in case of a mass of uterine origin, 
rising up of tumor by abdominal hand results in simultaneous 
movement of the vaginal fornices. In all cases, the pouch of 
Douglas should be examined carefully for presence of any 
nodules. The vaginal examination may reveal fi xed nodules 
in the pouch of Douglas. A common site for metastasis is the 
pouch of Douglas and these deposits are often palpable on 
vaginal examination. Presence of hard nodules in the POD is 
a strong indicator of malignancy.

 Differential Diagnosis
Different types of ovarian tumors have been described earlier 
in the text. Various other common causes of abdominal lump 
which need to be excluded before establishing the correct 
diagnosis of an ovarian tumor are enumerated in table 24.1 at 
the beginning of the chapter.
 Myomas, especially peduculated uterine leiomyomas can 
commonly result in an abdominal lump. The myoma can be 

differentiated from ovarian cyst based on clinical examina-
tion. A myoma is usually hard and fi rm, whereas a typical 
ovarian cyst has a cystic consistency.

 Management
Management for ovarian cancer includes taking history, 
conducting physical examination and evaluation of serum 
CA-125 levels in combination with imaging (ultrasound, MRI 
and CT). Neither imaging results nor CA-125 levels alone are 
suffi ciently accurate in diagnosing ovarian cancer. The stag-
ing of ovarian cancer is done on exploratory laparotomy.

 Investigations

Blood Tests

The following blood tests can be done:
• CBC with platelet count
• Kidney and liver function tests
• CA 125 test

CA 125 levels
CA 125 is a surface glycoprotein found on the surface of ovar-
ian cancer cells and on some normal tissues. A high CA 125 
level could be a sign of cancer or other conditions. The CA 
125 test should not be used as a stand alone test to diagnose 
ovarian cancer. This test is approved by the Food and Drug 
Administration for monitoring a woman’s response to ovarian 
cancer treatment and for detecting its return after treatment. 
Values of CA 125 greater than 35 IU/ml are found in over 
80% of cases with nonmucinous epithelial ovarian cancers. 
Estimation of CA 125 levels is associated with low specifi city 
because it can also be raised in presence of benign conditions 
like endometriosis, tuberculosis, leiomyomas, liver or kidney 
disease, pelvic infl ammatory disease, etc. In case of premeno-
pausal women, if the adnexal mass does not show any feature 
of malignancy (i.e. the mass is freely mobile, cystic in con-
sistency and of regular contour) a period of observation of no 
more than two months can be allowed during which hormo-
nal suppression with oral contraceptive pills can be used. A 
benign mass would regress, while a malignant mass would be 
persistent and mandates surgical removal.

Imaging Studies

Ultrasound

Ultrasonography, (both transabdominal and transvaginal) is 
accurate in differentiating tumors of the ovary from other 
types of tumors of the pelvis, in more than 90% of the patients 



Chapter 24 � Abdominal Lump (Ovarian Cancer)

475

24

Fig. 24.4: TAS showing a multiloculated mass with presence of 
cystic areas along with a few brightly echogenic areas. Differen-
tial diagnosis of mucinous cystadenoma and dermoid cyst were 
established

Fig. 24.5: TAS showing presence of a large thin walled cyst of right 
ovarian origin with multiple septa and numerous internal echoes

Fig. 24.6: TVS showing presence of a single cystic mass with 
septa arising from left adnexa

Fig. 24.7: TVS revealing the presence of an ovarian cyst (with 
multiple internal echoes) on the right side. On the left side the ovary 
is normal with presence of a dominant follicle

Fig. 24.8: TAS revealing a presence of a small functional cyst in 
the left ovary

(fi gures 24.4 to 24.8). Discrimination between benign and 
malignant lesions of the ovary can be made on the basis of 
ultrasonic patterns. Anechoic lesions have a high likelihood of 
being benign. As the percentage of echogenic material in the 
cysts increases, the likelihood of malignancy also increases. 
However, there are two exceptions to this rule. The fi rst is 
lesion with high echogenic foci, which are virtually always 
benign i.e. teratomas. Highly echogenic focus corresponds 
to the fat and hair, which fi lls many of these teratomas. The 
second is a group of tumors that are totally or near totally 
echogenic. These are less likely to be malignant in com-
parison to mixed density tumors that have a large percent-
age of anechoic component. Though sonography cannot rule 
out malignancy, anechoic or almost anechoic lesions have a 
high likelihood of being benign. In general, benign lesions 
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are likely to be unilateral, unilocular and thin walled with no 
papillae or solid areas. Septae, if present in benign masses are 
also thin. In contrast, malignant lesions are often multilocular 
with thick walls, thick septae and mixed echogenicity due to 
the presence of solid areas. Doppler fl ow studies of the ovar-
ian artery may also help in differentiating between benign and 
malignant growths. Normally a high resistance pattern (resis-
tive index >0.70) is indicative of benign growth. In malig-
nant tumors due to increased blood supply, the resistance 
index is usually low (< 0.4) and there is a high peak veloc-
ity. Other signs suggestive of malignancy include presence 
of irregular solid parts within the mass, indefi nite margins, 
papillary projections extending from inner wall of the cyst, 
presence of ascites, hydronephrosis, pleural effusion, matted 
bowel loops, omental implants, other evidence of peritoneal 
disseminated disease and lymphadenopathy. Size of tumor 
may also give clues regarding the nature of the mass. Larger 
tumors, usually greater than 8 cm in size have been thought 
to be associated with higher risk of malignancy in compari-
son to the smaller ones. Sonographic diagnosis of a malignant 
tumor necessitates further evaluation (e.g. computed tomog-
raphy or MRI). If these investigations also suggest ovarian 
cancer, then the best approach is laparotomy for staging and 
treatment.
 It takes 3–5 years after the menopause for the ovaries 
to atrophy. As previously mentioned, in postmenopausal 
women ovaries must not be palpable. There is no such thing 
as physiologic enlargement of the postmenopausal ovary. 
Since there are no follicles or corpus luteum in postmenopau-
sal ovary, no such cysts can arise. Therefore, palpable ovary 
in postmenopausal women must be considered as a signifi -
cant fi nding. The patient without delay should be subjected 
to an expedited examination under anesthesia. In cases of 
positive fi ndings during this examination, the fi ndings should 
be confi rmed on laparotomy. The ovaries should be removed 
without a biopsy in postmenopausal woman. Until recently 
it was a standard practice to perform exploratory laparotomy 
for any ovarian mass larger than 5 to 7 cm in the reproduc-
tive age group and any palpable ovary in the postmenopau-
sal subjects. However, now with the availability of advanced 
imaging technologies such as TVS, CT and MRI, diagnosis 
can be accurately established upon imaging in most of the 
instances.
 In postmenopausal women, it is suggested that anechoic 
or near anechoic cystic lesions in postmenopausal women 
should be rescanned in a month. If internal echoes or increase 
in size is apparent, or if the lesions persist for several months, 
further evaluation for malignancy would appear as a wise 
precaution.

Evaluation of adnexal lesion observed on ultrasound 
imaging studies
An algorithm illustrating the use of imaging for the evalu-
ation of ovarian masses is shown in flow chart 24.1. An 
ovarian mass observed on ultrasound examination, does not 
require further imaging characterization if it is obviously 
malignant, e.g. presence of concurrent omental implants, 
other evidence of peritoneal disseminated disease, lymphad-
enopathy, pleural effusion, hydronephrosis, etc. Also, simple 
unilocular cysts less than 5-6 cm in size, with no solid com-
ponents in a premenopausal woman, are likely benign and do 
not require further imaging. Simple cysts that are larger may 
warrant additional imaging during the future follow up visit 
to document whether these cysts have undergone resolution. 
This is particularly important because such cysts can undergo 
torsion and may need to be removed surgically if they persist. 
On the other hand, lesions found in postmenopausal women 
and those that have solid components on ultrasound examina-
tion require further evaluation, usually within 6 weeks. The 
investigations which need to be done include ultrasound or 
MRI examination and CA 125 levels.

Computed tomography
CT scan is a useful investigation for observing the size of 
tumor, invasion of other organs (kidneys, bladder, intestines, 
peritoneum and omentum) by the tumor mass, lymph node 
enlargement and presence of ascites. A CT-guided biopsy 
may also be performed.

Barium enema
This is a test to see whether the cancer has invaded the 
colon or rectum. Nowadays, barium enema has been largely 
replaced by colonoscopy in order to assess the colonic 
invasion.

Magnetic resonance imaging
MRI scans use radio waves and magnetic energy instead 
of X-rays. MRI scans are not routinely used for diagnosing 
ovarian cancer. MRI scans help in accurate characterization 
of ovarian tumors (fi gure 24.9) and are also particularly help-
ful for examining metastatic spread of the cancer to the brain 
and spinal cord.

Positron emission tomography (PET scan)
In this test, radioactive glucose is given to detect malignancy. 
Since the cancers utilize glucose at a higher rate than normal 
tissues, the radioactivity tends to get concentrated in the area 
of malignancy. A scanner can spot the radioactive deposits. In 
some instances this test has proved useful in estimating the 
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Flow chart 24.1: Evaluation of adnexal lesion observed on ultrasound imaging studies

spread of ovarian cancer. However, the test is expensive and 
is therefore not routinely done.

Preoperative Evaluation
Once the ovarian malignancy has been diagnosed or sus-
pected, a preoperative evaluation must be done in order to 
evaluate the extent of malignancy prior to undertaking surgery. 
The preoperative evaluation helps in excluding other primary 
cancers (e.g. GI malignancy), which could be metastatic to the 
ovary. The preoperative evaluation in case of ovarian malig-
nancy comprises of the following investigations:

Chest X-ray
This procedure may be done to determine whether ovarian 
cancer has metastasized to the lungs. Chest X-rays can help 
in the detection of pleural effusion.

Colonoscopy and barium enema
Colonoscopy/barium enema must be performed to exclude 
involvement of the colon by cancerous growth. Colonoscopy 
is an investigation of choice for examining the interior of 
the colon. After prior cleaning of the large intestine with 
laxatives, a fi beroptic tube is inserted into the colon via the 
rectum. This allows the clinician to evaluate the amount of 
intestinal invasion by the cancerous growth. Upper gastroin-
testinal series or gastroscopy may also be performed if symp-
toms indicate gastric involvement.

Intravenous pyelography (IVP)
Intravenous pyelography is done in order to assess the uri-
nary tract for invasion by the cancerous mass. Presence of 
hydronephrosis could be due to obstruction of the urinary 
tract by malignant growth.
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Cervical cytology
Although pap test has low sensitivity for detection of ovar-
ian malignancy, this test may help in ruling out the presence 
of uterine or endocervical cancer causing metastatic involve-
ment of the ovaries.

Exploratory Laparotomy
Sometimes cancer of the ovary cannot be diagnosed before an 
exploratory laparotomy is carried out. The staging of ovarian 
cancer is done at the time of exploratory laparotomy. Surgical 
staging helps in estimating the spread of cancer. Staging of 
the ovarian cancer is particularly important because subse-
quent treatment depends upon the stage of the disease. Once a 
stage has been assigned, it doesn’t change, even if the cancer 
later spreads to other areas of the body or comes back follow-
ing surgery.
 Besides estimating the stage of cancer spread, explora-
tory laparotomy also helps in removing most of the cancer-
ous tissue larger than about ½ inch and helps in taking out 
the tissue samples. These tissue samples help the clinician in 
deciding the stage of the tumor. The steps of surgical staging 
are described below:
• A midline or a paramedian abdominal incision is given 

in order to allow adequate access to the upper abdominal 
cavity especially in cases where there is a possibility of 
malignancy.

• At the time of surgery, the ovarian tumor must be removed 
intact and a frozen histological section should be obtained.

• Any intraabdominal free fluid or that present in the 
pouch of Douglas must be submitted for the cytological 
analysis.

• If no free fl uid is present, peritoneal washings should 
be performed by instilling and recovering 50–100 ml of 
saline from the pelvic cul-de-sac, each paracolic gutter 
and beneath each hemidiaphagram.

• A systematic exploration of all intraabdominal surfaces 
and viscera must be performed. The gynecologist must 
proceed in a clock-wise fashion from the cecum, mov-
ing cephalad along the paracolic gutter and the ascending 
colon to the right kidney, the liver and gall bladder, the 
right hemidiaphragm, transverse colon and then down to 
the left gutter, descending colon and the rectosigmoid.

• Biopsy must be taken from any suspicious areas and peri-
toneal adhesions. If there is no evidence of the disease but 
the disease is nevertheless suspected, multiple intraperito-
neal biopsies must be performed.

• The diaphragm must be sampled.
• Ovarian tumor must be resected out. Frozen section of 

the tumor must be obtained and sent immediately for his-
topathological analysis. In case of positive histological 
evidence of malignancy, total abdominal hysterectomy 
along with bilateral salpingoophorectomy (TAH + BSO) 
must be performed.

• Infracolic omentectomy, which involves resection of 
omentum from the transverse colon needs to be performed.

• Exploration of retroperitoneal spaces to evaluate the pel-
vic and paraotic lymph nodes also needs to be done.

Cancer staging and grading
The FIGO (Federation International of Gynecology and 
Obstetrics) system is used for cancer staging based on the 
fi ndings of exploratory laparotomy. This system of surgical 
staging is described below:
Stage 1: Cancer growth is limited to the ovaries. This stage is 
divided into three subgroups:
Stage 1A: The growth is limited to one ovary. There is no 
ascites containing malignant cells; no tumor is present on the 
external surface; and capsule is intact.
Stage 1B: The growth is limited to both the ovaries. There is 
no ascites containing malignant cells; no tumor is present on 
the external surface; and capsule is intact.
Stage 1C: The cancer is either at stage 1A or 1B, but with 
tumor on the surface of one or both the ovaries; or with cap-
sule ruptured or with ascites present containing malignant 
cells or with positive peritoneal washings.

Fig. 24.9: T1-weighted image on MRI scan showing a benign serous 
cystadenoma. The mass is smooth walled, having homogenous 
consistency with no internal septae or lobulations.
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Stage 2: Growth involves one or both ovaries with pelvic 
extension. There are three subgroups:
Stage 2A: The cancer has spread to the uterus and/or fallopian 
tubes.
Stage 2B: There is extension to other pelvic tissues, such as 
the rectum or bladder.
Stage 2C: The cancer is either at stage 2A or 2B, with tumor 
on the surface of one or both ovaries; or with capsule rup-
tured; or with ascites present, containing malignant cells or 
with positive peritoneal washings.
Stage 3: Tumor involves one or both the ovaries, with peri-
toneal implants outside the pelvis and/or positive retroperi-
toneal or inguinal nodes. Superfi cial liver metastasis equals 
stage 3. Tumor is limited to the true pelvis, but with histologi-
cally proven extension to small bowel or omentum.
Stage 3A: Tumor grossly limited to true pelvis with negative 
nodes but with histologically confi rmed seeding of abdomi-
nal/peritoneal surfaces.
Stage 3B: Tumor of one or both ovaries with histologically 
confi rmed implants of abdominal peritoneal surfaces, none 
exceeding 2 cm in diameter. Nodes are negative.
Stage 3C: Abdominal implants > 2 cm in diameter and/or 
positive retroperitoneal or inguinal lymph nodes.
Stage 4: Growth involving one or both ovaries with dis-
tant metastasis. If pleural effusion is present, there must be 
positive cytological test results to allot a case to stage IV. 
Parenchymal liver metastasis equals stage IV.
 The above mentioned categories are based on the fi nd-
ings of clinical examination and/or surgical exploration. If 
the cancer comes back after initial treatment, this is known as 
recurrent cancer.

Grading
Grading of ovarian cancer is done by evaluating the his-
topathological appearance of cells on the basis of micro-
scopic examination. The tumor grading gives an idea about 
the degree of malignancy and how quickly the cancer is likely 
to progress. There are three cancer grades: Grade 1 (low 
grade); grade 2 (moderate grade) and grade 3 (high grade).
Low grade cancer: The cancer cells are well differentiated 
and look very much like the normal cells of the ovary. They 
usually grow slowly and are less likely to spread.
Moderate grade cancer: The cancer cells are less well dif-
ferentiated and appear more abnormal in comparison to the 
low grade cells.
High grade cancer: The cells look very abnormal and may 
show a high grade of anaplasia. These cancers are highly 
malignant, which tend to grow very quickly and are highly 
likely to spread.

 Treatment/Gynecological Management

PREVENTION

Screening for Ovarian Cancer

Presently research studies are being carried out to assess 
whether ovarian cancers can be detected at an early stage so 
that they can be treated more effectively. Some of the tests 
which are being considered in various research trials include 
estimation of CA125 levels or performing a transvaginal 
ultrasound. The aim of these research trials is to evaluate if 
either of these tests might help in the diagnosis of women 
with early stage ovarian cancer. Since presently it is not 
known whether these screening tests could help in detection 
of ovarian cancers at an earlier stage, currently there exists no 
national screening programme for ovarian cancer.

DEFINITIVE THERAPY

The treatment of a patient with ovarian cancer must be 
planned by a multidisciplinary team comprising of a gyneco-
logical oncologist, a clinical or medical oncologist, radiolo-
gist, pathologist, a gynecological oncology nurse specialist, 
dietician, physiotherapist, occupational therapist, clinical psy-
chologist or counselor. The issues which need to be discussed 
with the patient before undertaking therapy include: The 
type and extent of the treatment the patient would receive, 
the advantages and disadvantages of the treatment, any other 
treatment options that may be available and any signifi cant 
risks or side effects of the treatment.

Stage 1 A (grade I disease)
Primary treatment for stage 1 epithelial ovarian cancer is 
surgical i.e. a total abdominal hysterectomy and a bilateral 
salpingoophorectomy and surgical staging .The uterus and 
contralateral ovary can be preserved in woman with stage IA, 
grade I disease who desire to preserve their fertility. However 
such women must be periodically monitored with routine 
pelvic examinations and determination of serum CA 125 
levels.

Stage 1A and 1B (grade 2 and 3) and stage 1C
Treatment options in this case include additional chemo-
therapy or radiotherapy besides surgery as described above. 
Chemotherapy is the more commonly used option and com-
prises of either single agent or multiagent chemotherapy. 
The most commonly used single agent chemotherapy is 
melphalan which is administered orally on a “pulse” basis 
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for 5 consecutive days, every 28 days. Radiotherapy could 
be administered either in the form of intraperitoneal radiocol-
loids (P32) or whole abdominal radiation.
 According to the current treatment recommendations, the 
treatment must be in form of either cisplatin or carboplatin or 
combination therapy of either of these drugs with paclitaxel 
for 3–4 cycles. Short course of melphalan (4–6 cycles) may 
be preferable in the older women.

Stage II, III and IV
Debulking surgery or cytoreductive surgery is performed 
in these cases. This involves an initial exploratory proce-
dure with the removal of as much disease as possible, (both 
tumor and the associated metastatic disease). Cytoreductive 
surgery includes abdominal hysterectomy and bilateral salp-
ingoophorectomy, complete omentectomy and resection of 
metastatic lesions from the peritoneal surface. The gynecol-
ogist also takes the biopsies or removes some of the lymph 
nodes in the abdomen and pelvis. They may also have to 
remove the omentum, the appendix and part of the perito-
neum. This operation can be complicated and should ideally 
be done by a specialist gynecological oncologist. The goal of 
cytoreductive surgery is resection of the primary tumor and 
all the metastatic disease. If this is not possible, the goal must 
be to reduce the tumor burden by resection of the tumor to 
an “optimal status”. The study by the Gynecologic Oncology 
Group (2004) has defi ned optimum debulking as residual 
tumor diameter of ≤1 cm3.
 Many patients are given a few cycles of chemotherapy 
following the surgery. For some patients with completely 
resected disease, whole abdominal radiation therapy may be 
used. For patients with no clinical evidence of disease and 
negative tumor markers at the completion of chemotherapy, 
a reassessment laparotomy or “second-look” surgery may be 
performed. The treatment plan for advanced stage ovarian 
cancer has been demonstrated in the fl ow chart 24.2.

Second Look Laparoscopy
Many patients who undergo cytoreductive surgery and chem-
otherapy may have no evidence of disease at the completion 
of the treatment. In order to detect the presence of subclini-
cal disease, a second look surgery is often performed. This is 
usually in form of laparotomy, though laparascopy is some-
times performed. The technique of second look laparotomy 
is essentially identical to that for the staging laparotomy. 
Multiple cytological specimens and biopsies of the perito-
neal surface must be performed, particularly in any areas of 
previously documented tumor. Additionally any adhesions or 
surface irregularities must also be sampled. Biopsy specimen 
must be taken from the pelvic side walls, cul-de-sac, bladder, 

the paracotic gutters, residual omentum and the diaphragm. A 
pelvic and para-arotic lymph node dissection should be per-
formed for those patients whose nodal tissues have not been 
previously removed. Second look laparotomies have not been 
shown to infl uence patient’s survival. Therefore, these should 
be performed only in research settings where second line 
or salvage therapies are undergoing clinical trials. Various 
second line therapies include secondary cytoreduction, whole 
abdominal irradiation, secondary chemotherapy and intra-
peritonel instillation of radiocolloids.

Radiation Therapy
Radiation therapy is not commonly used for the treatment of 
ovarian cancer. Whole abdominal radiation therapy appears 
to be a useful option for patients with metastatic disease 
that is microscopic or completely resected. The current evi-
dence suggests that the whole abdominal radiation is inap-
propriate for the patients with macroscopic residual disease. 
Radiotherapy may be rarely used to treat an area of cancer that 
has come back after surgery and chemotherapy, when other 
treatment options are no longer appropriate. Radiotherapy 
can also be used as palliative therapy in order to reduce 
bleeding or symptoms of pain and discomfort. Radiotherapy 
has been successfully used in the treatment of recurrent germ 
cell tumors which are very radiosensitive. Radioactive iso-
topes of gold (Au 198) or phosphorus (P 32) have been used 
intraperitoneally in combination with external radiotherapy.

Chemotherapy

Indications

Various indications for chemotherapy are enumerated in 
table 24.3. Chemotherapy is often recommended after sur-
gery for women with moderate or high grade ovarian cancer 
or those with stage 1B or 1C cancer. Generally six sessions 
of chemotherapy are given, over 5 to 6 months. In advanced-
stage ovarian cancer, chemotherapy is sometimes given 
before surgery (neoadjuvant chemotherapy), to shrink any 
residual tumor. Women who are given neoadjuvant chemo-
therapy are given three cycles of chemotherapy before the 
surgery, followed by three further cycles. In case of stage 

Table 24.3: Indications for chemotherapy

Early stage ovarian (stage 1B or 1C) cancer (after surgery in 
order to reduce the chance of the cancer recurrence): Adjuvant 
chemotherapy
Moderate or high grade ovarian cancer (after surgery)
Neoadjuvant chemotherapy before surgery in advanced stage 
ovarian cancer
Stage IV cancer with distant metastasis
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Flow chart 24.2: Treatment plan for advanced stage epithelial ovarian cancer

IV cancer with distant metastasis, chemotherapy is the main 
treatment modality, which is used. In women with early stage 
ovarian cancer, chemotherapy is given after surgery to reduce 
the chance of the cancer recurrence. Though chemotherapy 
cannot guarantee that the cancer will not come back, it does 
help in reducing the risk of disease recurrence.

Types of chemotherapy
Intraperitoneal chemotherapy: Chemotherapy can be instilled 
directly into the abdomen and pelvis through a thin tube. The 
drugs destroy the cancer cells in the abdomen and pelvis.
Systemic chemotherapy: Systemic chemotherapy may 
be either taken in orally or injected intravenously. The 
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drugs enter the bloodstream and destroy or control cancer 
throughout the body. Intravenous chemotherapy is given as 
a session of treatment, usually over several hours. This is 
followed by a rest period of a few weeks, which allows the 
patient’s body to recover from any side effects of the treat-
ment. Together, the treatment and the rest period are known 
as a cycle of chemotherapy. Most women are given six cycles 
of chemotherapy.

Chemotherapy regimens
After surgery, the most commonly used drug to treat ovar-
ian cancer is carboplatin, which is often given with paclitaxel 
(Taxol®). Other chemotherapy drugs that are less commonly 
used, or may be used if the cancer comes back, are topotecan 
(Hycamtin®), doxorubicin and cisplatin.
 Previously, cisplatin based chemotherapy had been most 
frequently used. However, recently paclitaxel has become 
part of the standard therapy for the advanced ovarian cancer. 
If chemotherapy is necessary, it is usually given every three 
to four weeks, for four or more sessions of treatment. After 
surgery, women with ovarian cancer are offered chemother-
apy to destroy the remaining cancer cells, which couldn’t be 
completely removed by surgery. The various types of chemo-
therapy regimens which can be used are described below:

Single agent chemotherapy
Melphalan: Previously, the single agent chemotherapy usu-
ally involved the use of a chemotherapy drug melphalan 
which acts as an alkylating agent. The standard dose of the 
Melphalan was 0.2 mg/kg/day given for fi ve consecutive days 
after every 28 days.

Platinum based chemotherapy
Platinum based drugs which are used as single agent chem-
otherapy include ciplatin, carboplatin and paclitaxel. These 
drugs are believed to be more effective than alkylating agents.

Combination Chemotherapy
Combination chemotherapy has been shown to be superior 
to single agent therapy for the most patients with advanced 
epithelial ovarian cancer.

PAC regimen
The PAC regimen has been extensively used for the advanced 
ovarian cancer. The drugs used in this regimen are as follows:
• Cisplatin: 50 mg/m2 for 3–4 weeks.
• Doxorubicin: 50 mg/m2

• Cyclophosphamide: 500 mg/m2

CHAP regimen
• Hexamethylmelamine: 150 mg/m2 orally for 1–14 days
• Cyclophosphamide: 350 mg/m2 IV on day 1 and day 8
• Doxorubicin: 20 mg/m2 IV on day 1 and day 8
• Cisplatin: 60 mg/m2 IV on day 1

Two drug regimen
The main drugs used in this regimen are cisplatin in combina-
tion with either paclitaxel or cyclophosphamide. The princi-
pal toxicities of this regimen are renal, gastrointestinal, hema-
tological and neurological. These toxicities limit the duration 
of the treatment to no more than 6–9 cycles. The recent trend 
is to replace cisplatin with carboplatin. Since the renal and 
gastrointestinal toxicities of carboplatin are modest com-
pared to those with cisplatin, the patients being treated with 
carboplatin do not require prehydration as that required by 
cisplatin.
 Administration of cisplatin requires appropriate hydra-
tion prior to therapy. Hydration is administered with one half 
normal saline given intravenously at the rate of 300–500 ml/
hour for 2–4 hours until the urine output becomes greater than 
100 ml/hour. Also immediately prior to chemotherapy, 12.5 
grams of mannitol in 50 ml of normal saline is infused. When 
satisfactory urinary output is obtained, cisplatin is infused 
in normal saline; the IV fl uid rate is decreased to 150–200 
ml/hour for 6 hours and then is discontinued if the patient is 
stable.
 The acute gastrointestinal toxicity of cisplatin (nausea 
and vomiting) can be minimized by using a strong antiemetic 
like ondancetron, given as a 32 mg IV bolus dose, followed 
by 10 mg IV every 4–6 hourly.
 PT (Cisplatin and Paclitaxel): Combination chemother-
apy with cisplatin and paclitaxel is the treatment of the choice 
for the patients with advanced epithelial ovarian cancer. 
Cisplatin is given in the dose of 75 mg/m2 and paclitaxel in 
the dose of 175–210 mg/m2.
 CT (carboplatin and paclitaxel): Starting dose of carbo-
platin is AUC = 5; paclitaxel is administered in the dose of 
175–210 mg/m2.
 PC (Cisplatin and cyclophosphamide): Cisplatin is 
administered in the dose of 75–100 mg/m2 and cyclophospha-
mide in the dose of 650–1000 mg/m2. Cisplatin combination 
therapy with cyclophosphamide must be administered over 
3–4 weeks by intravenous injection over 1–1.5 hours. It can 
be administered either on inpatient or outpatient basis.
 CC (carboplatin and cyclophosphamide): Starting dose 
of carboplatin is AUC = 5–7, while cyclophosphamide is 
administered in the dose of 600 mg/m2.
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Follow up after treatment for ovarian cancer
Follow up is usually in form of regular tests to check the 
level of CA125 in the patient’s blood. Often the CA125 level 
will begin to rise before any symptoms suggestive of cancer 
recurrence develop. However, presently the measurement of 
CA 125 levels has limited role in deciding the management 
of cancer recurrence. As a result, presently the treatment for 
cancer recurrence is delayed until she starts showing symp-
toms, or the results of an examination or scan make it is clear 
that the cancer has come back. Different types of tumor mark-
ers (table 24.4), based on the histological pattern of the tumor 
are being tried under research settings.
 If the cancer comes back, treatment is usually given with 
chemotherapy. Many different types of chemotherapy can 
be used for women in this situation. The same chemother-
apy drugs that were given initially can be used or different 
ones may be tried. Occasionally it may be possible to remove 
tumors using surgery. Radiotherapy may be used to treat par-
ticular areas or to relieve symptoms.

 Important Questions and Answers
Q.1. What are the features suggestive of malignant ovarian 
growth from the above mentioned case history?
Ans. The features suggestive of malignancy in the above 
mentioned case study are as follows:

Rapidity of growth
A rapidly growing tumor is highly suggestive of malignancy, 
while a slow growing tumor is more likely to be benign. A 
tumor which has been rapidly increasing in size over the past 
six months is suggestive of malignancy.

Consistency of the mass
In this case, the growth appeared solid, nodular and irregu-
larly shaped on vaginal examination. This is more likely to 

be malignant. On the other hand, growths which are smooth, 
cystic and have regular margins are more likely to be benign.

Fixation of the tumors
Malignant tumors are more likely to be adherent to the under-
lying structures and have a restricted mobility in comparison 
to the benign masses which are not adherent to the underlying 
structures and have a greater mobility.

Presence of ascites
Presence of free fl uid in the abdominal cavity is usually indic-
ative of peritoneal metastasis or atleast the fact that the tumor 
has perforated the ovarian capsule. However in this case no 
ascitic fl uid was present on per abdominal examination.

Cancer cachexia
Cachexia, associated with severe degrees of weight loss, 
muscle wasting, weakness and fatigue typically occurs with 
malignant growths. A benign tumor is usually not painful 
unless there is an underlying complication. A malignant tumor 
on the other hand, is associated with pain in the abdomen.
Q.2. What would be the most appropriate management in 
the above described case study?
Ans. In the above mentioned case study, after taking into con-
sideration the patient’s age and fi ndings of ultrasound exami-
nation, the suspicion of malignancy must be defi nitely ruled 
out by the clinician. The best modality of diagnosis in patient 
with suspected ovarian cancer is surgical staging on explora-
tory laparotomy.
Q.3. What investigations must be performed prior to per-
forming an exploratory laparotomy in this case?
Ans. Due to strong suspicion of malignancy in this case, an 
MRI examination was performed. MRI confi rmed the diagno-
sis of malignancy. There was no pelvic extension of malignant 
growth and lymph nodes were negative. A chest X-ray and 
blood investigations (CBC with ESR; KFT and LFT) were 
also performed prior to undertaking exploratory laparotomy.
Q.4. The surgical staging revealed palpillary cystadenocar-
cinoma stage 1 A (grade I). What would be the next step of 
management?
Ans. Total abdominal hysterectomy with bilateral salpin-
goophorectomy was performed in this case. Removal of 
both the ovaries is unlikely to cause any problem in this 
case as she has completed her family and is postmenopausal. 
However she needs to be periodically monitored with rou-
tine pelvic examinations and determination of serum CA 125 
levels every three four months for the fi rst two years and then 
six-monthly for fi ve years.

Table 24.4: Different types of tumor markers being tried to
detect cancer recurrence

Epithelial tumors Germ cell tumors Stromal tumors

CA 125 antigen Alpha-feto protein Inhibin
BRCA-1 and BRCA-2 Human chorionic
 gonadotropin
Carcinoembryonic antigen
Galactosyltransferase
Tissue polypeptide antigen
(TPA)
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Q.5. What are the factors which may affect prognosis in 
cases of ovarian cancer?
Ans. Factors which may affect prognosis in cases of ovarian 
cancer include:
• The stage of the cancer
• The type and size of the tumor
• The patient’s age and general health.
• Whether the cancer has been diagnosed for the fi rst time 

or there has been cancer recurrence.
Q.6. What is the rationale behind cytoreductive surgery?
Ans. Cytoreductive surgery aims at removal of large tumor 
mass. The goal of cytoreductive surgery is to remove the 
primary tumor and all metastatic disease. If this is not pos-
sible, the goal is to reduce the tumor burden by resection of 
the tumor to an “optimal status”. Removal of the large tumor 
mass helps in improving the patient’s quality of life and nutri-
tional status by achieving the following:
• Reduction in the volume of ascites.
• Restoration of adequate intestinal function which may 

lead to an improvement in the overall nutritional status of 
the patient.

• Improving the patient’s ability to withstand subsequent 
chemotherapy.

• Removal of cancer invading bowl, lessens sepsis.
• Removal of a large tumor reduces pain.
• Cytoreductive surgery is also believed to increase chemo-

sensitivity due to resection of areas with poor blood sup-
ply and necrosis.

Certain areas in the abdomen may not be easily accessible 
or may be unresectable, e.g., large tumor plaques on the dia-
phragm or liver, tumor involving the mesentery etc. In these 
cases other therapeutic options like CO2 laser, ultrasonic aspi-
rator, argon beam coagulator or loop electrosurgical excision 
may be used.
Q.7. What are the likely effects of surgery for ovarian 
cancer on the life of the patient who has yet not attained 
menopause?
Ans. Total abdominal hysterectomy with bilateral salpin-
goophorectomy in a patient who has yet not attained meno-
pause is likely to result in premature menopause. This is 
unlikely to be a problem in the above mentioned cases study 
because she is already menopausal since last ten years. 
However in a women who has not attained menopause, 
premature menopause can produce symptoms such as hot 
fl ushes, dry skin, reduced sexual desire and dryness of the 
vagina, which can make sexual intercourse uncomfortable. 
Such women should be prescribed hormone replacement 
therapy (HRT) following treatment for ovarian cancer. This 

could help in reducing some of the problems caused by pre-
mature menopause.
Q.8. What is the pattern of spread of an ovarian malignancy?
Ans. The most common pattern of spread of epithelial ovar-
ian cancer is through the exfoliation of the cancer cells 
that implant along the surfaces of the peritoneal cavity. 
Exfoliation of the cancer cells that implant along the surfaces 
of the peritoneal cavity tends to follow the circulatory path of 
the peritoneal fl uid. As a result, metastases are typically seen 
on the posterior cul-de-sac, paracolic gutters, right hemidi-
aphragm, liver capsule and peritoneal surfaces of the intes-
tine, their mesenteries and the omentum. Though the lumen 
of the intestines is rarely invaded by the malignant cells, pro-
gressive agglutination of the bowel loops often takes place, 
resulting in functional intestinal obstruction. This condition is 
known as carcinomatous ileus.
 Other less common modes of spread of ovarian cancer 
include lymphatic and hematogeneous spread. Lymphatic 
spread can result in the involvement of pelvic and paraaor-
tic group of lymph nodes. Lymphatic spread above the dia-
phragm can result in the involvement of supraclavicular 
lymph nodes. Hematogeneous spread can occur to organs like 
lungs and liver.
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 Case Study
A 24-year-old nulliparous woman married since last one year, 
presented with 3 months amenorrhea to the A&E department 
with vaginal bleeding and severe abdominal pain particularly 
confi ned to the left iliac fossa. She had done a home preg-
nancy test, which was positive. Vaginal examination revealed 
cervical motion tenderness and a normal-sized uterus. An 
ultrasound examination and urine hCG levels were ordered. 
Urine hCG levels were found to be raised and TVS examina-
tion revealed an adnexal mass (about 1 cm in size) and an 
empty uterus.

 Introduction
Ectopic means “out of place.” In an ectopic pregnancy, the 
fertilized ovum gets implanted outside the uterus as a result 
of which the pregnancy occurs outside the uterine cavity 
(fi gure 25.1). Ectopic pregnancy usually occurs as a result of 
delay or prevention in passage of the blastocyst to the uterine 

Ectopic Pregnancy25
cavity resulting in its premature implantation in the extrauter-
ine tissues.
 Most commonly, i.e. in nearly 95% of cases, the ferti-
lized ovum gets implanted inside the fallopian tube. The 
ovum buries into the tube and induces a decidual reaction in 
the cells of the endosalpinx. However, this reaction is feeble. 
Also, there occurs invasion of the trophoblastic cells into the 
wall of the fallopian tube. As a result, there is a high risk of 
choriodecidual hemorrhage and of erosion or rupture of the 
tube wall.
 Since the uterus itself is under the infl uence of the hor-
mones of the corpus luteum and of the trophoblast, there 
occurs generalized enlargement, increased vascularity, tissue 
hypertrophy and decidual reaction in the endometrium.
 Other extrauterine locations where an ectopic preg-
nancy can get implanted include the ovary, abdomen or the 
cervix. Average incidence for occurrence of pregnancy at 
various locations is enumerated in table 25.1 and shown in 
fi gure 25.2.
 The extrauterine locations do not have suffi cient space 
or nurturing tissues to support a growing pregnancy. Since 
none of these areas have been equipped by nature to support 
a growing pregnancy, with the continuing growth of the fetus, 

Fig. 25.1: Ectopic pregnancy Fig. 25.2: Common sites of occurrence of ectopic pregnancy
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 History

RISK FACTORS
The risk factors for ectopic pregnancy are described below 
and need to be elicited at the time of taking history:
• Prior history of an ectopic pregnancy: The risk of future 

ectopic pregnancy is about 15% after the fi rst ectopic 
pregnancy, and 30% after the second.

• History of pelvic infections, including infections such as 
PID, STD, salpingitis and tuberculosis: Infection in the 
pelvis is an important cause for ectopic pregnancy. Pelvic 
infections may be caused by sexually transmitted organ-
isms, such as chlamydia or gonorrhea. However, non-sex-
ually transmitted bacteria can also cause pelvic infection 
and increase the risk of an ectopic pregnancy. Infection 
causes an ectopic pregnancy by damaging the tubal ciliary 
epithelium or obstructing the fallopian tubes. Damage to 
the ciliated epithelium of the fallopian tubes is likely to 
delay the transport of the fertilized ovum along the fal-
lopian tube. Additionally, infection-related scarring and 
partial blockage of the fallopian tubes are likely to further 
prevent the movement of fertilized ovum into the uterine 
cavity.

• Prior surgeries to the fallopian tubes, including tubal 
reconstructive surgery, tubectomy, etc.

• Endometriosis and pelvic scar tissue (pelvic adhesions): 
This can further narrow the fallopian tubes and disrupt the 
transportation of egg, thereby increasing the chances of an 
ectopic pregnancy.

• Fibroid tumor of the uterus,
• Pelvic scar tissue and adhesions may commonly occur in 

cases of previous abdominal surgeries.
• Intrauterine devices and hormonal contraception: Use 

of progesterone only hormonal contraceptive devices 
are likely to cause altered tubal mobility resulting in the 
development of ectopic pregnancy. The use of an intrau-
terine device per se does not increase the risk of ectopic 
pregnancy. However, a normal pregnancy is unlikely with 
an IUD in place, so if a woman becomes pregnant while 
using an IUD, it is more likely the pregnancy is not inside 
the uterus.

• Congenital abnormalities of tubes
• Tuberculosis of the tubes
• ART procedures
• Smoking is a risk factor in about one third of ectopic 

pregnancies and may contribute to decreased tubal motil-
ity by causing damage to the ciliated cells in the fallopian 
tubes.

the gestational sac and the organ containing it burst open. 
This can result in severe bleeding, sometimes even endanger-
ing the woman’s life. A classical ectopic pregnancy normally 
does not develop into a live birth. Although spontaneous reso-
lution of ectopic pregnancy can sometimes occur, patients are 
at risk of tubal rupture and catastrophic hemorrhage. Ectopic 
pregnancy is estimated to occur in 2% of all pregnancies. It 
remains a major cause of maternal morbidity and mortality 
when misdiagnosed or left untreated.

Course of Ectopic Pregnancy
The implanted tubal pregnancy can take the following course:
 Tubal abortion: The pregnancy gets aborted out through 
the tube. It may either get completely absorbed or there may 
be complete or incomplete abortion. If the internal bleeding 
continues to occur, the condition may become symptomatic.
 Tubal mole: The embryo dies due to faulty environment 
and gets converted into a carneous mole.
 Tubal rupture: The fallopian tube may rupture due to its 
thin lumen at the isthmus and ampulla. The lumen is inca-
pable of distension due to burrowing in and erosion by the 
blastocyst.
 Tubal rupture is usually intraperitoneal and may result in 
severe bleeding and partial or complete extrusion of chori-
onic villi resulting in hemodynamic instability and shock like 
features. Rarely, the rupture may be extra-peritoneal. If the 
rupture occurs in the broad ligament, this may result in the 
development of of a broad ligament hematoma.
 Chronic ectopic adnexal mass: The products of concep-
tion are partially extruded out through the fi mbriae or partial 
rupture. After a slight or moderate bleeding, the hemorrhage 
may get arrested and result in the formation of an adnexal 
mass involving the tube and ovaries.
 Fetal survival to term: This usually does not occur as 
the fetus is commonly unable to develop beyond 6 weeks of 
gestation.

Table 25.1: Average incidence for occurrence of ectopic
pregnancy at various locations

Location of extra uterine Incidence of
pregnancy occurrence

Fallopian tube  97%
Ampulla 80%
Isthmus 11%
Fimbria  4%
Cornua  2%
Interstitium 3%
Abdominal cavity, ovary, and cervix 3%
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• Altered tubal motility can also occur as the result of hormo-
nal contraception. Both progesterone only contraception 
and progesterone intrauterine devices (IUDs) have been 
associated with an increased risk of ectopic pregnancy.

• Patients who are 35–44 years of age.
• Patients who have had several induced abortions.
• One third of ectopic pregnancies occur in women with no 

known risk factors.
• Infertility problems and use of ovulation induction drugs 

and techniques for assisted conception.
• The risk is highest for women who are over 35 and have 

had used some birth control methods for pregnancy control 
such as progesterone-only oral contraceptives, progester-
one intrauterine devices (IUDs), or the morning-after pill. 
The pregnancy occuring even after the use of contracep-
tion is more likely to be ectopic in nature.

• Smoking and having multiple sexual partners also 
increases the risk of an ectopic pregnancy.

SYMPTOMS

Ectopic pregnancy can be diffi cult to diagnose in the begin-
ning because symptoms are often very much similar to those 
of a normal early pregnancy. These can include missed peri-
ods, breast tenderness, nausea, vomiting, or frequent uri-
nation. The typical triad on history for ectopic pregnancy 
includes bleeding and abdominal pain and a positive preg-
nancy test result. However, while these symptoms are typical 
for an ectopic pregnancy, they do not imply that an ectopic 
pregnancy is necessarily present and could also represent 
other conditions. In fact, these symptoms may also be associ-
ated with a threatened abortion in non-ectopic pregnancies. 
The symptoms of an ectopic pregnancy typically occur 6 to 
8 weeks after the last normal menstrual period, but they may 
occur later, if the ectopic pregnancy is not located in the fal-
lopian tube.
 When bleeding occurs, the clinical presentation can be 
suggestive of miscarriage. Many women with ectopic preg-
nancy may show no signs and symptoms. As a result, almost 
half of the cases are not diagnosed at the fi rst prenatal visit. 
Pain may be felt in the pelvis, abdomen, lower back or, 
sometimes may even be referred to the patient’s shoulder or 
neck, especially in cases of hematoperitoneum. Most women 
describe the pain as sharp and stabbing in nature. It may be 
confi ned to one side of the pelvis and may come and go or 
vary in intensity. Acute blood loss in some cases may result 
in the development of dizziness or fainting and hypotension. 
Malaise, weakness, dizziness, and a sense of passing out on 
standing can represent serious internal bleeding, and man-
dates immediate laparotomy.

 General Physical Examination
The following signs may be observed on GPE:
• Normal signs of early pregnancy (e.g. uterine softening).
• Abdominal pain and tenderness.
• Evidence of hemodynamic instability (hypotension, col-

lapse, signs and symptoms of shock).
• Hypotension: Low blood pressure could be related to 

signifi cant amount of intra-peritoneal bleeding. In severe 
cases even shock may be present.

• Signs of peritoneal irritation (abdominal rigidity and 
guarding).

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION
Signifi cant abdominal tenderness suggests ruptured ectopic 
pregnancy, especially in a patient with hypo tension who 
presents with guarding and rebound tenderness.
 The signs of unruptured ectopic pregnancy on exami-
nation include lower abdominal tenderness with or without 
rebound and pelvic tenderness, usually much worse on the 
affected side.

PELVIC EXAMINATION

The following findings may be observed on the vaginal 
examination.
• Vaginal bleeding may be observed on per speculum 

examination.
• Uterine or cervical motion tenderness on vaginal exami-

nation may suggest peritoneal infl ammation.
• The uterus may be slightly enlarged and soft.
• An adnexal mass may be palpated (with or without 

tenderness).
 Presence of a normal or slightly enlarged uterus and a pal-
pable adnexal mass on vaginal examination and symptoms 
such as vaginal bleeding, and pelvic pain with manipula-
tion of the cervix, signifi cantly inc rease the likelihood of an 
ectopic pregnancy. Clinical examinations are not diagnostic 
because up to 30% of patients with ectopic pregnancies may 
have no vaginal bleeding, 90% may have a palpable adnexal 
mass, and up to 10% have negative pelvic examinations. 
The overall likelihood of ectopic pregnancy is nearly 39% 
in a patient with abdominal pain and vaginal bleeding but 
no other risk factors. The probability of ectopic pregnancy 
increases to 54% if the patient has other risk factors (e.g., his-
tory of tubal surgery, ectopic pregnancy, or pelvic infl amma-
tory disease, in utero DES exposure, or an intrauterine device 
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in situ at the time of conception). Gynecologists should there-
fore remember that no combination of physical examination 
fi ndings can reliably exclude ectopic pregnancy. Abdominal 
rigidity, involuntary guarding, and sev ere tenderness as well 
as evidence of hypovolemic shock, such as orthostatic blood 
pressure changes and tachycardia, should alert the clinician to 
a surgical emergency; this may occur in up to 20% of cases.

 Differential Diagnosis

Obstetric Causes

• Threatened or incomplete miscarriage.
• Early pregnancy with pelvic tumors.
• Septic abortion.

Gynecological Causes
• Pelvic infl ammatory disease.
• Ruptured or hemorrhagic corpus luteum.
• Salpingitis.
• Adnexal torsion.
• Degenerating fi broids.
• DUB.
• Endometriosis.
• Ovarian torsion.
• Tubo-ovarian abscess.

Non-gynecological Diseases
• Appendicitis.
• Urinary calculi.
• Gastroentritis.
• Intraperitoneal hemorrhage.
• Perforated peptic ulcer.

 Management
By the early 20th century, the standard treatment for ectopic 
pregnancy included laparotomy and ligation of the bleeding 
vessels with removal of the affected tube (salpingectomy). 
Since the 1980s and 1990s, medical therapy of ectopic preg-
nancy had been implemented and had replaced surgical 
treatment in many cases. However, now in the 21st century, 
the treatment modality has shifted towards minimal inva-
sive surgery (operative laparoscopy), and salpingostomy, 
which have largely replaced laparotomy and salpingec-
tomy. Whenever the tubal ectopic pregnancy is diagnosed 
or suspected, the patient should be admitted immediately to 
the hospital. If the patient is in a state of shock, it needs to 
be treated fi rst. Transfusion with blood, plasma or substi-
tutes needs to be arranged as soon as possible. If in shock, 

resuscitation and surgery at the same time can be life saving. 
Immediate laparotomy and clamping of the bleeding vesssels 
may be the only way of saving the life of a moribund patient. 
Management plan for a patient with suspected ectopic preg-
nancy has been summarized in fl ow chart 25.1.

 Investigations

Blood (ABO and Rh type)

Blood typing (ABO and Rh), and antibody screen should be 
done in all pregnant patients with bleeding to identify Rh 
negative pregnant patients in whom bleeding would be asso-
ciated with an increased risk of Rh isoimmunization. Such 
patients require to be injected with 50 μg of anti-D immune 
globulins (Rhogam) to prevent the occurrence of hemolytic 
disease of the newborn. Blood must be typed and crossed 
in order to ensure availability of blood products in case of 
excessive blood loss. Hemoglobin or hematocrit levels must 
be measured serially in order to quantify blood loss.

Urine or Serum β hCG Levels
In the emergency department, pregnancy is diagnosed by 
determining the levels of β human chorionic gonadotropin 
(β hCG) levels in the urine or serum. This hormone may be 
detected in the urine and blood as early as 1 week before an 
expected menstrual period. While urine testing may detect 
levels up to 20–50 IU/L, serum testing may detect levels 
as low as 5 IU/L. In most cases of suspected ectopic preg-
nancy, screening is initially done with urine pregnancy test. 
Determination of serum β hCG levels is a time consuming 
procedure and may not be a practical option at the time of 
emergency. However, if pregnancy is strongly suspected, even 
when the urine pregnancy test has a negative result, serum 
testing becomes necessary. The quantitative level of β hCG 
found in ectopic pregnancy varies. In a normal pregnancy, 
the β hCG level doubles every 48–72 hours until it reaches 
10,000–20,000 mIU/mL. Normal intrauterine pregnancies are 
associated with a doubling time of 1.4–2.1 days. According 
to the ACOG recommendations (2008), an increase in serum 
human chorionic gonadotropin of less than 53% in 48 hours 
confi rms an abnormal pregnancy. With ectopic pregnancies, 
β hCG levels usually increase at a reduced rate. Therefore, 
rising, falling or plateauing of β hCG levels are indicative of 
ectopic pregnancy.
  A single serum measurement of the β hCG concentra-
tion, however, cannot defi nitely identify the presence of an 
intrauterine gestational sac. Although women with an ectopic 
pregnancy tend to have lower β hCG levels than those with 
an intrauterine pregnancy, there is considerable overlap. 
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Flow chart 25.1: Management of patients with suspected diagnosis of ectopic pregnancy

Therefore serial β hCG measurement is often used for women 
with fi rst-trimester bleeding or pain, or both. However, simi-
lar to a single measurement, serial measurement of β hCG 
levels also cannot confi rm the intrauterine location of the ges-
tational sac. In a patient with a subnormal increase in β hCG 

concentration, nonviability is assumed, and more invasive 
investigations must be used for differentiating between mis-
carriage and ectopic pregnancy. Though the falling β hCG 
levels confi rm nonviability, at the same time they do not rule 
out ectopic pregnancy. The lack of an IUP when the β hCG 
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level is above the discriminatory zone represents an ectopic 
pregnancy or a recent abortion.

Discriminatory zone of β hCG
The discriminatory zone of β hCG is the level above which a 
normal intrauterine pregnancy (IUP) is reliably visualized in 
nearly 100% cases. Ectopic pregnancy is suspected if transab-
dominal ultrasonography does not show an intrauterine gesta-
tional sac and the patient’s β hCG level is greater than 6,500 
mIU per mL (6,500 IU per L) or if transvaginal ultrasonog-
raphy does not show an intrauterine gestational sac and the 
patient’s β hCG level is 1,500 mIU per mL (1,500 IU per L) 
or greater.

Imaging Studies
Ultrasonography, especially transvaginal sonography or 
endovaginal ultrasonography should be the initial investiga-
tion of choice for symptomatic women in their fi rst trimes-
ter. TVS can be performed either in the outpatient clinic or 
emergency department to diagnose intrauterine pregnancy. 
Transvaginal ultrasonography has been reported to have 
sensitivity of 90%, specifi city of 99.8%, with positive and 
negative predictive values of 93% and 99.8% respectively. 
Not only is this highly accurate in identifying ectopic preg-
nancy, but it also helps in determining the health and viability 
of the patient’s intrauterine pregnancy.

Signs of an IUP on TVS
Presence of a gestational sac with a sonolucent center 
(>5 mm in diameter) is indicative of an intrauterine preg-
nancy. Gestational sac is surrounded by a thick, concentric, 
echogenic ring located within the endo metrium and contains 
a fetal pole, yolk sac, or both. A normal gestational sac, an 
ovoid collection of fl uid adjacent to the endometrial stripe, 
can be visualized by means of the transvaginal probe at a 
gestational age of about 5 weeks. It can often be seen when 
it is 2 or 3 mm in diameter and should be consistently seen at 
5 mm. Since a pseudogestational sac is often associated with 
an ectopic pregnncy, presence of a sac alone cannot confi rm 
intrauterine pregnancy. The earliest embryonic landmark, the 
yolk sac, appears when the sac is 8 mm or more in diameter, 
usually during the fi fth week of gestation. Cardiac activity 
can be seen with endovaginal scanning when the embryo 
reaches 4 to 5 mm in diameter, at a gestational age of 6–6.5 
weeks.

Probably abnormal IUP
The gestational sac is larger than 10 mm in diameter without 
a fetal pole or with a defi nite fetal pole but without cardiac 

activity. In these cases, the gestational sac frequently has an 
irregular or crenated border.

Defi nite ectopic pregnancy
Signs of a defi nite ectopic pregnancy on TVS examination 
are as follows:
• A thick, bright echogenic, ring-like structure, which is 

located outside the uterus, having a gestational sac con-
taining an obvious fetal pole, yolk sac or both. This usually 
appears as an intact, well defi ned tubal ring (Doughnut or 
Bagel sign). Though this fi nding confi rms the diagnosis of 
ectopic pregnancy, it may not always be present.

• An empty uterus or presence of a pseudogestational sac. 
Pseduogestational sac is typically formed due to endome-
trial changes and fl uid collection on the endometrial cav-
ity occurring with implantation of extrauterine pregnancy. 
The gestational sac of a normal intrauterine pregnancy 
is placed eccentrically, where as a psedugestational sac 
is centrally placed. An empty uterus on TVS images in 
patients with a serum β hCG level greater than the dis-
criminatory cut-off value is considered to be an ectopic 
pregnancy until proven otherwise. An empty uterus also 
may represent a recent abortion. However, in that case, 
serum β hCG levels would not be greater than the dis-
criminatory cut-off value.

• Cystic or solid adnexal or tubal masses (including the 
tubal-ring sign, representing a tubal gestational sac) 
(fi gures 25.3 and 25.4) and severe adnexal tenderness with 
probe palpation are also suggestive of ectopic pregnancy.

• Hematosalpinx (presence of free fl uid or blood in the 
fallopian tubes) and echogenic or sonolucent cul-de-sac 
fl uid.

• Ruptured ectopic pregnancy: In case of a ruptured ectopic 
pregnancy, the ultrasonographic fi ndings include presence 
of free fl uid or clotted blood in the cul-de-sac or in the 
intraperitoneal gutters (Morrison pouch).

 The criteria for TVS diagnosis of ectopic pregnancy, 
given by Rottem et al (1991), are described in table 25.2.
 If a low-risk patient’s ultrasonography is negative for 
intrauterine pregnancy, she is hemo dynamically stable and 

Table 25.2: The criteria for TVS diagnosis of ectopic pregnancy

Stage TVS fi nding

Type 1A Well defi ned tubal ring displaying fetal heart.
Type 1B Well defi ned tubal ring displaying no fetal heart.
Type 2 Ill defi ned tubal mass.
Type 3 Free pelvic fl uid, empty uterus, displaying no adnexal 

mass.
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Fig. 25.3: Ultrasound showing an ectopic pregnancy of 
the left tube

Fig. 25.4: Ultrasound showing an ectopic pregnancy in 
the right tube

has a β hCG level less than 1,500 mIU per mL, the physi-
cian should take another β hCG measurement after 48 hours. 
Patients with a nondiagnostic transvaginal ultrasonography 
results and a β hCG level of 1,500 mIU per mL or greater are 
at an increased risk for ectopic pregnancy and may require a 
surgical consultation and must remain under vigilance. Serial 
measurement of β hCG and progesterone concentrations may 
also be useful when the diagnosis remains unclear.

Other Tests
Progesterone has been used by some in assessment of an 
ectopic pregnancy. While a value of 25 ng/mL is associated 
with normal pregnancies in 98% of cases, a value of less than 
5 ng/mL identifi es a nonviable pregnancy without regard 
to location of the pregnancy. Most women with an ectopic 
pregnancy would show serum progesterone levels some-
where in between these two values, limiting the clinical use-
fulness of progesterone in diagnosing an ectopic pregnancy. 
Measurement of the serum concentration of progesterone has 
been investigated as a potentially useful adjunct to serum β 

Fig. 25.5: Unruptured ectopic pregnancy in the ampulla of 
right tube

hCG measurement, since progesterone levels are stable and 
independent of gestational age in the fi rst trimester. Rapid 
progesterone analysis can identify two important subgroups 
of patients in the emergency department with symptomatic 
fi rst-trimester bleeding or pain, or both: Stable patients with 
progesterone levels above 22 ng/mL, who have a high (but 
not certain) likelihood of viable intrauterine pregnancy; and 
patients with levels of 5 ng/mL or less, who almost certainly 
have a nonviable pregnancy. Invasive diagnostic testing (e.g., 
D&C) could be offered to the latter, as could treatment with 
methotrexate, without fear of interrupting a potentially viable 
intrauterine pregnancy. Serum progesterone levels can detect 
pregnancy failure and identify patients at risk for ectopic 
pregnancy, but they are not diagnostic of ectopic pregnancy. 
Sensitivity for diagnosis of ectopic pregnancy is very low 
(15%); therefore, 85% of patients with ectopic pregnancy will 
have normal serum progesterone levels.

Diagnostic Procedures

Laparoscopic examination

Sometimes in case of doubt, laproscopic examination may 
be performed to diagnose an ectopic pregnancy. In case, the 
diagnosis of ectopic pregnancy is confi rmed on laparoscopic 
examination (figures 25.5 and 25.6), definitive treatment 
(salpingectomy or salpingostomy) may be carried out.

Culdocentesis
Culdocentesis can be performed to help diagnose blood in the 
cul-de-sac (fi gure 25.7). Presence of non-clotted blood in the 
pouch of Douglas is diagnostic of chronic hemorrhage in the 
abdomen and is suggestive of a ruptured ectopic pregnancy.
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must then be performed after taking into consideration the 
patient’s age, future reproductive capacity as well as the 
nature of lesion. Decisions regarding management should be 
based on the following inclusion criteria. Some of these are 
as follows:
• Patient’s hemodynamic stability: Treatment of an ectopic 

pregnancy varies, depending on how medically stable the 
woman is. Surgery is the only treatment option which 
must be used in hemodynamically unstable patients.

• The size of ectopic pregnancy.
• Location of the pregnancy.
The various treatment options for ectopic pregnancy are 
described below in details:

Expectant Management
Expectant management of ectopic pregnancy is based on the 
assumption that a certain proportion of all ectopic pregnan-
cies will regress spontaneously and be slowly absorbed. Such 
pregnancies will not progress to tubal rupture. This may be a 
possibility in cases where the hCG levels appear to be fall-
ing and the woman appears clinically well. If the initial hCG 
level is less than 200 mIU/mL, 88% of patients may experi-
ence spontaneous resolution. Expectant management should 
be offered only when transvaginal ultrasonography fails to 
show the location of the gestational sac and the serum levels 
of β hCG and progesterone are low and declining, and the 
patient desires future fertility. The criteria for expectant man-
agement of ectopic pregnancy are as follows:
• Serum hCG levels < 200 mIU/ml.
• Ectopic pregnancy is suspected, but TVS fails to reveal 

suggestive extrauterine fi ndings.
• Size of ectopic pregnancy is less than 2 cm.
• Hemoperitoneum is less than 50 ml.
 In certain cases which appear to be candidates for expect-
ant management, imaging and laboratory assessment may 
not be able to clearly distinguish between a failed intrauter-
ine pregnancy and a resolving ectopic pregnancy. Expectant 
treatment should be abandoned if a patient experiences sig-
nifi cant increase in abdominal pain, serum hCG starts to 
increase or fails to decrease, or a patient shows signs of tubal 
rupture. Due to the possibility of tubal rupture, these patients 
must be carefully monitored until the serum β hCG concen-
tration falls below 15 IU/L; and serum progesterone levels < 
5 ng/ml. At this point almost all ectopic pregnancies resolve 
spontaneously, without rupture.

Medical Management (Methotrexate)
Medical management is nowadays being sometimes employed 
in stable patient with a medically treatable ectopic pregnancy 

Fig. 25.6: Unruptured tubal ectopic pregnancy on the right side

Fig. 25.7: Procedure of culdocentesis

 Treatment/Gynecological Management
Various treatment options for ectopic pregnancy include 
expectant, medical and surgical management (fl ow chart 25.2). 
Before deciding the treatment option in a woman with ectopic 
pregnancy, she and her partner must be fully involved in 
deciding the relevant management. They must be provided 
with the written information regarding the various treat-
ment options and carefully explained about the advantages 
and disadvantages associated with each approach. Before 
deciding the appropriate surgical management, the opposite 
tube and ovary must defi nitely be examined. The procedure 
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Flow chart 25.2: Treatment plan for patients with ectopic pregnancy

or in presence of other medical conditions which would make 
the risk of surgery unacceptable. An early ectopic pregnancy 
can sometimes be treated with an injection of methotrexate, 
which stops the growth of the embryo. Initial protocols for 
medical treatment of ectopic pregnancy required long-term 
hospitalization and multiple doses of methotrexate. This was 
associated with signifi cant side effects. With the advancement 
in science and technology over the years, modifi cation and 
refi nements of the protocols for medical therapy of ectopic 
pregnancy have now allowed for single-dose outpatient 
therapy. While methotrexate presently remains the most 
effective and commonly used drug in medical therapy for 
treatment of an ectopic pregnancy, other protocols, using 
drugs such as potassium chloride, hyperosmolar glucose, 

RU 486, and prostaglandins, have also been used. These 
drugs may be administered orally, systemically, and locally 
into the ectopic pregnancy under direct vision. However, 
these therapies are largely experimental at present since 
there is limited experience in using them and the effi cacy 
of such treatment modalities over standard methotrexate 
protocol has not been established. Presently, the focus is 
mainly on the use of methotrexate therapy for treatment of 
ectopic pregnancy. Methotrexate therapy can be offered to 
the women who show abnormal doubling rate of the β hCG 
levels and an extrauterine gestational sac has been identifi ed 
on sonographic examination. Before administration of 
methotrexate, the prerequisites mentioned in table 25.3 must 
be fulfi lled.



Chapter 25  Ectopic Pregnancy

495

25

closely. The serum β hCG concentration should be measured 
weekly.
 On discharge from oncology unit, the women should be 
advised that she may experience some pain in the abdomen 
as the pregnancy resolves. Mild abdominal pain could be due 
to tubal abortion or tubal distention because of hematoma 
formation. Severe abdominal pain, however, can be a sign of 
actual or impending tubal rupture.

Protocol for multi-dose methotrexate regimen
Multi-dose regime of methotrexate may be considered for 
women with cervical or cornual ectopic pregnancies, after 
discussion with gynecology consultant (table 25.6). In this 
regimen, methotrexate is administered in the dose of 1 mg/
kg body weight via intramuscular route every other day alter-
nately along with leucovorin in the dose of 0.1 mg per kg 
body weight. Follow up with LFTs, CBC, KFT and serum 
β hCG levels is required at baseline, day 1, day 3, day 5 and 
day 7 until the serum β hCG levels decrease. Weekly follow-
up must be with serum β hCG levels until serum β hCG are 
no longer detected.

Surgical Treatment
Surgical treatment in form of open surgery (laparotomy) or 
minimal invasive surgery (laparoscopy) is the most com-
monly used treatment option. The procedures which can 
be performed at the time of both laparotomy and lapar-
oscopy include salpingectomy or salpingotomy. In a 

Table 25.3: Prerequisites for starting medical treatment of
ectopic pregnancy

Patient is hemodynamically stable and does not have pelvic pain.
Patient desires future fertility.
Patient appears to be reliable and compliant who will return for 
post-treatment follow up care.
Ectopic pregnancy smaller than 4 cm in diameter and no fetal heart 
activity on TVS or smaller than 3.5 cm with presence of cardiac 
activity and absence of any free fl uid in the pouch of Douglas.
There is no evidence of tubal rupture.
Serum hCG is below 3000 IU/L, with minimal symptoms.
Availability of facilities for follow up care following the use of 
methotrexate.
Patient agrees to use reliable contraception for 3-4 months post 
treatment.
Patient has no underlying severe medical condition or disorder.
There is no underlying abnormality of LFT, KFT or FBC suggestive 
of liver, renal or bone marrow impairment.
Patient does not have any known contraindications to methotrexate.
Patient is not currently taking non-steroidal antiinfl ammatory drugs 
(NSAID), diuretics, penicillin and tetracycline group of drugs.
Patient does not have a co-existing intrauterine pregnancy.
Patient is not breastfeeding.

 Methotrexate (MTX) is a folic acid antagonist, which 
inhibits DNA synthesis in actively dividing cells, includ-
ing trophoblasts. When administered to properly selected 
patients, it has been found to be associated with a success 
rate of up to 94%. Side effects of methotrexate therapy 
include bone marrow suppression, elevated liver enzymes, 
rash, alopecia, stomatitis, nausea, and diarrhea. The time to 
resolution of the ectopic pregnancy is usually between 3 to 7 
weeks following methotrexate therapy.
 One of the best predictors of success of medical therapy 
is the initial serum β hCG levels. Success rates of more than 
90% can be achieved with single-dose methotrexate when 
hCG levels are less than 5000 mIU/mL. Success rates with 
single-dose methotrexate have been observed to progressively 
decrease as serum hCG levels increase. The overall success 
rate with multiple-dose MTX therapy has been found to be 
greater than that associated with single-dose methotrexate 
therapy. However, single-dose therapy is less expensive, 
has a lower rate of side effects (29% vs. 48%), requires less 
intensive monitoring, and does not require rescue with folinic 
acid. Absolute and relative contraindications to methotrexate 
therapy have been described in table 25.4.

Protocol for single-dose methotrexate
The protocol for single-dose methotrexate is described in 
table 25.5. Patients treated with MTX should be followed 

Table 25.4: Contraindications to methotrexate therapy

Absolute contraindications

Pregnancy and lactation.
Hepatic, renal, or hematologic dysfunction e.g., liver disease with 
a transaminase level two times greater than normal, renal disease 
with a creatinine level greater than 1.5 mg per dL (133 μmol per L).
Overt or laboratory evidence of immunodefi ciency with a white 
blood cell count less than 1,500 per mm3 (1.5 x 109 per L).
Peptic ulcer disease.
Alcoholism, alcoholic liver disease, or other chronic liver disease.
Active pulmonary disease.
Preexisting blood dyscrasias, such as bone marrow hypoplasia, 
leukopenia, thrombocytopenia [platelet count less than 100,000 
per mm3 (100 × 109 per L), or signifi cant anemia.
Known sensitivity to methotrexate.

Relative contraindications

Gestational sac larger than 3.5 cm.
Presence of embryonic cardiac activity.
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Table 25.5: Protocol for single-dose methotrexate

Pretreatment investigations
Complete blood count.
Blood group typing (ABO & Rh) and antibody testing.
Liver function and kidney function tests.
Measurement of serum β hCG levels.
Transvaginal sonography.
Pretreatment prerequisites
Written informed consent must be obtained from the patient and 
her partner.
Woman’s weight and height must be obtained and her body sur-
face area must be calculated.
Day 0 (day of treatment)
Methotrexate needs to be injected in the dosge of 50 mg/m2 

intramuscular injection.
RhoGAM (300 μgms) intramuscular if the patient is Rh negative.
Advise patients not to take vitamins with folic acid until complete 
resolution of the ectopic pregnancy occurs.
Folinic acid supplements to be discontinued.
They should also refrain from strenuous exercises, alcohol con-
sumption and intercourse for the same period.
Day 4
Measurement of the β hCG levels must be performed, and serve as 
the baseline level against which subsequent levels are measured.
Day 7
Serum β hCG levels are measured on day 7. If the β hCG level 
has dropped by 15% or more since day 4, weekly hCG levels 
must be obtained until they have reached the negative level. If the 
weekly levels plateau or increase, a second course of methotrex-
ate may be administered. Second dose of methotrexate may also 
be required if decline in β hCG levels is less than 25% on day 7. 
If no drop has occurred by day 14, surgical therapy is indicated.
If the patient develops increasing abdominal pain after methotrex-
ate therapy, repeat a transvaginal scan to evaluate for possible 
rupture.
AST levels, CBC and TVS also need to be done
Weekly
Measure serum β hCG concentrations, until levels become < 15 
IU/L.
Perform TVS.
Anytime
 Perform laparoscopy if the patient has severe abdominal pain, 
acute abdomen or if the ultrasound reveals blood in the abdomen.

Table 25.6: Methotrexate multi-dose regime

Methotrexate Regime

Methotrexate to be administered in the dose of 1 mg/kg IM, on 
alternate days (days 1, 3, 5 and 7) for total of 4 doses.
Leucovorin calcium must be administered in the dosage of 0.1 mg 
per kg body weight IM on alternate days (30 hours after previous 
methotrexate injection) – days 2, 4, 6, 8.
Srum β hCG levels must be measured at weekly intervals until 
<5 IU/L.

Table 25.7: Indications for surgical therapy

Candidate not suitable for medical therapy.
Failed medical therapy.
Heterotopic pregnancy with a viable intrauterine pregnancy.
Patient is hemodynamically unstable and requires immediate 
treatment.
Preoperative preparation.

hemodynamically stable patient, a laparoscopic approach is 
preferable to laparotomy. If the woman is not hemodynami-
cally stable, the most expedient method of surgical manage-
ment should be chosen, i.e. laparotomy. Some indications for 
surgical therapy are described in table 25.7.
• Treatment needs to be explained to the women and her 

partner and written informed consent must be obtained.
• Patient’s blood sample needs to be typed and cross-

matched (ABO and Rh) and blood needs to be arranged. 

Anti-D immunoglobulins need to be administered to the 
women who are Rhesus negative.

 The following steps need to be taken in women who are 
hemodynamically unstable:
• Immediate resuscitation.
• Securing immediate IV access by inserting large bore 

venous cannula.
• Sending blood for full blood count and cross matching and 

arranging at least four units of blood.
• Informing the theater staff; anesthetist; and on-call gyne-

cology consultant.
• Foley’s catheter must be inserted prior to starting the 

procedure.
 The urgency of the situation must be stressed to all con-
cerned. The surgery must not be delayed and should be per-
formed even before blood and fl uid losses have been replaced.

Type of surgical approach
Surgical therapy may be either in form of open laparo tomy 
or via the laparoscopic route. Nowadays, the trend is towards 
using a conservative approach for surgery. Numerous factors 
need to be considered before deciding the type of surgical 
approach to be used. Some of these factors include history 
of multiple prior surgeries, pelvic adhesions, skill of the 
surgeon and surgical staff, availability of the equipment, 
condition of the patient and size and location of ectopic 
pregnancy. As previously described, a laparoscopic approach 
to the surgical management of tubal pregnancy must be 
used in the hemodynamically stable patients. On the other 
hand, management of tubal pregnancy in the presence of 
hemodynamic instability should be by laparotomy. There 
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is no role for medical management in the treatment of tubal 
pregnancy or suspected tubal pregnancy when a patient is 
showing signs of hypovolemic shock.

Laparoscopic Surgery

Benefi ts of laparoscopic management of 
tubal pregnancy

Laparoscopic management is associated with consider-
ably reduced postoperative morbidity, duration of hospi-
tal stay, complication rate and time duration of return to 
normal activity level. Most cases of ruptured as well as 
unruptured tubal pregnancy can be treated laparoscopically. 
Laparoscopic management is a useful method for reducing 
hospital stay, complications and return to normal activity. The 
main advantages of laparoscopic surgery are enumerated in 
table 25.8.

Complications due to laparoscopic management of 
ectopic pregnancy

In experienced hands there is no specific complication 
directly related to laparoscopic procedure, but if the surgeon 
is not trained enough in laparoscopy then the chance of fol-
lowing complications as described in table 25.9 are there. 
However, in experienced hands, the chances of these com-
plications are extremely rare. Altogether, laparoscopic proce-
dure has a much lower complication rate in comparison to the 
conventional surgery.

Laparotomy
There are times when laparotomy is favored over the laparo-
scopic approach. Some of these indications are described in 
table 25.10.
 Laparotomy is usually preferred in cases of hemodynamic 
instability or when ectopic pregnancy is cervical, intersti-
tial, abdominal, etc. Laparotomy is also preferred in patients 
having large hematoma due to large ruptured ectopic preg-
nancy or in case of presence of more than 1500 cc hemoperi-
toneum. Patient with cardiac diseases and COPD should not 
be considered a good candidate for laparoscopic management. 

Table 25.8: Advantages of laparoscopic surgery

Less postoperative pain.
Faster recovery.
Short hospital stay.
Lower rate of postoperative complications like wound infection.
Cost-effectiveness.
Reduced postoperative analgesic requirement.
Reduced adhesion formation.

Table 25.9: Complications due to laparoscopic surgery

Missed diagnosis.
Bleeding.
Incomplete removal of ectopic pregnancy.
Visceral Injury.
Leakage of purulent exudates.
Intraabdominal abscess.
Hernia.

Table 25.10: Indications for laparotomy

Patient is hemodynamically unstable.
Cervical, interstitial or abdominal ectopic pregnancy.
Patients having large hematoma due to large ruptured ectopic 
pregnancy.
Presence of more than 1500 cc hemoperitoneum.
Patients with underlying cardiac diseases and chronic obstructive 
pulmonary disease.
History of abdominal surgery in the past.
Patients at increased risk of complications with general anesthesia.

Laparoscopic management of ectopic pregnancy may also 
be more diffi cult in patients who have had previous lower 
abdominal surgery or those who may also be at an increased 
risk for complications with general anesthesia combined with 
pneumoperitoneum, e.g. the elderly patients.
 The surgical procedure performed during laparotomy is 
usually sapingectomy, which is described below:

Surgical Procedures at the Time of Laparotomy

Salpingectomy

Salpingectomy involves removal of the ectopic pregnancy 
along with the fallopian tube of affected side. Milking of 
pregnancy through abdominal ostium (transfi mbrial extrac-
tion) has been advocated in the past if the hemorrhage is easy 
to control and pregnancy is fi mbrial. However, the risk of 
recurrent ectopic pregnancy in these cases is twice as high. 
Therefore, this procedure is no longer recommended.
 Regardless of the route of approach (whether laparotomy 
and laparoscopy), salpingectomy is indicated in the situations 
enumerated in table 25.11.

Procedure of salpingectomy
The procedure of salpingectomy involves the following steps:
• The tube between the uterus and the ectopic pregnancy 

is clamped using a clamp. The pedicle is then cut and 
ligated.

• The tubo-ovarian artery is also clamped, cut and ligated, 
while preserving the utero-ovarian artery and ligament.
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• The mesosalpinx must be continued to be clamped, cut 
and ligated until the tube is free and can be removed.

Partial salpingectomy
Partial salpingectomy may be sometimes performed instead 
of complete salpingectomy if the pregnancy is in the mid 
portion of the tube, none of the indications for salpingectomy 
are present, and the patient appears to be a candidate for 
tubal reanastomosis in future. In these cases, a clamp is 
placed through an avascular area in the mesosalpinx under 
the ectopic pregnancy. This creates spaces through which 
two free ties are placed, which are tied around the tube on 
each side of the ectopic pregnancy. The isolated portion of 
the tube containing the ectopic pregnancy is then cut and 
removed.

Follow up
All patients who have not had the entire ectopic pregnancy 
removed by salpingectomy need to have their weekly hCG 
levels observed until these levels return to non-pregnant 
values. If, during this time span the hCG level either plateaus 
or rises, the patient must be treated with methotrexate. 
Patients should be advised to use some form of effective 
contraception until their hCG levels have returned to non-
pregnant levels.

Salpingotomy
Tube-sparing salpingostomy or salpingotomy is a procedure 
in which the gestational sac is removed, without the removal 
of tube, through a 1-cm-long incision on the tubal wall. 
This surgery is preferred over salpingectomy because not 
only is salpingotomy less invasive, but it is also associated 
with comparable rates of subsequent fertility and ectopic 
pregnancy. Laparoscopic salpingotomy should especially 
be considered as the primary modality of treatment if the 

woman has contralateral tube disease and desires future 
fertility.
 When salpingotomy is used for the management of tubal 
pregnancy, follow-up protocols (weekly serum β hCG levels) 
are necessary for the identifi cation and treatment of women 
with persistent trophoblastic disease. Persistent trophoblast is 
detected by the failure of serum hCG levels to fall as expected 
after initial treatment.

Procedure
After infi ltrating the mesosalpinx with vasopressin (20 IU in 
50 mL NS), 1- to 2-cm incision is made on the antimesenteric 
side of the tube. A syringe fi lled with saline is inserted deep 
into the incision and the fl uid is injected forcefully in such a 
way so as to dislodge the ectopic pregnancy and clots. The 
contents of ectopic pregnancy and clots are aspirated out. 
Following this, the bed of the ectopic pregnancy must be 
irrigated well. In case some trophoblastic tissue remains, the 
prior injection of vasopressin may lead to anoxia and death of 
the trophoblasts, preventing postoperative growth. Bleeding 
may be controlled by applying pressure with blunt tissue for-
ceps for 5 minutes.
Postoperative follow up
• Regular follow up must be done following surgery in 

order to ensure that the patient’s hCG levels have returned 
to zero. This may take several weeks. Elevated hCG levels 
could mean that some ectopic trophoblastic tissue which 
was missed at the time of removal is still remaining inside. 
This tissue may have to be removed using methotrexate or 
additional surgery.

• The patient must be instructed to visit the clinician after 
one week for removal of sutures.

• The patient must be counseled that she may experience 
mild bleeding or pain during the fi rst postoperative week. 
In case of mild pain, she can use simple analgesic drugs 
available over the counter. In case of pain or bleeding of 
severe intensity, she must be instructed to report to the 
clinician immediately.

Laparoscopic Surgery

Laparoscopic Salpingectomy

Laparoscopic salpingectomy involves the use of bipolar cau-
tery for desiccation of tube. The rest of the procedure is same 
as that performed during laparotomy.

Tube-sparing Salpingotomy
• The procedure of laparoscopic salpingotomy (figures 

25.8A to G) is same as that described with laparotomy 
before.

Table 25.11: Indications for salpingectomy

The tube is severely damaged.
There is uncontrolled bleeding.
There is a recurrent ectopic pregnancy in the same tube.
There is a large tubal pregnancy of size >5 cm.
The ectopic pregnancy has ruptured.
The woman has completed her family and future fertility is not 
desired.
Ectopic pregnancy has resulted due to sterilization failure.
Ectopic pregnancy has occurred in a previously reconstructed 
tube.
Patient requests sterilization.
Hemorrhage continues to occur even after salpingotomy.
Cases of chronic tubal pregnancy.
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Figs 25.8A to G: Laparoscopic salpingotomy (A) Laproscopic 
view showing the tubal ectopic pregnancy (B) A small 1 cm incision 
given over the tubal ectopic (C) The salpingotomy incision enlarged 
(D) The tubal contents being removed (E) The contents of the tube 
being completely removed (F) The tubal contents are removed out 
of pelvic cavity (G) The salpingotomy incision is left unstitched
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 Important Questions and Answers
Q.1. What is the most likely diagnosis in the previously men-
tioned case study?
Ans. Based on the fi ndings of the clinical presentation (his-
tory of amenorrhea, pelvic pain and abnormal bleeding in the 
fi rst trimester); positive urine pregnancy test and transvagi-
nal ultrasound examination (empty uterus, and an adnexal 
mass), the most likely diagnosis appears to be that of ectopic 
pregnancy.
Q.2. What would be the best treatment option in this case?
Ans. The patient is young and desires future pregnancy. Since 
the patient is hemodynamically stable and no cardiac activity 
was observed on ultrasound examination, the two most com-
monly used treatment modalities which can be considered in 
this case include medical and surgical options (laparoscopic 
salpingostomy). Both these treatment options have been 
described in details in the text. Medical therapy in form of a 
single intramuscular injection of MTX can be offered to this 
patient because she is hemodynamically stable and appears 
willing to come for regular follow up visits. Furthermore, 
the serum β hCG levels were less than 5000 mIU/L and there 
was no ultrasound evidence of fetal cardiac activity. In this 
patient, medical treatment with single dose methotrexate was 
ultimately chosen as the treatment option. The choice of med-
ical treatment in this case was guided by the patient’s prefer-
ence, after having a detailed discussion with both her and her 
partner regarding monitoring, outcome, risks, and benefi ts of 
the two approaches.
Q.3. What are the prospects of future pregnancies in this 
patient?
Ans. Some women who have had ectopic pregnancies in past 
may have diffi culty becoming pregnant in future. This diffi -
culty is more common in women who also had fertility prob-
lems before developing ectopic pregnancy. The likelihood of 
a repeat ectopic pregnancy increases with each subsequent 
ectopic pregnancy. If the patient has had one ectopic preg-
nancy, there is an approximate 15% chance of developing 
another one in future. This risk increases to 32% in women 
who have had two consecutive ectopic pregnancies in the 
past. Approximately 30% of women treated for ectopic preg-
nancy are expected to have future diffi culty in conceiving. 
The overall future conception rate in this case can be expected 
to vary between 70–85%.
Q.4. What is a heterotopic pregnancy?
Ans. Hetrotopic pregnancy is combined occurence of intra-
uterine pregnancy and ectopic pregnancy. It may occur in 
approximately 1 in 30,000 pregnancies and is more common 
in patients taking fertility inducing agents.

 Bibliography
 1. Abbott J, Emmans LS, Lowenstein SR. Ectopic pregnancy: Ten 

common pitfalls in diagnosis. Am J Emerg Med. 1990;8(6): 
515-22.

 2. Al-Sunaidi M, Tulandi T. Surgical treatment of ectopic preg-
nancy. Semin Reprod Med. 2007;25(2): 117-22.

 3. American College of Obstetricians and Gynecologists (ACOG). 
Medical management of ectopic pregnancy. Washington (DC): 
American College of Obstetricians and Gynecologists (ACOG); 
2008 Jun. 7 p. (ACOG practice bulletin; no. 94).

 4. Ankum WM. Mol BW. Van der Veen F. Bossuyt PM. Risk fac-
tors for ectopic pregnancy: A meta-analysis. Fertility & Sterility. 
1996;65(6):1093-99.

 5. Anonymous. Risk factor for ectopic pregnancy. Canadian 
Family Physician 1999;45:300,309-10.

 6. Banerjee, S, Aslam, N, Zosmer, N, et al. The expectant man-
agement of women with early pregnancy of unknown location. 
Ultrasound Obstet Gynecol 1999;14:231.

 7. Bangsgaard N, Lund CO, Ottesen B, Nilas L. Improved fertility 
following conservative surgical treatment of ectopic pregnancy. 
BJOG. 2003;110(8):765-70.

 8. Condous G, Kirk E, Lu C, Van Huffel S, Gevaert O, De Moor 
B. Diagnostic accuracy of varying discriminatory zones for the 
prediction of ectopic pregnancy in women with a pregnancy 
of unknown location. Ultrasound Obstet Gynecol. 2005;26(7): 
770-75.

 9. Elson, J, Tailor, A, Banerjee, S, et al. Expectant management 
of tubal ectopic pregnancy: Prediction of successful outcome 
using decision tree analysis. Ultrasound Obstet Gynecol. 
2004;23:552.

 10. Farquhar CM. Ectopic pregnancy. Lancet. 2005;366(9485): 
583-91.

 11. Hajenius PJ, Mol F, Mol BW, Bossuyt PM, Ankum WM, van 
der Veen F. Interventions for tubal ectopic pregnancy. Cochrane 
Database Syst rev. 2007;(1):CD000324.

 12. Hsu S, Mitwally MF, Aly A, et al. Laparoscopic management 
of tubal ectopic pregnancy in obese women. Fertil Steril. 2004; 
81(1):198-202.

 13. Jafri SZ, Loginsky SJ, Bouffard JA, Selis JE. Sonographic detec-
tion of interstitial pregnancy. J Clin Ultrasound. 1987;15(4): 
253-57.

 14. Kadar N, DeVore G, Romero R. Discriminatory hCG zone: Its 
use in the sonographic evaluation for ectopic pregnancy. Obstet 
Gynecol. 1981;58(2):156-61.

 15. Khan KS, Wojdyla D, Say L, Gülmezoglu AM, Van Look PF. 
WHO analysis of causes of maternal death: A systematic review. 
Lancet. 2006;367(9516):1066-74.

 16. Kirk, E, Condous, G, Bourne, T. The non-surgical management 
of ectopic pregnancy. Ultrasound Obstet Gynecol 2006;27:91.

 17. Korhonen, J, Stenman, UH, Ylostalo, P. Low-dose oral meth-
otrexate with expectant management of ectopic pregnancy. 
Obstet Gynecol 1996;88:775.

 18. Leach RE, Ory SJ. Modern management of ectopic pregnancy. J 
Reprod Med. 1989;34(5):324-38.

 19. Lipscomb GH. Medical therapy for ectopic pregnancy. Semin 
Reprod Med. 2007;25(2):93-98.



Chapter 25  Ectopic Pregnancy

501

25

 20. Luciano DE, Jain A, Roy G, Solima E, Luciano AA. Ectopic 
pregnancy—from surgical emergency to medical management. 
J Am Assoc Gynecol Laparosc. 2004;11(1):107-21.

 21. Lund, J. Early ectopic pregnancy; comments on conservative 
treatment. J Obstet Gynaecol Br Emp. 1955;62:70.

 22. Mateer JR, Valley VT, Aiman EJ, et al. Outcome analysis of a 
protocol including bedside endovaginal sonography in patients 
at risk for ectopic pregnancy. Ann Emerg Med. 1996;27(3): 
283-89.

 23. Rantala, M, Makinen, J. Tubal patency and fertility outcome 
after expectant management of ectopic pregnancy. Fertil Steril. 
1997;68:1043.

 24. Raughley MJ, Frishman GN. Local treatment of ectopic preg-
nancy. Semin Reprod Med. 2007;25(2):99-115.

 25. RCOG (2004). The management of tubal pregnancy. Guideline 
No. 21.

 26. Sowter MC, Farquhar CM. Ectopic pregnancy: An update. Curr 
Opin Obstet Gynecol. 2004;16(4):289-93.

 27. Stovall TG, Kellerman AL, Ling FW, Buster JE. Emergency 
department diagnosis of ectopic pregnancy. Ann Emerg Med. 
1990;19(10):1098-103.

 28. Stovall TG, Ling FW, Gray LA. Single-dose methotrexate for 
treatment of ectopic pregnancy. Obstet Gynecol. 1991;77(5): 
754-57.

 29. Zohav E, Gemer O, Segal S. Reproductive outcome after 
expectant management of ectopic pregnancy. Eur J Obstet 
Gynecol Reprod Biol. 1996;66:1.







 Case Study
A 28-year-old woman married since last 5 years presented to 
the Gynecology OPD along with her husband with the com-
plaint of infertility. The couple has been practicing regular 
sexual intercourse since last 2 years. On general physical 
examination, there was no signifi cant fi nding except that the 
patient’s BMI was 27. There were no signs of hyperandro-
genism (hirsuitism), galactorrhea or thyroid dysfunction. The 
woman’s menstrual history revealed that she has been having 
irregular menstrual cycles since last 3 years. The cycle dura-
tion ranges within 30–35 days. The cycles last for approxi-
mately 4–5 days. However, the woman has been observing a 
progressive decrease in the amount of menstrual blood fl ow 
over the past few months. The couple had previously vis-
ited an infertility specialist 6 months back who had ordered 
a semen analysis. The result of this investigation was within 
normal limits.

 Introduction
Infertility is defi ned as the inability to conceive even after 
trying with unprotected intercourse for a period of one year 
for couples in which the woman is under 35 years and six 
months of trying for couples in which the woman is over 
35 years of age. Infertility commonly results due to the 
disease of the reproductive system, in either a male or a 
female, which inhibits the ability to conceive and deliver 
a child. Approximately 6.1 million people in the United 
States, or roughly 10–15% of the individuals belonging 
to the reproductive-age group are affected by infertility. 
Approximately one in six couples are affected by infertility 
and there are a number of factors (table 26.1), both male and 
female, that can cause the condition. In fact, in nearly 30% 
of cases the cause is attributed to the female, in 30% to the 
male, in 30% the cause is attributed to both and in remaining 
10% of cases the causes are unknown. Though both male and 
female factors are responsible for producing infertility, female 
factor infertility would primarily be discussed in this chapter. 
Among the female causes of infertility, ovulatory dysfunction 

Infertility26
Table 26.1: Causes of infertility

Causes of infertility Percentage of cases

Female causes 30%
Male causes 30%
Both male and female partner 30%
Unexplained causes 10%

Fig. 26.1: Female causes of infertility

and tubal obstruction are each responsible for 35% cases of 
infertility. Endometriosis may be responsible for nearly 20% 
cases whereas idiopathic causes may be responsible for the 
remainder 10% cases (fi gure 26.1). Causes of male factor 
infertility and its treatment are largely beyond the scope of 
this chapter. Nevertheless, the evaluation for infertility must 
focus on the couple as a whole and not on one or the other 
partner. Both the partners must be encouraged to attend the 
clinic at the time of each appointment.

 History
Infertility is a problem that may involve both male and 
female partners; therefore the initial assessment must involve 
both the partners. The intial evaluation must include a 
detailed reproductive history and at least two semen analyses 
at a laboratory that is qualifi ed to perform the testing. The 
consultation is grossly incomplete, if only the woman is 
evaluated. Anxiety is very common in couples desiring 
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pregnancy and many couples may seek consultation only 
after a few months of unprotected intercourse. Diagnostic 
testing must not be performed if the couple has not attempted 
to conceive for at least 1 year, unless the woman is 35 years 
old or older, or there is a history of male factor infertility, 
endometriosis, tubal factor, exposure to DES, pelvic 
inflammatory disease, or pelvic surgery. In many cases, 
attempts at alleviation of anxiety through reassurance and 
briefl y explaining the physiology of reproduction are usually 
enough to lessen the couple’s anxiety.

History from the Female Partner
During the consultation, the following history should be 
taken from the woman:

History of presenting complaints
• A detailed medical history regarding the type of infertility 

(primary or secondary), its duration and if any treatment 
for this had been sought in the past. Primary infertility 
implies that woman had never been able to conceive in 
the past. Secondary infertility implies that the woman 
had conceived in the past, (irrespective of the outcome 
of pregnancy, whether she progressed till term or had a 
miscarriage) but is presently not being able to conceive.

• Patient’s age: It is important to know the woman’s age 
because increasing age of the women (greater than 35 
years) is associated with reduced fertility. The present 
evidence indicates that age-related decline in female 
fertility is largely due to progressive follicular depletion 
and a high rate of abnormalities (particularly aneuploidy) 
in the aging oocytes.

• Duration of infertility: Duration of the couple’s attempts 
for becoming pregnant, whether or not they have ever had 
children or a positive pregnancy test together with same or 
a different partner in the past needs to be asked.

• Thyroid dysfunction or galactorrhea: Symptoms 
suggestive of thyroid disease, pelvic or abdominal pain 
and galactorrhea must be asked. Thyroid dysfunction is 
commonly associated with menstrual abnormalities and 
reduced fertility. Galactorrhea or milk secretion from the 
breasts is often a manifestation of pineal gland tumor and 
may be associated with amenorrhea.

• Previous history of Pap smears: Previous history of 
abnormal Pap smears or undergoing treatment for CIN 
could be responsible for producing cervical stenosis.

• History of vaginal or cervical discharge: This must be 
enquired. The infections could be at times responsible for 
producing infertility, for eg. infection with Chlamydia 
can cause PID and tubal blockage resulting in subsequent 
infertility.

Sexual history
Sexual history must be taken in details in order to enquire 
about the frequency of sexual intercourse, use of lubricants 
(e.g., K-Y gel) that could be spermicidal, use of vaginal 
douches after intercourse and history of any sexual 
dysfunction. History of sexual dysfunctioning such as 
absence of orgasm or painful intercourse (dyspareunia) must 
be enquired. Use of any form of contraception including 
natural methods, medical methods and surgical form of 
contraception (e.g, vasectomy, tubal ligation) needs to be 
asked. Overall pattern of sexual activity during the period of 
time the couple has been trying to conceive, specifi cally in 
relation to ovulation needs to be asked. The patient should 
also be asked if she had ever used ovulation-predictor kits or 
has been prescribed ovulation-promoting medications such as 
clomiphene citrate.
 The patient should be explained about the period of 
fertility. The optimal chances for pregnancy occurs if the 
patient has intercourse in the six days before ovulation, with 
day six being the actual day of ovulation. Sometimes, simply 
advising the patients to adjust the timing of their intercourse 
can result in a signifi cantly increased chance for pregnancy.

Patient’s lifestyle
Detailed history regarding the patient’s lifestyle; consumption 
of alcohol, tobacco, use of recreational drugs of abuse 
(amount and frequency); occupation; and physical activities 
must be asked.

Menstrual history
The age of attaining menarche and puberty must be asked. 
The woman should be questioned in details about her men-
strual history and asked about the frequency, cycle length, 
patterns since menarche and history of dysmenorrhea. 
Regular menstrual cycles are usually ovulatory in nature, 
while irregular cycles may be anovulatory in nature. A his-
tory of weight changes, hirsutism, frontal balding, and acne 
should also be addressed. History of progressively worsening 
dysmenorrhea, newly developed dyspareunia and physical 
fi ndings of focal tenderness or nodularity of cul-de-sac point 
towards endometriosis. Irregular or infrequent menstrual 
cycles are usually indicative of ovulatory dysfunction.

Obstetric history
The patient should be enquired about details regarding 
previous pregnancies (including miscarriages or medical 
terminations of pregnancy and previous history of live 
births), dead babies or stillborn children. She should also 
be asked if she has ever undergone evaluation regarding 
infertility issues and any medical or surgical management 
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that had been instituted. The patient should be asked about 
outcome of each of the previous pregnancies; interval 
between successive pregnancies and presence of any other 
complications associated with any pregnancy. If the patient 
has ever experienced pregnancy losses, she should be asked 
about the duration of pregnancy at the time of miscarriage, 
human chorionic gonadotropin (hCG) levels, if they were 
done, ultrasonographic data, if available, and the presence or 
absence of fetal heartbeat as documented on the ultrasound 
report. History of previous pregnancy is particularly important 
because couples who have conceived before usually have 
a better prognosis in comparison to those who have never 
conceived. A history of past obstetric hemorrhage suggesting 
postpartum pituitary necrosis (i.e., Sheehan syndrome) must 
be asked.

Past history
A previous history of pelvic infection, septic abortion, rup-
tured appendix, ectopic pregnancy, abdominal myomectomy 
or adnexal surgery raises the suspicion for tubal or peritoneal 
disease. Past or current episodes of sexually transmitted dis-
eases or pelvic infl ammatory diseases must also be enquired. 
The patient must be asked if she is currently receiving any 
medical treatment, the reason for treatment and if she has any 
history of allergies.

Family history
Family history of birth defects, mental retardation, early men-
opause or reproductive failure needs to be taken.

History from the Male Partner
• The history should include several points specific to 

the patient’s sexual functioning including history of 
impotence, erectile dysfunction, premature ejaculation, 
change in libido, etc. The history should include several 
points specifi c to the patient’s sexual functioning such 
as the precise nature of the dysfunction, for example, 
whether the problem is in attaining or sustaining an 
erection, or whether there is diffi culty with penetration 
due to insuffi cient rigidity. The presence or absence of 
nocturnal and morning erections and their quality must 
be asked. The patient must be enquired if he is taking any 
treatment, both pharmacologic and nonpharmacologic for 
treatment of his problem. Complaints of reduced libido 
may also be associated with depresssion, loss of interest 
in daily activities, a decline in erectile function, fatigue, 
etc. Thus, history related to these symptoms must also be 
elicited. Additionally, the time period since which these 
complaints have been present must be enquired from the 
patient.

• History of pain both during time of ejaculation and erec-
tion must be enquired. The time of pain onset, its localiza-
tion to any specifi c organ and the quality of pain must also 
be asked.

• History of testicular trauma, previous sexual relationships, 
history of any previous pregnancy and the existence of 
offspring from previous partners must also be asked.

• History of undergoing previous treatment for infertility 
including semen analysis must also be asked.

• Any complaints specifi c to the genitourinary structures, 
such as complaints of a dull ache or fullness in the scro-
tum, or non-radiating pain on one side, dysuria, dyspareu-
nia, etc must also be asked.

• History of exposure to environmental toxins, such as 
excessive heat, radiation, and chemicals such as heavy 
metals, and glycol ethers or other organic solvents needs 
to be asked.

Medical history
• History of treatment for malignancy (especially chemo-

therapy or radiotherapy), regardless of site, should be 
documented.

• History of medical disorders such as diabetes, chronic 
obstructive pulmonary disease, renal insuffi ciency, hemo-
chromatosis, hepatic insuffi ciency, etc which may contrib-
ute to male subfertility must be asked.

• History of systemic illness, particularly, a febrile illness, 
and any recent weight gain or loss in last 6 months must 
be asked.

Surgical history
History of any surgery related to genitourinary organs such 
as orchidopexy, repair of inguinal hernia, epispadias or 
hypospadias repair, prostate surgery, bladder reconstruc-
tions, bladder or testicular surgeries needs to be asked. The 
patient should be asked specifi cally if there is a history of a 
vasectomy.

Treatment history
The dose and duration of use of certain prescription drugs 
which can affect sperm count, motility, and morphology 
must be documented. Some of the drugs which can com-
monly affect semen parameters by reducing spermatogenesis 
include calcium channel blockers, spironolactone, chemo-
therapy drugs, anabolic steroids, etc. The patient must also be 
asked about the ingestion of herbal drugs or drugs belonging 
to other alternative systems of medicine and other over-the-
counter medications. Many times the patient may not disclose 
this history unless specifi cally enquired. Any of these sub-
stances may be responsible for affecting spermatogenesis.
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Social history
Cigarette smoking, excessive alcohol consumption and 
consistent marijuana use are all known to be gonadotoxins. A 
careful history of the use of these agents and other illicit drug 
use must be part of the complete male infertility evaluation. 
Cigarette smoking has been thought to cause changes in 
sperm morphology, production and motility while chronic 
alcohol use may contribute to infertility by causing erectile 
dysfunction, and hypogonadism. Simply eliminating these 
agents can improve semen parameters in the absence of other 
physical fi ndings.
 Patients should be asked about recreational activities, 
as some activities, such as long-distance cycling, may put 
pressure on the perineal area and result in possible impair-
ment of erectile function. Certain occupations which result in 
exposure of male genital organs to high temperatures such as 
men working in blast furnaces may be the reason behind the 
patient’s infertility.

Family history
The family history must include a discussion regarding the 
presence of testicular or other genitourinary malignancies 
specifi cally related to prostate or bladder in other family 
members. The patient should be queried regarding siblings or 
extended family members who may have had similar fertility 
problems. It is especially important to ask about the family 
history of cystic fi brosis because this genetic disease could 
be responsible for infertility by causing congenital absence 
of vas deferens. According to the ACOG recommendations, 
screening for cystic fi brosis should be made available to all 
the couples seeking preconceptional care and not just to those 
with a personal or family history of cystic fi brosis. The scree-
ning should be specifi cally offered to couples belonging to 
racial or ethnic groups with a high risk for cystic fi brosis (e.g., 
Caucasians, particularly those of Ashkenazi Jewish descent).

 General Physical Examination
General physical examination requires routine measurement 
of the patient’s vital signs including pulse rate, blood pressure 
and temperature. Other important aspects of the general 
physical examination include measurement of the following 
parameters:
BMI: Measurement of the patient’s height and weight to cal-
culate the body mass index.
Thyroid examination: Note for thyroid enlargement, nodule 
or tenderness.
Eye examination: Eye examination must be performed in 
order to establish the presence of exophthalmos, which may 
be associated with hyperthyroidism.

Stigmata of Turner’s syndrome: The presence of epicanthus, 
lower implantation of the ears and hairline, and webbed neck 
can be associated with chromosomal abnormalities.
Breast examination: A breast examination must be performed 
in order to evaluate breast development and to assess the 
breasts for the presence of abnormal masses or secretions, 
especially galactorrhea. This opportunity must be taken 
by the gynecologist to educate patients about breast self-
examination during the early days of their menstrual cycles.
Signs of androgen excesss: Signs of androgen excess such as 
hirsuitism, acne, deepening of the voice, hypertrichosis, etc 
must be looked for.
Examination of extremities: The extremities must be exam-
ined in order to rule out malformation, such as shortness 
of the fourth fi nger or cubitus valgus, which can be associ-
ated with chromosomal abnormalities and other congenital 
defects.
Examination of the skin: The skin must be examined for the 
presence of acne, hypertrichosis, and hirsutism.
Examination of the secondary sexual characteristics: Failure 
of development of secondary sexual characteristics must 
always prompt a workup for hypopituitarism. Loss of axillary 
and pubic hair and atrophy of the external genitalia should 
lead the physician to suspect hypopituitarism in a previously 
menstruating young woman who develops amenorrhea.

 Specifi c Systemic Examination

ABDOMINAL EXAMINATION OF 
FEMALE PARTNER
The abdominal examination should be done to detect the 
presence of abnormal masses in the abdomen. Masses felt in 
the hypogastrium could be arising from the pelvic region.

PELVIC EXAMINATION OF FEMALE PARTNER

Per Speculum Examination
A thorough gynecologic examination has already been 
described in chapter 16. The distribution of hair pattern on the 
external genitalia should be particularly noted. The inspection 
of the vaginal mucosa may indicate a defi ciency of estrogens 
or the presence of infection. Cervical stenosis can be diag-
nosed during a speculum examination. Complete cervical ste-
nosis is confi rmed by the inability to pass a 1–2 mm probe 
into the uterine cavity.

Bimanual Examination
Bimanual examination should be performed to establish the 
direction of the cervix and the size and position of the uterus. 
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The gynecologist should look for presence of any mass, ten-
derness or nodularity in adnexa or cul-de-sac. Various pelvic 
pathologies such as fi broids, adnexal masses, tenderness or 
pelvic nodules indicative of infection or endometriosis can 
be detected on bimanual examination. Many uterine defects 
related to infertility such as absence of the vagina and uterus, 
presence of vaginal septum, etc can be detected during the 
pelvic examination.

EXAMINATION OF MALE PARTNER

The patient should be examined for age-appropriate develop-
ment of male secondary sex characteristics, gynecomastia, or 
hirsutism. The structures of male external genitalia structures 
which must be evaluated include the penis, scrotum, testes, 
epididymis, spermatic cord and vas deferens. The clinician 
must examine the external genitalia for the presence of fol-
lowing abnormalities:
• The scrotum must be carefully and thoroughly palpated, 

and the presence of all scrotal structures should be con-
fi rmed, along with their size and consistency.

• Presence of congenital abnormalities of the genital tract, 
e.g., hypospadias, cryptorchidism (undescended testes), 
absence of the vas deferens (unilateral or bilateral), etc 
must be assessed.

• Testicular size, presence of tenderness on palpation of tes-
ticle and presence of any associated mass must be assessed. 
If any mass is palpated, it must be verifi ed whether the 
mass is arising from the testicles or is separate from it.

• Urethra must be assessed for presence of any stenosis, 
diverticulum, etc.

• Presence of an inguinal hernia or varicocele: A varicocele 
can be exaggerated during physical examination by asking 
the patient to perform the Valsalva maneuver while stand-
ing. The varicocele normally disappears when the patient 
lies down. A long-standing varicocele may result in tes-
ticular atrophy. If the varicocele is large, it may be visible 
during inspection resulting in “bag of worms” appearance.

• The complete physical examination should also include a 
digital rectal examination.

 Differential Diagnosis
The process of human reproduction begins with the depo-
sition of spermatozoa, during sexual intercourse, into the 
vagina. The spermatozoa migrate through the cervix and uter-
ine cavity to the fallopian tubes where they meet the egg and 
fertilization takes place. The embryo then travels back down 
the fallopian tube and enters the uterine cavity where implan-
tation takes place. As a result, female factor infertility can 

result from various causes including cervical factors, uterine 
factors, ovarian factors or tubal factors. Infertility due to each 
of these causes would be described in details:

Cervical Factor Infertility
The uterine cervix plays an important role in capturing, nur-
turing and then transportation and capacitation of the sperms 
after intercourse. The cervix ultimately releases the mature 
sperms into uterus and fallopian tube. Cervical factors 
account for 5–10% cases of infertility. Cervical factor infer-
tility can most commonly result due to abnormalities of the 
mucus-sperm interaction and narrowing of the cervical canal 
due to cervical stenosis. Both these causes of cervical infertil-
ity would now be discussed.

Mucus-sperm interaction
In normal women, at the beginning of the menstrual cycle, 
cervical mucus is scanty, viscous, and very cellular. This 
mucus does not allow the sperms to pass into the uterine 
cavity. Mucus secretion from the cervix increases during the 
mid follicular phase and reaches its maximum approximately 
24–48 hours before ovulation. Just prior to ovulation, the 
mucus becomes thin, watery, alkaline, stretchable, acellular, 
and elastic in appearance due to increase in the concentration 
of salt and water in the mucus under the infl uence of estro-
gen. In this type of cervical mucus pattern, multiple micro-
channels are formed so that the spermatozoa can travel 
through the mucus into the uterine cavity and the mucus also 
acts as a fi lter for abnormal spermatozoa and cellular debris 
present in the semen. Furthermore, during this phase, the 
mucus assumes a fern-like pattern (fi gure 26.2) when allowed 
to dry on a slide under the microscope. Following ovulation, 

Fig. 26.2: Ferning pattern of the cervical mucus
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under the effect of progesterone, the cervical mucus changes 
its character. During this stage, the mucus becomes opaque, 
viscid and may become hostile, resistant and impenetrable to 
sperms.

Cervical stenosis
Cervical stenosis can cause infertility by blocking the passage 
of sperm from the cervix to the intrauterine cavity. Cervical 
stenosis can be congenital or acquired in etiology, resulting 
from surgical procedures, infections, hypoestrogenism and 
radiation therapy.

Uterine Factor Infertility
The uterus is the ultimate destination for the fertilized egg and 
the site for embryo implantation and fetal growth. Therefore, 
uterine factors may be associated with primary infertility or 
with recurrent pregnancy wastage and premature delivery. 
Uterine factors may affect either the endometrium or myo-
metrium and are responsible for nearly 2% to 5% cases of 
infertility. Uterine factors can be congenital or acquired and 
would be discussed below.

Congenital defects
Abnormalities in the development of the müllerian ducts 
may result in a spectrum of congenital/müllerian duct 
abnormalities varying from total absence of the uterus and 
vagina (Rokitansky-Küster-Hauser syndrome) to minor 
defects such as arcuate uterus and vaginal septa (transverse or 
longitudinal). The classifi cation of müllerian anomalies by the 
American Fertility Society (AFS, 1988) has been described in 
chapter 9. The relationship between müllerian anomalies and 
infertility is not entirely clear except when there is absolute 
absence of the uterus, cervix, or vagina.

Acquired causes
Drug induced uterine malformations: The drug 
diethylstilbestrol (DES), used for treating patients with a his-
tory of recurrent miscarriages during 1950s was found to be 
responsible for producing numerous defects such as malfor-
mations of the uterine cervix, irregularities of the endometrial 
cavity (e.g., T-shaped uterus), malfunction of the fallopian 
tubes, menstrual irregularities, and development of clear cell 
carcinoma of the vagina.
 Asherman’s syndrome: Development of adhesions or 
synechiae within the endometrial cavity may result in its 
partial or total obliteration. This could be due to Asherman’s 
syndrome, which may develop following a vigorous 
dilatation and curettage procedure (chapter 9). Development 
of adhesions or synechiae within the endometrial cavity may 
result in its partial or total obliteration.

 Endometritis: Endometritis or infl ammation of the uterine 
cavity due to infections such as tuberculosis could be associ-
ated with an increased risk of infertility.
 Leiomyomas: The impact of fi broids on fertility presently 
remains controversial and has been a subject of extensive 
debate. Uterine fi broids have been covered in details in chap-
ter 18. As a sole factor, fi broids probably account for only 2% 
to 3% of infertility cases.
 Leiomyomas are more common in nulliparous or rela-
tively infertile women but it is not known whether infertility 
causes myomas or vice versa or whether both the conditions 
have a common cause? The general view is that the uterus 
which is deprived of pregnancy consoles itself with myomas. 
This has been aptly summed up by the saying, “Fibroids are 
rewards of virtue, babies the fruit of sin.” Postponement of 
pregnancy results in uninterrupted estrogenic stimulation of 
the uterus, which can act as a predisposing factor for develop-
ment of myoma. Presence of myomas may then discourage 
the development of pregnancy. However, mere presence of 
myomas in an infertile patient should not be considered as 
a cause of her infertility. Firstly, she should be investigated 
for all the common causes of infertility (including the tubal 
factor, the ovarian factor, male factor, etc). Only after all the 
other common causes of infertility in a woman have been 
ruled out, presence of myomas may be considered as a cause 
for infertility in a woman. The extent to which presence of 
myomas can infl uence fertility in a woman depends upon the 
position of fi broids inside the uterus, the number of fi broids 
and their size.
 Myomas can cause infertility through the follo wing 
mechanisms:
 Distortion of the endometrial cavity: Presence of sub-
mucous myomas may distort the endometrial cavity thereby 
interfering with normal implantation. Thus, submucous 
myomas are most likely to affect the woman’s fertility fol-
lowed by interstitial myomas and lastly the subserosal 
myomas. Subserosal myomas are located farthest from the 
endometrial cavity; as a result they are associated with mini-
mum affect on fertility. Removal of fi broids that distort the 
uterine cavity may be indicated in infertile women, where 
no other factors have been identifi ed, and in women about 
to undergo in vitro fertilization. Besides causing distortion 
of the uterine cavity, myomas may also cause dysfunctional 
uterine contractions, which may interfere with sperm migra-
tion, ovum transport or nidation. Furthermore, the growth of 
myoma is dependent on estrogen production. Thus, uterine 
myomas in a woman are often associated with anovulation, 
which may play a role in producing infertility. Also menor-
rhagia and dyspareunia associated with uterine myomas can 
cause infertility to some extent.
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 Anatomical location of the fi broid: The anatomical loca-
tion of myoma inside the uterus can affect fertility. For exam-
ple, presence of large submucous fi broids in the vicinity of 
cervix may result in displacement of cervix, which can pre-
vent normal deposition of sperms at the cervical os or a sub-
mucosal myoma impinging on the intramural portion of the 
fallopian tube can interfere with the proper transportation of 
ovum.
 Inflammation: Biological factors like infiltration of 
infl ammatory cells (macrophages) and production of infl am-
matory mediators [cytokines, monocyte chemoattractant pro-
tein-1 (MCP-1), prostaglandin F 2α, etc] due to presence of 
fi broids may be responsible for producing infertility.
 Indirect evidence: Since there is very limited direct evi-
dence in form of prospective randomized controlled trials 
regarding the role of myoma in producing infertility, we 
have to depend on indirect evidence. The indirect evidence 
is mainly available in two forms: The fi rst one is studying the 
effect of fi broids based on the outcomes of assisted reproduc-
tive techniques (IVF, GIFT etc). The second is assessing the 
outcome of fertility following removal of myomas. Various 
studies have indicated pregnancy rates of 44% to 62% fol-
lowing myomectomy.

Ovarian Factor Infertility
Oogenesis occurs in the ovary from the fi rst trimester of 
embryonic life and is completed by 28–30 weeks of gesta-
tion. By then, approximately 6–7 million oogonia are present. 
This can be considered as the maximal oogonial content of 
the gonad. They are arrested at the prophase stage of the fi rst 
meiosis division. Subsequently, the number of oocytes irre-
trievably decrease until the menopause is attained because of 
a continuous process of atresia. At birth, the pool of oocytes 
is reduced to approximately 2 million. By menarche, approxi-
mately 500,000 oocytes are present. These oocytes are used 
throughout the reproductive years until menopause.
 The ovulatory process begins after the maturation of 
hypothalamus-pituitary-ovarian axis and there occurs produc-
tion of gonadotropins such as follicle stimulating hormone 
(FSH) and luteinizing hormone (LH), under the regulation of 
gonadotropin releasing hormone (GnRH). Though a cohort of 
follicles gets recruited every month, only a single oocyte ulti-
mately gets selected, develops to the preovulatory stage and 
is known as the dominant follicle. LH surge occurring during 
the midpoint of the menstrual cycle triggers the ovulatory 
process, and stimulates the formation of the corpus luteum. 
Following ovulation, the luteal phase begins under the infl u-
ence of progesterone secreted by corpus luteum. Furthermore, 
ovulation induces the resumption of meiosis by the oocyte, 
which had been arrested at the prophase stage.

Causes of ovulatory dysfunction
Ovulatory dysfunction results in an alteration in the frequency 
and duration of the menstrual cycle. Anovulation or failure 
to ovulate is one of the most common causes for infertility. 
Absence of ovulation can also be associated with primary or 
secondary amenorrhea, or oligomenorrhea. Amenorrhea as a 
cause of infertility has been discussed in details in chapter 27. 
The rise in prevalence of infertility with increase in woman’s 
age could be related to reduction in the ovarian reservoir. 
Polycystic ovary syndrome (PCOS), a common endocrine 
disorder in women, frequently results in infertility by causing 
ovulatory dysfunction.

PCOS
Polycystic ovary syndrome (PCOS) is the most common 
cause of hyperandrogenic chronic anovulation. For diagnosis 
of PCOS, at least two of the three following criteria must be 
present:
• Anovulation: About 50% of women with PCOS have 

amenorrhea, about 30% have irregular bleeding and 
about 12% have “cyclic menses.” No particular pattern of 
menstrual bleeding is characteristic of women with PCOS, 
although a history of oligomenorrhea is probably most 
common.

• Hirsuitism.
• Ultrasound fi ndings suggestive of PCOS: Presence of 

multiple small cysts of the size 0.5–1mm, (usually more 
than ten in number) along the periphery of the ovary, giv-
ing rise to the “necklace appearance” on the ultrasound. 
Hyperplasia of the stroma results in an increase in the 
ovarian volume to more than 8 ml or 9 cm3.

The diagnostic criteria for PCOS developed by National 
Institute for Health is as follows:
1. Clinical evidence of hyperandrogenism (e.g., hirsutism, 

acne, etc) and/or hyperandrogenemia (e.g., elevated total 
or free testosterone levels). PCOS is associated with 
mild-to-moderate hyperandrogenism and/or hyperandro-
genemia. On the other hand, signs of markedly elevated 
androgen levels, such as clitoromegaly, temporal balding, 
and deepening of the voice are suggestive of an androgen-
producing tumor.

2. Oligoovulation (i.e., cycle duration >35 days or <8 cycles 
per year).

3. Exclusion of related disorders (e.g., hyper prolactinemia, 
thyroid dysfunction, androgen-secreting tumors, 
21-hydroxylase-defi cient nonclassical congenital adrenal 
hyperplasia).

 Grossly, the ovaries of most women with PCOS are 
bilaterally enlarged and globular and have a thickened 
capsule. Due to the presence of a smooth glistening capsule, 
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the ovaries often have an “oyster shell” appearance. The 
tunica albuginea is often thickened diffusely and many cysts 
3 to 7 mm in diameter are present in the periphery on cut 
section. Corpora lutea are rarely present due to absence of 
ovulation. The clinical syndrome accompanying this patho-
logic finding is typically characterized by massive obes-
ity, severe hirsutism due to excessive ovarian production of 
androgens, glucose intolerance with insulin resistance and 
hyperuricemia.
 Women with PCOS invariably are well estrogenized, with 
normal breast development and abundant cervical mucus on 
examination. Patients with PCOS often have excess unop-
posed circulating estrogen, increasing their risk of develop-
ing endometrial cancer. The insulin resistance associated 
with PCOS increases a patient’s risk of diabetes mellitus by 
two- to fi ve-folds. Therefore, testing for glucose intolerance 
should be considered. The diagnosis of PCOS is primarily 
clinical, although laboratory studies may be needed to rule 
out other causes of hyperandrogenism. The following labora-
tory investigations must be done:
• Androgen levels: Increased levels of androgens such 

as testosterone, epiandrostenedione and dehydroepian-
drosterone. Significantly elevated testosterone levels 
(> 200 ng/ml) or dehydroepiandrosterone sulfate levels 
(> 700 mg/ml) indicate a possible androgen-secreting 
tumor (ovarian or adrenal). On the other hand, slightly 
raised testosterone >80 ng/ml < 200 ng/ml) or dehydroe-
piandrosterone sulfate levels (>300 ng/ml < 700 mg/ml) 
are associated with PCOS.

• Raised serum concentrations of luteinizing hormone (LH) 
with normal follicle stimulating hormone (FSH) levels 
often result in an increased LH: FSH ratio of greater than 
two.

• Increased levels of 17-alpha hydroxyprogesterone 
(> 800 ng/dl).

• Increased fasting insulin levels (>10 mIU/L); and increased 
fasting glucose/insulin ratio >4.5 (normal 2.4–4.5).

 Two important biochemical features associated with PCOS 
include insulin resistance to a standard glucose challenge and 
compensatory hyperinsulinemia and obesity. Weight loss in 
patients with PCOS helps in reducing the levels of insulin and 
androgens. The androgen is converted to estrogen, primarily 
estrone, in the periphery. The estrogen feedbacks on the 
central nervous system hypothalamic-pituitary unit to induce 
inappropriate gonadotropin secretion with an increased 
LH to FSH ratio. The estrogen stimulates GnRH synthesis 
and secretion in the hypothalamus, causing preferential LH 
release by the pituitary gland. Selective inhibition of FSH 
secretion by increased ovarian inhibin levels may also occur 
in PCOS. The increased LH secretion stimulates theca cells 
in the ovary to produce excessive androgen. The androgen 

also inhibits production of sex hormone binding globulins 
(SHBG), resulting in increased free androgen levels and 
predisposing affected women to hirsutism. The absence of 
follicular maturation in the ovaries is related to the reduced 
estradiol production by the ovaries apparently resulting from 
combination of inadequate FSH stimulation and inhibition 
by the increased concentrations of intraovarian androgens. 
The low levels of SHBG probably facilitate tissue uptake of 
free androgen, leading to increased peripheral formation of 
estrogen and perpetuating the acyclic chronic anovulation. 
The androgenic basis for the inappropriate estrogen feedback 
is partly shifted to the ovaries. The increased estrogens (and 
perhaps androgens) may also stimulate fat cell proliferation, 
leading to obesity. The current data suggest that there is no 
defect in the hypothalamic-pituitary axis in PCOS but rather 
that peripheral alterations result in abnormal gonadotropin 
secretion.

Tubal Factors
The fallopian tubes play an important role in reproduction. 
After ovulation, the fi mbriae pick up the oocyte from the 
peritoneal fl uid which has accumulated in the cul-de-sac. 
The epithelial cilia in the tubal epithelium then transport the 
oocyte up to the ampulla. The capacitated spermatozoa are 
transported from the cervix through the endometrial cavity 
into the ampulla of fallopian tube, where ultimately fertili-
zation occurs. Fallopian tube abnormalities or tubal damage 
or obstruction may either result in infertility or abnormal 
implantation or ectopic pregnancy.

Causes of tubal obstruction
Pelvic infl ammatory disease: Pelvic infl ammatory disease 
(PID) is typically associated with gonorrheal and chlamydial 
infection (fi gures 26.3A and B and 26.4A and B). Formation 
of peritoneal adhesions secondary to PID can compromise the 
motility of the fallopian tubes. Furthermore, obstruction of 
the distal end of the fallopian tubes results in accumulation 
of the normally secreted tubal fl uid, creating distention of the 
tube. This subsequently causes damage to the epithelial cilia 
and may result in development of hydrosalpinx.

Other causes of tubal obstruction
Tubal obstruction can commonly result due to formation 
of scar tissue and adhesions due to infections (especially 
Chlamydia and gonorrhea), endometriosis or abdominal or 
gynecological surgery. Tubal obsrtruction prevents the ovum 
from entering or traveling down the fallopian tube and meet-
ing the sperm. Damage to the ciliary epithelial of the fallo-
pian tube as a result of infection can result in the development 
of abnormal implantation or an ectopic pregnancy. Ectopic 
pregnancy has been discussed in details in chapter 25.



Chapter 26  Infertility

513

26

Fig. 26.3A: USG showing a mass of variable echogenicity arising 
from left adnexa suggestive of a tubo-ovarian mass

Fig. 26.3B: Laparoscopic appearance of hydrosalpinx arising 
from left tube

Peritoneal Factors
The uterus, ovaries, and fallopian tubes are all present in the 
same space within the peritoneal cavity. The released ovum 
from the ovary often gets extruded into the peritoneal cavity 
into the cul-de-sac from where it is picked up by the fi m-
briae. Anatomical defects or physiologic dysfunctions of the 
peritoneal cavity, including infection, adhesions and adnexal 
masses, may cause infertility.

Peritoneal defects
Endometriosis: Endometriosis is an enigmatic disease charac-
terized by the growth of endometrial tissue outside the uterus, 
which may affect a woman’s fertility. Detailed description of 
endometriosis has been done in chapter 23.
 Endometriotic lesions vary from microscopic to mac-
roscopic size. Classic endometriosis appears as bluish-
black pigments, (i.e., “powder-burn lesions”) that affect the 

Fig. 26.4A: Presence of loculated collection with variable echo-
genicity present in the Pouch of Douglas, suggestive of a pyosalpinx

Fig. 26.4B: Laparoscopic fi ndings in the same patient showing 
the presence of a tubo-ovarian mass

peritoneal surfaces of the bladder, ovary, fallopian tubes, cul-
de-sac and bowel. Nonclassic endometriosis may appear as 
red, tan or white colored lesions and vesicles. Medical treat-
ment of minimal or mild endometriosis has not been shown to 
increase pregnancy rates. Moderate-to-severe endometriosis 
should be treated surgically. Different mechanisms through 
which endometriosis results in infertility are described below 
in table 26.2.

Factors Affecting Both Sexes

Environmental and occupational factors

Excessive radiation may damage the germinal cells. It has yet 
not been proven whether exposure to heavy metals such as 
lead, excessive heat, microwave radiation, ultrasonography, 
etc may be responsible for inducing infertility.
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Toxic effects related to tobacco, marijuana and 
other drugs
Smoking has been associated with infertility in both males 
and females. Various chemical substances in tobacco such 
as nicotine and polycyclic aromatic hydrocarbons have been 
observed to block spermatogenesis and decrease testicular 
size. In women, various chemicals present in the tobacco 
smoke are thought to affect the transportation of sperm and 
ova across the fallopian tube by altering the cervical mucus 
and the cilial epithelium respectively.
 Marijuana and its metabolite, delta-9-tetrahydrocannabi-
nol, inhibit the secretion of LH and FSH in women, thereby 
inducing ovulatory and luteal phase dysfunction. Also, mari-
juana use affects male fertility by reducing the sperm count 
and the quality of the sperm. Use of heroin, cocaine, and crack 
cocaine may produce similar effects. Chronic alcoholism in 
women may induce ovulatory dysfunction, thereby producing 
infertility. Alcohol use by males interferes with the synthesis of 
testosterone and may reduce sperm concentration. Alcoholism 
may also inhibit sexual response and cause impotence.

Exercise
Exercise should be encouraged as part of normal activity. 
However, compulsive exercise is deleterious, especially for 
long-distance runners, athletes, dancers etc. In these women, 
excessive exercise could also result in amenorrhea. In males, 
exercise has been associated with oligospermia.

Inadequate diet associated with extreme weight loss 
or gain

Both excessive weight gain and loss may have an impact 
on woman’s fertility. Although weight loss associated with 

anorexia nervosa or bulimia induces hypothalamic amenor-
rhea, obesity may be associated with anovulation and oli-
gomenorrhea. In men, obesity has been associated with 
decreased sperm quality.

 Management
Evaluation of the couple is the starting point for treatment 
of infertility as it may suggest specifi c causes and appropri-
ate treatment modalities. Patient evaluation should begin by 
taking detailed history from both the partners. Sometimes 
simple reassurance and explanation about the physiology of 
menstrual cycle and importance of having regular intercourse 
is suffi cient in achieving pregnancy. Although the history and 
physical examination is able to provide important informa-
tion, specifi c diagnostic tests are also required to evaluate 
infertility.

 Investigations
Evaluation of infertile couples should be organized and thor-
ough. Diagnostic tests should start from the simplest (e.g., 
semen analysis, pelvic ultrasonography, etc) tests onto the 
more complex and invasive ones (e.g., laparoscopy). Also, 
the evaluation of fertility must fi rst begin with tests for the 
assessment of male fertility. The semen analysis is the most 
commonly performed test of male infertility which yields 
tremendous amount of information as to the potential causes 
of male infertility.

EVALUATION OF THE MALE PARTNER

Semen Analysis

A comprehensive semen analysis must be performed in a cer-
tifi ed andrology laboratory. Male patient should be instructed 
well in advance that they must provide a semen sample after 
a period of abstinence of 2 to 5 days. This sample is collected 
through masturbation, and must be collected into a container, 
which is non-toxic to the sperms. The semen is usually not 
collected from condom samples because it may be containing 
a spermicidal agent. The patient is discouraged from attempt-
ing to collect a sample through intercourse as coitus inter-
ruptus is not a reliable means for sample collection. Ideally, 
the specimen must be collected at the same andrology labora-
tory, which would conduct the test. If the sample is collected 
at home, it should be transported to the lab within 30 min-
utes to ensure the accuracy of the results. The primary values 
that are evaluated at the time of semen analysis include the 
volume of the ejaculate, sperm motility, total sperm concen-
tration, sperm morphology, motility and viability. The results 

Table 26.2: Different mechanisms through which
endometriosis results in infertility

Type of Cause for infertility
endometriosis

Severe Damage to the fallopian tubes due to presence
endometriosis of adhesions.
 Damage to the ovaries due to presence of 

endometriomas.
Minimal and Increased peritoneal macrophages that
mild increase phagocytosis of the sperms, reduced
endometriosis sperm binding to the zona pellucida, proliferation 

of peritoneal lymphocytes, increased production 
of cytokinin and immunoglobulins and defective 
activity of natural killer cells.

 Ovulatory disorders such as luteal phase 
deficiency, oligo-ovulation, and luteinized 
unruptured follicle syndrome.
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of semen analysis conducted as part of an initial assessment 
should be compared with World Health Organization refer-
ence values as described in table 26.3.
 Spermatogenesis takes approximately 72 days. Therefore, 
the sperm analysis must be repeated after 3 months if any of 
the parameters appear abnormal or as soon as possible in case 
of gross sperm defi ciency. Morphology has become an impor-
tant parameter for evaluation of the quality of sperm and their 

capability for fertilization. Kruger reported a new classifi ca-
tion based on strict sperm morphology after fi xing and stain-
ing the sperm. According to this criterion, sperm morphology 
of greater than 14% is considered as normal. Morphology of 
less than 4% is associated with severe infertility and is an 
indication for assisted reproduction technology/intracytoplas-
mic sperm injection.
 Strict criteria of normal sperm morphology as established 
by Kruger et al have been defi ned as spermatozoa having an 
oval confi guration with a smooth contour, with head length 
varying from 5–6 μm, the width varying from 2.5–3.5 μm 
and the width/length ratio varying between 1/2–3/5. The acro-
some must be well-defi ned, comprising 40–70% of the distal 
part of the head. No abnormalities of the neck, midpiece or 
tail are accepted. Borderline forms are also considered abnor-
mal. In Kruger’s practice, only the normal forms are consid-
ered and are known as the   “percentage of ideal forms” (PIF). 
A PIF of greater than 4% is considered favorable and less 
than 4% is considered as unfavorable.

Interpretation of semen analysis
Abnormal semen analysis results can be attributed to various 
unknown reasons such as, short period of sexual abstinence, 
poor sexual stimulus, etc. Therefore, it is important to repeat 
the semen analysis at least 1 month later before making a 
diagnosis. Terminology associated with abnormal results of 
semen analysis is described in table 26.4.

Determination of serum testosterone levels
Serum testosterone levels particularly that of total testoster-
one, free testosterone, LH and FSH must be measured if 

Table 26.3: Normal parameters for semen analysis
(World Health Organization)

Parameter Normal range

Volume 2–5 mL
Liquefaction Within 60 minutes
time
pH level 7.2–7.8
Sperm 20 million or greater 
concentration
Total sperm 40 million spermatozoa per ejaculate or more
number
Motility 50%, forward progression; 50% or more motile 

(grades a* and b**) or 25% or more with pro-
gressive motility (grade a) within 60 minutes of 
ejaculation

Morphology Normal sperms (>4%) 
Vitality 75% or more live
White blood cells Fewer than 1 million cells/μL

* Grade a: Rapid progressive motility (sperm moving swiftly, usually in a 
straight line).
** Grade b: Slow or sluggish progressive motility (sperms may be less linear 
in their progression).

Table 26.4: Terminology associated with abnormal results of semen analysis

Terminology Interpretation Causes

Normozoospermia Normal ejaculate as defi ned by the WHO reference values. 
Hypospermia Decrease in semen volume to less than 2 mL per ejaculation. 
Hyperspermia Increase in semen volume to more than 8 mL per ejaculation. 
Aspermia No ejaculate. 
Azoospermia Absence of sperms in the semen. Congenital absence or bilateral 

obstruction of the vas deferens or 
ejaculatory ducts.

Oligozoospermia Concentration of sperms fewer than 20 million sperms/mL. Ejaculatory dysfunction such as retro-
grade ejaculation, genetic conditions, 
or hormonal disturbances.

Asthenozoospermia Sperm motility of less than 50%. Extreme temperatures.
Teratospermia An increased number of sperms with abnormal morphology at 

the head, neck or tail level. 
Teratozoospermia Sperm morphology less than the WHO reference. 
Oligoasthenoteratozoospermia Disturbance of all three variables: Motility, morphology and sperm 

concentration.
Crypotozoospermia Few spermatozoa recovered after centrifugation.
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hypogonadism is suspected as a cause for infertility. Morning 
values are preferred to afternoon blood samples because tes-
tosterone is secreted in the morning. Hypogonadism is the 
only cause of male infertility that can successfully be treated 
with hormone therapy.

EVALUATION OF THE FEMALE PARTNER

A complete evaluation of the female reproductive tract must 
involve cervical, uterine, endometrial, tubal, peritoneal, and 
ovarian factors. Since thyroid disease and hyperprolactinemia 
can cause menstrual abnormalities and infertility, serum TSH 
and prolactin levels must be checked fi rst before instituting 
further investigations.

Evaluation of Cervical Factor

Postcoital test (Sim’s or Huhner’s test)

This test aims at identifying the cervical factor infertility by 
testing the characteristics of the cervical mucus. The couple 
is advised to have intercourse in the early hours of morning 
and present to the clinic as soon as possible in the morning. 
Ideally, the male partner must have abstained from ejacula-
tion at least 48 hours prior to the test. The mucus which is 
aspirated from the cervical canal is spread over the glass slide 
and then examined under the microscope. This test involves 
both a gross and microscopic examination to grade the cervi-
cal mucus. Normally, there are 10–50 motile sperms per high 
power fi eld. Presence of less than 10 sperms is considered 
abnormal and requires the performance of a proper semen 
analysis. However, many researchers consider presence of a 
single motile sperm in most fi elds as a “positive” or normal 
test result. Normally, the sperms show progressive mobility. 
Presence of a jerky or rotatory mobility could be due to pres-
ence of anti-sperm antibodies. A smear must be taken from 
the posterior fornix which serves as a control. Physical prop-
erties of cervical mucus such as volume, pH, viscosity (length 
to which the cervical mucus can be stretched) and fern test 
are also studied. The most common cause for a “negative” 
postcoital test is improper timing. While of historical inter-
est, this test is no longer routinely performed in the standard 
infertility workup because it has been found to be associated 
with poor predictive value. Furthermore, infertility due to 
cervical factors can be easily overcome by performing intrau-
terine inseminations.

Tests for Uterine Factor
The commonly used investigations include hysterosalpingo-
gram (HSG), pelvic ultrasonography, and endometrial biopsy. 

Operative procedures such as laparoscopy and hysteroscopy 
are often necessary for confi rmation of the fi nal diagnosis.

Screening tests for Chlamydia trachomatis
Before undergoing uterine instrumentation women should be 
offered screening for Chlamydia trachomatis using an appro-
priately sensitive technique. In case the results for the test of 
Chlamydia trachomatis are positive, women and their sexual 
partners should be referred for appropriate management with 
antibiotic treatment and contact tracing.
 Prophylactic antibiotics may be considered before uterine 
instrumentation if screening has not been carried out.

Hysterosalpingogram (HSG)
The HSG is the most frequently used diagnostic tool for eval-
uation of the endometrial cavity as well as the tubal pathol-
ogy. If performed meticulously under fluoroscopic guid-
ance, HSG helps in providing accurate information about the 
endocervical canal; endometrial cavity; cornual ostium; pat-
ency of the fallopian tubes; and status of the fi mbriae. Tubal 
patency is indicated by spillage of dye into the endometrial 
cavity. HSG is able to accurately defi ne the shape and size 
of the uterine cavity. It can help diagnose uterine develop-
mental anomalies, (e.g., unicornuate uterus, septate uterus, 
bicornuate uterus and uterus didelphys), submucous myomas, 
adnexal masses (fi gures 26.5A and B), intrauterine adhesions 
and endometrial polyps. Furthermore, the HSG also provides 
indirect evidence regarding the presence of pelvic adhesions 
and uterine, ovarian, or adnexal masses. Normal uterine 
cavity is symmetrical and triangular in shape. It is widest at 
the level of cornual orfi ces near the fundus. HSG is best per-
formed during the two to fi ve day interval period immediately 
following the end of menses.

Timing
The HSG should be performed postmenstrually during the 
early follicular phase, usually after the end of menstrual 
bleeding and before the occurence of ovulation. At this time, 
the endometrium is thin and the HSG can help delineate the 
minor defects. Additionally, performance of HSG before 
the occurrence of ovulation eliminates the possibility of 
accidental irradiation to the fetus in case of an undiagnosed 
pregnancy.

Procedure
The procedure of HSG involves the following steps:
• The patient is made to lie on the examination table either 

in lithotomy position, with her feet held up with stirrups or 
in dorsal position with her knees bent.
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• The posterior vaginal wall is retracted using a Sims specu-
lum and the anterior lip of cervix is held with a tenaculum.

• The procedure is performed after taking strict aseptic pre-
cautions. The cervix is cleansed with a povidone-iodine 
solution (betadine).

• After cleaning the cervix, a catheter is inserted through the 
cervix inside the uterine cavity.

• The speculum and tenaculum are removed and the patient 
is carefully situated underneath the fl uoroscopy device.

• The contrast material is inserted through the catheter into 
the uterine cavity, fallopian tubes and peritoneal cavity 
and fl uoroscopic images are taken. Initially the oil based 
dye, lipoidal was used as the contrast media. However 
now, water-soluble contrast material is generally being 
preferred as its helps in preventing the development of 
possible complications such as oil embolism.

• X-ray pictures are taken as the uterine cavity begins fi ll-
ing. Following this, additional contrast material is injected 
inside the uterine cavity so that the tubes fi ll up and the 
dye begins to spill into the abdominal cavity. More X-ray 
pictures are taken as the spillage of dye occurs. The X-ray 
images can help in determining whether the fallopian 
tubes are patent or blocked and whether the blockage is 
located at the proximal or at the distal end of the fallopian 
tube.

• When the procedure is complete, the catheter is removed. 
Since the injection of dye can sometimes cause cramp-
ing, the woman is asked to remain lying on the table for a 
few minutes following the completion of the procedure in 
order to let her recover from this cramping. Normal HSG 
fi ndings with bilateral spillage have been previously dis-
cussed in chapter 9. Hysterosalpingogram in the patient 
whose ultrasound had revealed the presence of bilateral 

masses suggestive of hydrosalpinx is shown in fi gures 
26.5A and B.

Indications
Women who are not known to have comorbid disorders (such 
as pelvic infl ammatory disease, previous ectopic pregnancy 
or endometriosis) should be offered hysterosalpingography 
as a screening test for tubal occlusion. HSG serves a reli-
able, noninvasive, cost-effective test for ruling out tubal 
occlusion. Where appropriate expertise is available, hyster-
osalpingo-contrast-ultrasonography can be considered as an 
appropriate cost-effective alternative to hysterosalpingogra-
phy for women who are not known to have any comorbidi-
ties. Women who are thought to have comorbidities should 
be offered laparoscopy with dye instillation so that tubal and 
other pelvic pathology can be assessed at the same time.

Saline Infusion Sonography
Saline infusion sonography (SIS) provides a simple and inex-
pensive method for evaluation of the uterine cavity and for 
assessing tubal patency. Detailed description of the procedure 
has been done in chapter 17. The procedure is well-tolerated 
by patients and can be performed in the OPD. In comparision 
to HSG, SIS helps in eliminating the risks associated with the 
use of dye and radiation required by the HSG. SIS helps in 
diagnosing intracavitary uterine abnormalities and tubal pat-
ency. The SIS should be performed during days 6–12 of the 
menstrual cycle prior to the occurrence of ovulation. Thin 
uterine endometrium during this phase allows better detection 
of intrauterine lesions. In addition, this ensures that an undi-
agnosed pregnancy is not disrupted.
 While the SIS can confi rm tubal patency, it does not pro-
vide information about the contour of the tubes. Thus, if a 

Fig. 26.5A: TAS revealing the presence of bilateral mass with 
multiple internal echoes suggestive of hydrosalpinx

Fig. 26.5B: Hysterosalpingogram in the same patient showing 
the presence of mass bilaterally
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patient has a history of endometriosis or other tubal disease, 
laparoscopy is preferred.

Ultrasonography
Pelvic ultrasonography (both transabdominal and transvagi-
nal) have became an important tool in the evaluation and 
monitoring of infertile patients, especially during ovulation 
induction. Pelvic ultrasonography has become an impor-
tant part of the routine gynecologic evaluation because it 
allows precise evaluation of the uterus, endometrial cavity 
and adnexa (especially the ovaries). Pelvic sonograms also 
help in the early detection of uterine fi broids, endometrial 
polyps, ovarian cysts, adnexal masses and endometriomas. 
Ultrasonography can help in diagnosing conditions such as 
ectopic pregnancy, polycystic ovaries and persistent corpus 
luteum cysts. In the diagnostic evaluation of the infertile 
couple, ultrasound examination of the endometrium has 
no proven value. Although ultrasound examination cannot 
be used to evaluate endometrial receptivity, it does help in 
the identifi cation of important uterine pathology in infertile 
women (e.g. presence of congenital malformations, septate 
uterus and bicornuate uterus).

Hysteroscopy
Hysteroscopy is a method for direct visualization of the 
endometrial cavity, which is commonly performed as an OPD 
procedure using local anesthesia (i.e., paracervical block). 
Hysteroscopy is a defi nitive method for both the diagnosis 
and treatment of intrauterine pathology, which is likely to 
have an affect on the fertility. While performing hysteros-
copy, solutions such as hyskon (previously used) and glycine 
and sorbitol (used nowadays) are used for intrauterine instil-
lation. Hysteroscopic examination helps in both the diagnosis 
and treatment of endometrial pathology. Hysteroscopic sur-
gery can also be used for treatment of intrauterine patholo-
gies such as uterine synechiae, endometrial polyps, submu-
cous myomas, removal of foreign bodies (e.g., intrauterine 
devices) and lysis of intrauterine adhesions produced by 
Asherman’s syndrome.

Endometrial Biopsy
The endometrial lining constantly changes in response to 
the various hormones secreted during the different phases of 
the menstrual cycle. Detailed description of the procedure of 
endometrial biopsy has been done in chapter 17. A diagnosis 
of luteal phase dysfunction is made on the basis on the lack 
of correlation between the fi ndings on endometrial biopsy 
and day of the menstrual cycle. During the follicular phase of 
the menstrual cycle, the endometrium exhibits a proliferative 
pattern. The growth is stimulated by rising levels of estrogen 

derived from the dominant ovarian follicle. Progesterone 
secreted by the corpus luteum causes secretory transforma-
tion of the endometrium. The endometrium in anovulatory 
women is always in the follicular phase. Unopposed estrogen 
stimulation can cause endometrial proliferation resulting in 
endometrial hyperplasia. Pathologists date the endometrium 
by estimating the number of days that have passed since ovu-
lation. Ovulation can be detected by measuring LH surge or 
by observing the signs of follicular collapse on ultrasound 
examination. Agreement between the histological and sam-
pling dates by two days is considered as normal. If there is 
a discrepancy of more than two days, the endometrium is 
considered to be out of phase. This is known as luteal phase 
defi ciency.

Tubal and Peritoneal Factors
The two most frequent tests used for diagnosis of tubal 
pathology are laparoscopy and hysterosalpingogram. 
Hysterosalpingogram has been previously described. 
Therefore, only laparoscopy would be described here. An 
endoscopic procedure known as falloscopy is sometimes used 
for delineating fallopian tube pathology.

Laparoscopy
The laparoscope is one of the greatest developments in gyne-
cologic instrumentation. The laparoscope was fi rst used to 
visualize the pelvic cavity. Gynecological laparoscopy is used 
for diagnosis as well as treatment of pelvic pathology. During 
laparoscopic examination, a laparoscope is used for visual-
izing the pelvic area, uterine surface, anterior and posterior 
cul-de-sacs, fallopian tubes and ovaries (fi gures 26.5A and 
B). Gynecological laparoscopy is commonly used for diag-
nosing and treating endometriosis, PID, ectopic pregnancy 
and removal of adhesions and scar tissue. Laparoscopy can be 
used for monitoring the effects of ovulation induction medi-
cines on the ovaries, and taking biopsies from ovarian cysts. 
Diagnostic laparoscopy may be performed under deep seda-
tion and local anesthesia, while operative laparoscopy typi-
cally requires general anesthesia. Injection of a dye solution 
through the cannula inserted inside the cervix permits evalu-
ation of tubal patency (chromotubation). Indigocarmine dye 
is usually preferred over the dye, methylene blue due to the 
possible risk of acute methemoglobinemia.
 Laparoscopy is contraindicated in patients with prob-
able bowel obstruction, bowel distention, cardiopulmonary 
disease or shock due to internal bleeding. Laparoscopy is 
associated with the risk of complications such as bowel per-
foration, uterine and pelvic vessel injury, bladder trauma, etc. 
Therefore, the procedure must be preferably performed by a 
skilled and experienced surgeon.
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 Currently, laparoscopy has become the gold standard 
method for detection of tubal patency.
 In comparison to laparoscopy, HSG is less invasive, does 
not require general anesthesia, is able to reveal the internal 
structure of the uterus and tubes and is associated with a 
reduced rate of complications, such as injury to the bowel or 
blood vessels. HSG has only moderate sensitivity, but high 
specifi city in detection of tubal pathology. This implies that 
when HSG reveals obstruction, there is a high degree of prob-
ability that the tube is in fact open. On the other hand, when 
the HSG demonstrates patency, there is a little chance that the 
tube is actually occluded.

Falloposcopy
Falloposcopy is defi ned as transvaginal microendoscopy of 
the fallopian tubes and enables the gynecologist to directly 
visualize the entire lumen of the fallopian tube.

Ovarian Factors

Checking the ovarian reserve

The level of ovarian reserve and the age of the female part-
ner are the most important prognostic factors in the fertility 
workup. The level of ovarian reserve is supposed to decrease 
with age. Checking for ovarian reserve is specifi cally indi-
cated in patients 35 years or older. Ovarian reserve is most 
commonly evaluated by performing the clomiphene citrate 
challenge test. In this test, serum FSH and estradiol levels are 
measured on day 3. Then clomiphene citrate is administered 
in the dosage of 100 mg orally on the days 5–9 of the cycle, 
following which the FSH and estradiol levels are measured 
on day 10. Normal ovarian function is indicated when the 
FSH levels are less than 10 mIU/mL and the estradiol levels 
are less than 65 pg/mL on day 3 or day 10 of the cycle.

Serum progesterone levels
To confi rm ovulation, serum progesterone levels are meas-
ured in the mid-luteal phase or 21st day of the cycle. Serum 
progesterone levels greater than 4 ng/mL on 21st day of a 
28-day cycle or later in cycle (in case of longer cycles) is 
indicative of ovulation.

Ultrasound
Serial ultrasonographic examination can be performed to con-
fi rmation follicular rupture or ovulation. Ultrasound examina-
tion is also helpful in diagnosing PCOS (fi gure 26.6).

Basal body temperature
Basal body temperature charts can be used for predicting ovu-
lation. In this method, the woman is asked to measure her oral 

temperature with an oral glass or mercury thermometer, the 
fi rst thing when she wakes up in the morning or after at least 
three hours of uninterrupted sleep. She should measure her 
temperature throughtout the entire duration of her menstrual 
cycle for atleast three menstrual cycles. The temperatures are 
then plotted on a graph paper.
 BBT varies between 97.0 to 98.0°F during the follicular 
phase of the cycle and rises by 0.4–0.8°F over the average 
preovulatory temperature during the luteal phase. The ther-
mogenic shift in BBT occurs when serum progesterone levels 
rise above 5 ng/ml, usually occurring for upto four days fol-
lowing ovulation. In a normal ovulating woman, there occurs 
a rise in body temperature by 0.5–1.0°C immediately follow-
ing ovulation under the thermogenic effect of progesterone 
(fi gure 26.7). This increase in temperature remains sustained 
throughout the luteal phase. The temperature again falls to 
baseline just before or after the onset of menses. This biphasic 
pattern is evident in ovulatory women. Besides providing an 
evidence for ovulation, BBT recording can also help in deter-
mining the approximate time of ovulation. BBT recording 
can also reveal an abnormally long follicular phase or a short 
luteal phase. Treatment of these may help in improving fer-
tility. Though an easy, noninvasive and cost-effective proce-
dure, taking the temperature daily can become cumbersome. 
BBT serves as a useful method for couples who are reluctant 
or unable to pursue more formal and costly evaluations.

Monitoring of the LH surge
Urinary monitoring of the LH surge (e.g., with an LH 
predictor kit) can serve as a substitute for BBT. When accu-
rate prediction of ovulation is required, determination of LH 
secretion serves as the most cost-effective and appropriate 
choice. The patient should start monitoring the urinary LH 
secretion daily starting on menstrual cycle day 12. Ovulation 
usually occurs within the 32–40 hours after the indicative 
color change in the kit.

Fig. 26.6: TVS showing a row of intermediate sized subcapsular 
follicles present peripherally in both the ovaries suggestive of PCOD
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Fig. 26.7: Basal body temperature method

 Treatment/Gynecological Management
A treatment plan should be generated based on the diagno-
sis established through the fi ndings of laboratory investiga-
tions, clinical history and examination, duration of infertility, 
and the woman’s age. If pregnancy has not been established 
within a reasonable time, further evaluation and/or an alter-
native treatment plan should be considered. Initial treatment 
should comprise of patient counseling and lifestyle changes, 
especially if no obvious cause of infertility has been detected.

Patient counseling
Counseling the patients is an important aspect of management. 
Patients with infertility are emotionally vulnerable and 
require emotional support. Before deciding the final line 
of management, the couple’s emotional, medical, fi nancial 
and social requirements and concerns must be taken into 
consideration. The couple should be explained about the 
normal menstrual cycles and the time for maximum fertility. 
They must also be explained about the reproductive cycle and 
that average fecundability per cycle is on an average equal 
to 20%. The patient should be explained that normal sperm 
retains its ability to survive in the female reproductive tract 
for about 3–5 days, while the oocyte remains viable for about 
12–24 hours following ovulation. Therefore for conception 
to occur, intercourse must occur while the ovum is still alive, 
with the highest estimated conception rates associated with 
intercourse two days before ovulation. However, timed 
intercourse is less likely to result in fertility and is supposed 

to further increase the patient’s anxiety. Therefore for most 
couples, the gynecologist must recommend the couple to have 
intercourse every 2 to 3 days. This stategy helps in avoiding 
unnecessary stress and at the same time ensures high fertility 
rate.

Lifestyle changes
Raised BMI and obesity have been found to be associated 
with infertility, polycystic ovarian disease and anovulation. 
For couples attempting conception, it is recommended that 
the BMI is achieved between 20 and 25. Alcohol consumption 
must be limited to four or fewer drinks per week for men and 
to one or two units, once or twice a week for women. Women 
who regularly smoke should be informed that this is likely to 
reduce their fertility. Women who smoke should be referred 
to a smoking cessation programme in order to help them 
quit smoking. The male partner should also be encouraged 
to quit smoking because passive smoking is also likely to 
affect their chances of conceiving. Men who smoke should 
be informed that there is an association between smoking and 
reduced semen quality. The couple should also be informed 
that presently there is no consistent evidence advocating any 
association between consumption of caffeinated beverages 
(tea, coffee and colas) and fertility problems.

Treatment of Male Infertility
The treatment of male factor infertility has been described in 
fl ow chart 26.1. In most cases of male factor infertility due 
to oligospermia, intrauterine insemination is the treatment 
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Flow chart 26.1: Treatment of male infertility

of choice if more than 2 million sperms are recovered after 
the sperm wash. Men with hypogonadotropic hypogonadism 
should be offered treatment with gonadotropin drugs 
because these are effective in improving fertility. Patients 
with ejaculatory sexual dysfunction may benefit from a 
prescription for phosphodiesterase type 5 inhibitors, e.g., 
sildenafi l.
 Use of drugs such as antiestrogens, gonadotropins, 
androgens, bromocriptine or kinin-enhancing drugs are not 
recommended. These have not been shown to be effective 
in improving male factor infertility. Men with leukocytes in 
their semen should not be offered antibiotic treatment unless 
the presence of infection has been confi rmed because there is 
no evidence that use of antibiotics improves pregnancy rates.
 Where appropriate expertise is available, men with 
obstructive azoospermia should be offered surgical correc-
tion of epididymal blockage because it is likely to restore pat-
ency of the duct and improve fertility. Other options which 
can be considered as an alternative to surgery include surgical 
sperm recovery and in vitro fertilization. Though men with 
varicoceles are commonly offered surgery as a form of fertil-
ity treatment, this has not been observed to improve the preg-
nancy rates.

Treatment of Cervical Factors
Chronic cervicitis may be treated with antibiotics. The easiest 
and most successful treatment option for infertility related to 
cervical factors is artifi cial intrauterine insemination (IUI). 

Low-dose estrogen therapy may provide some benefit in 
cases with reduced secretion of cervical mucus.

Artifi cial intrauterine insemination
Artifi cial insemination can be performed by depositing the 
sperms at the level of internal cervical os (cervical insemi-
nation) or inside the endometrial cavity (intrauterine insemi-
nation). Since cervical insemination is associated with low 
success rates in comparison with intrauterine insemination, 
the latter is more commonly used. Intrauterine insemination 
may be performed either during a natural cycle (unstimulated 
IUI) or following ovulation induction with clomiphene citrate 
or gonadotropins (stimulated IUI). The average pregnancy 
rate achieved after a natural-cycle intrauterine insemina-
tion is 8%. This rate increases by 5% to 10% in the stimu-
lated cycles. Of all the successful pregnancies achieved by 
IUI, 85% are achieved within the fi rst four cycles of intrau-
terine inseminations. Artifi cial insemination can be of two 
types: Homologous and heterologous. While the homologous 
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insemination refers to the use of sperm from the patient’s 
partner, heterologous insemination refers to the use of 
frozen donor sperms that have been quarantined for at least 
6 months.

Indications for intrauterine insemination
Important indications for intrauterine insemination are enu-
merated in table 26.5.

Procedure
The procedure is performed 30–34 hours after the spontane-
ous LH surge or 36 hours after the administration of 10,000 U 
of hCG.
• Timing for the procedure is very crucial while dealing 

with IUI, because sperms should be injected at the precise 
time when ovulation has occurred or is about to occur.

• Sperm preparation: At the time of expected ovulation, a 
fresh semen sample is collected from the male partner and 
processed in the lab by washing in a culture medium or 
using a density gradient column. After sperm preparation, 
the spermatozoa are enhanced in motility and become 
activated and ready to fertilize an oocyte.

• Intrauterine insemination: The prepared semen sample is 
delivered inside the endometrial cavity using an intrauter-
ine insemination catheter.

• Following the injection of the sperms, the patient must 
remain in the recumbent position for at least 10–15 
minutes.

Treatment of Uterine Factors

Surgical intervention

Surgical treatment involves lysis of uterine septae and uter-
ine synechiae, surgical treatment of uterine anomalies (e.g. 
bicornuate uterus, etc). Uterine synechiae and septae are 
corrected using operative hysteroscopy. This surgery is per-
formed during the early follicular phase. Once the synechiae/ 
septae have been resected, an intrauterine balloon is left for 
7 days inside the uterine cavity to prevent the recurrence of 
adhesions. Endometrial polyps may also be removed through 
operative hysteroscopy associated with a dilatation and 

curettage, if required. Treatment of fi broids may be required 
if they are associated with abnormal uterine bleeding or if 
they are thought to be the cause of infertility. Three modali-
ties which are commonly used for treatment of myomas i.e. 
medical treatment, surgical treatment (conventional laparot-
omy, operative laparoscopy and operative hysteroscopy), and 
embolization are described in chapter 18.

Treatment of Tubal Factors of Infertility
The treatment of tubal-factor infertility has undergone tre-
mendous changes, especially during the last few decades with 
the widespread use of tubal microsurgery and assisted repro-
ductive techniques.

Microsurgery
Tubal obstruction due to elective sterilization is usually 
repaired using microsurgical technique. Before undertaking 
microsurgery, it is important to determine the type of tubal 
ligation technique that had been employed in that particular 
case. This knowledge helps the clinician in predicting the 
success rate for surgery. For example, tubal cauterization 
results in the destruction of a large amount of tissue, so tubal 
reanastamosis if performed in the remnant part of fallopian 
tube may not prove to be successful.
 Before undertaking reanastomosis, the lengths of proxi-
mal and distal fragments of the fallopian tubes from the point 
of tubal ligation need to be determined. In order to achieve a 
successful reanastomosis, the fi nal tube length should meas-
ure at least 4.5 cm. If previously fi mbriectomy had been 
performed, no treatment option is available other than IVF. 
The best candidates for tubal reanastomosis are patients who 
had undergone tubal ligation by the method of fallopian ring, 
Filshie clip, or Pomeroy’s technique. The pregnancy rate fol-
lowing a tubal reanastomosis performed by surgeons skilled 
in microsurgery varies from 70% to 80%. However, the pro-
cedure is also associated with an ectopic pregnancy rate vary-
ing between 7% to 10%.

Laparoscopy
Nowadays, laparoscopic surgical approach is widely being 
used for the treatment of multiple tuboperitoneal pathologies, 
using techniques such as electrocautery, endocoagulation, 
lasers and ultrasonography.
 Laparoscopy for lysis of adhesions may be indicated in 
patients with severe pelvic adhesions that compromise the 
bowel, ovaries and tubes along with the obliteration of the 
cul-de-sac. Lysis of adhesions should be meticulous, using 
hydrodissection and fi ne instruments. Blunt dissection should 
be avoided. Constant irrigation with ringer lactate solution 
and heparin prevents fi brin formation. Meticulous hemostasis 

Table 26.5: Indications for intrauterine insemination 

Unexplained infertility.
Cervical factor infertility.
Failure to conceive after ovulation induction treatment.
Immunological causes (anti-sperm antibodies).
Couples with minimal to mild endometriosis.
Mild-moderate male factor infertility and other causes of male 
infertility such ejaculatory failure and retrograde ejaculation.
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Flow chart 26.2: Treatment of infertility due to ovarian factors

must be maintained at all times. Fimbrial phimosis and peri-
adnexal disease can also be treated by fi mbrioplasty using 
laparoscopy.
 Treatment of hydrosalpinx (distal tubal obstruction) with 
salpingostomy can be performed through microsurgery or 
operative laparoscopy. The success of either procedure is 
related to the diameter of the hydrosalpinx and to the damage 
to the ciliated epithelium. If the ciliated epithelium has been 
destroyed, the outcome of the procedure is poor. In these 
cases, it is better to perform a salpingectomy in preparation 
for future IVF.

Treatment of Ovarian Factors
In case of patients with ovulatory dysfunction, the most 
appropriate treatment option is to begin with ovulation induc-
ing drugs. The treatment can be begun immediately before 
other potential causes of infertility have been investigated. 
Women with ovulatory disorders due to hyperprolactinemia 
should be offered treatment with dopamine agonists such as 

bromocriptine. In cases where anovulation is the only obsta-
cle to be overcome, most couples would conceive promptly 
on using ovulation induction agents. In these cases, the vari-
ous ovulation induction agents which can be used include 
clomiphene citrate, hMG, hCG, recombinant FSH, and 
recombinant LH.
 Treatment of infertility due to ovarian factors has been 
described in fl ow chart 26.2.

Clomiphene citrate
Clomiphene citrate (CC) is a nonsteroidal antiestrogen drug 
which is largely believed to act by exerting its antiestrogen 
effect by competing with the estrogen receptors at the level of 
hypothalamus, pituitary and ovaries. By blocking the estro-
gen receptors within the hypothalamus, CC alleviates the 
negative feedback effect exerted by endogenous estrogens. 

As a result, the GnRH release gets normalized. Therefore, 
the secretion of FSH and LH is able to reestablish the normal 
process of ovulation and is capable of normalizing follicular 
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recruitment, selection, and development. Clomiphene citrate 
can also be prescribed to the women with unexplained fertil-
ity problems.
 The standard dose of CC is 50 mg PO once a day for 5 
days, starting on the day 3–5 of the menstrual cycle or after 
progestin-induced bleeding. The response to CC is monitored 
using pelvic ultrasonography starting on the day 12 of the 
menstrual cycle. The follicle should develop to a diameter of 
23–24 mm before a spontaneous LH surge occurs.
 However, the women who are being prescribed CC should 
be informed that this drug may be associated with the risk 
of multiple pregnancies. Women undergoing treatment with 
clomiphene citrate should be offered ultrasound monitoring 
during at least the first cycle of treatment to ensure that 
they receive a dose that minimizes the risk of multiple 
pregnancy. Another important adverse effect associated with 
the use of this drug is the thickening of the cervical mucus 
under the antiestrogenic effect of CC. This may create an 
iatrogenic cervical factor which may be responsible for 
producing infertility in a patient who has otherwise ovulated. 

Other adverse effects which may be rarely associated with 
CC include hot fl ashes, scotomas, dryness of the vagina, 
headache and ovarian hyperstimulation. The use of CC is 
contraindicated in cases of ovarian cyst, pregnancy and liver 
disease. Its use is also controversial in patients with a history 
of breast cancer. Anovulatory women with polycystic ovary 
syndrome, having a body mass index of more than 25 who 
have not responded to clomiphene citrate alone, should be 
offered metformin in combination with clomiphene citrate. 
Women who are prescribed metformin should be informed 
about the side effects such as nausea, vomiting and other 
gastrointestinal disturbances associated with its use.

Human menopausal gonadotropins
hMG and its derivatives are indicated for ovulation induction 
in patients with primary amenorrhea and/or infertility, who 
did not respond to ovulation induction with CC. Human men-
opausal gonadotropins or hMG (Menopur) contains 75 U of 
FSH and 75 U of LH per mL, although the concentration may 
vary in the range of 60–90 U for FSH and for LH in the range 
of 60–120 U. The new generations of available gonadotropins 
are produced by genetically engineered mammalian cells, i.e., 
Chinese hamster ovary cells.
 Multiple adverse effects and complications that may 
occur following the use of the gonadotropins, include mul-
tiple pregnancy, ectopic pregnancy, miscarriages, ovarian 
torsion and rupture and ovarian hyperstimulation syndrome. 

Due to the risk of various side effects, especially ovarian 
hyperstimulation syndrome, the administration of hMG and 
its derivatives should be directly supervised by a reproductive 

endocrinologist under ultrasound guidance and daily determi-
nations of estradiol, FSH and LH levels.

Ovarian hyperstimulation syndrome
Ovarian hyperstimulation syndrome is an iatrogenic 
condition that occurs in patients undergoing ovulation 
induction with hMG or controlled ovarian hyperstimulation 
for assisted reproductive technologies. The incidence rate 
fluctuates from 0.1% to 30%. The pathophysiology of 
the disease is not well understood, but is associated with 
massive extravascular accumulation of fluid. This causes 
severe depletion of the intravascular volume resulting in 
dehydration, hemoconcentration, and electrolyte imbalance 
(i.e., hyponatremia, hyperkalemia). Ovarian hyperstimulation 
syndrome can be classifi ed as mild, moderate, or severe (table 
26.6).

Gonadotropin releasing hormone
Synthetic GnRH (e.g., Gonadorelin) has a chemical compo-
sition similar to native GnRH and is indicated for patients 
with hypothalamic dysfunction, especially those who do 
not respond to CC. This drug is administered in a pulsatile 
fashion every 60–120 minutes, intravenously or subcutane-
ously using a delivery pump in the starting dose of 5 mcg per 
pulse intravenously or 5–25 mcg subcutaneously. The admin-
istration of GnRH should be extended throughout the luteal 
phase, or this should be supplemented with the administration 
of exogenous hCG. Intensive monitoring of folliculogenesis 
is not required in these patients due to low risk of ovarian 
hyperstimulation. Urinary LH kit is a practical way to moni-
tor these patients. Pelvic ultrasonography can be used once a 
week until the dominant follicle is detected.
 Pure FSH treatment for ovulation induction is another 
alternative for patients with PCOS who are clomiphene 
resistant. Pure FSH must be started at 37.5 IU/d subcutane-
ously. The dosage is increased slowly (i.e., by 37.5 IU q5d) 
until follicle development is detectable based on an elevation 
of the E2 levels and the presence of follicle development on 
sonograms. Using this small amount of FSH, the patient gen-
erally develops 1–2 follicles, decreasing the risk for multiple 
pregnancy and eliminating the risk of ovarian hyperstimula-
tion syndrome.

Treatment of PCOS
Some commonly used treatment options for PCOS include 
ovulation inducing medicines such as clomiphene citrate, 
insulin sensitizing agents (such as glucophage, and met-
formin), dietary changes (low glycemic diet) and surgery 
(ovarian drilling). The primary treatment for PCOS is weight 
loss through diet and exercise. Modest weight loss helps 
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Table 26.6: Features of ovarian hyperstimulation syndrome

Feature Mild Moderate Severe

Ovarian enlargement 5–12 cm – – 
Accompanying symptoms – Nausea, vomiting, and Nausea, vomiting, diarrhea, shortness of
  abdominal discomfort breath, hydrothorax, peripheral edema,
   oliguria, hemoconcentration (e.g., hematocrit 
   level >48% and hemoglobin level >16 g),
   and creatinine level greater than 1.6 mg/dL.
Ascites Mild Moderate Severe
Weight gain Less than 10 pounds Greater than 10 pounds –
Treatment Treatment at home with bedrest Hospitalization, with  Hospitalization
 and strict control of fl uid intake intravenous fl uids, albumin
 and output for promoting diuresis and
  transvaginal or abdominal
  paracentesis

in lowering the androgen levels, improving hirsutism, nor-
malization of menstrual cycles, resumption of ovulation and 
reduction of insulin resistance. However it may take months, 
before these results become apparent. Besides facilitating 
fertility, the aims of treatment in women with PCOS are to 
control hirsutism, to prevent endometrial hyperplasia from 
unopposed acyclic estrogen secretion, and to prevent the 
long-term consequences of insulin resistance. The treatment 
must be individualized according to the needs and desires of 
each patient. Use of oral contraceptive pills or cyclic proges-
tational agents can help maintain a normal endometrium and 
also reduce the increased risk of endometrial hyperplasia and 
carcinoma.
 For the woman with PCOS who wants to conceive, clo-
miphene citrate is used initially because of its high success 
rate and relative simplicity and inexpensiveness. Clomiphene 
citrate is able to induce ovulation in nearly 80% of the indi-
viduals and 40% are able to conceive. Other possible thera-
peutic approaches for ovulation induction include the use of 
insulin-sensitizing agents, gonadotropins (perhaps preceded 
by a GnRH analogues), FSH alone, pulsatile GnRH and 
wedge resection of the ovaries at laparotomy.

Clomiphene citrate
Clomiphene citrate has been described previously in the text.

Gonadotropins
Women with polycystic ovary syndrome having BMI within 
normal range, who have not responded to clomiphene citrate 
can be treated with gonadotropins. Human menopausal gona-
dotropin, urinary follicle stimulating hormone and recom-
binant follicle stimulating hormone are equally effective in 
achieving pregnancy.

Laparoscopic ovarian drilling
Women with polycystic ovary syndrome who have not 
responded to clomiphene citrate should be offered laparo-
scopic ovarian drilling because it is as effective as gonado-
tropin treatment and is not associated with an increased risk 
of multiple pregnancy. This procedure involves creation of 
approximately 4–20 holes, having a size of 3 mm diameter 
and 3 mm depth to be made in each ovary, preferably on the 
anti-mesentric side (fi gures 26.8A to C). Women who are 
unable to conceive naturally following the above mentioned 
therapeutic options often respond to assisted reproductive 
technologies, including IVF.

Aromatase inhibitors
Aromatase inhibitors such as letrozole and anastrozole inhibit 
the action of the enzyme aromatase, which is responsible 
for the process of aromatization (conversion of androgens 
into estrogens). As a result, estrogen levels are dramatically 
reduced, releasing the hypothalamic-pituitary axis from its 
negative feedback. Aromatase inhibitors have presently not 
been approved by FDA for ovulation induction in cases of 
PCOS.

Metformin
Patients with PCOS, having a BMI > 25 are often resistant 
to treatment with CC alone. These patients commonly have 
other problems such as hyperinsulinism and hyperandro-
genism associated with acanthosis nigricans. This group is 
amenable to metformin treatment in combination with CC. 

Metformin improves insulin sensitivity and decreases hepatic 
gluconeogenesis and, therefore, reduces hyperinsulinism, 
basal and stimulated LH levels, and free testosterone con-
centration. Consequently, the patient with PCOS becomes 



Section 7  Abnormalities in Conception

526

26

Figs 26.8A to C: (A) Laparoscopic visualization of the pelvis in an effort to locate the ovaries (B) The procedure of laparoscopic 
ovarian drilling (C) Appearance of the ovary following the procedure

responsive to CC ovulation induction. Metformin is used 
as an insulin sensitizer. It helps in treating the root cause of 
PCOS and improves fertility by rectifying endocrine and met-
abolic functions.
 Adverse effects of metformin include GI intolerance, 
nausea, vomiting and abdominal cramps. Weight loss has also 
been observed. The initial dose is 500 mg PO once a day for 
7 days, then 500 mg BID for another 7 days, and, fi nally, 500 
mg TID. Since patients can ovulate while on metformin treat-
ment, pelvic ultrasonography is required for documentation 
of ovulation. In case ovulation does not occur, CC is started at 
the initial dose of 50 mg/d for 5 days.

Treatment of Tubal Disease
Treatment of tubal factor infertility has been described in fl ow 
chart 26.3. For women with mild tubal disease, tubal surgery 
may be more effective than no treatment, especially in centers 
where appropriate expertise is available. For women with 
proximal tubal obstruction, selective salpingography plus 
tubal catheterization, or hysteroscopic tubal cannulation, may 
serve as effective treatment options. The following treatment 
options can be used in cases of endometriosis:
• Conservative laparoscopic surgery (laparoscopic ablation 

or adhesiolysis) when reproductive potential is to be 
retained.

• Semiconservative management when reproductive ability 
is eliminated but ovarian function is to be retained, e.g., 
laparoscopic cystectomy for ovarian endometriomas.

• In case of severe disease where it is impossible to achieve 
fertility, radical approach involving the removal of the 
uterus and ovaries may be required.

Treatment of Unexplained Infertility
Initially, the couples with unexplained infertility are managed 
expectantly. Next line of management comprises of the use of 
drugs such as antiestrogens (usually clomiphene citrate) and 

IUI. If none of these options work, the fi nal stage of manage-
ment is IVF treatment.

Assisted Reproductive Techniques

In vitro fertilization

IVF consists of retrieving a preovulatory oocyte from the 
ovary; fertilizing it with sperm in the laboratory, and sub-
sequently transferring the embryo within the endometrial 
cavity. With increasing developments in the fi eld of science 
and technology, IVF is now being recognized as an estab-
lished treatment for infertility.

Factors affecting the outcome of 
in vitro fertilization treatment

The woman’s age: Women should be informed that the 
chance of a live birth following in vitro fertilization treatment 
reduces with an increase in the woman’s age and that the opti-
mal female age range for achieving a successful in vitro ferti-
lization treatment is 23–39 years. Chances of a live birth per 
treatment cycle are:
• Greater than 20% for women aged 23–35 years.
• 15% for women aged 36–38 years.
• 10% for women aged 39 years.
• 6% for women aged 40 years or older.
Number of embryos to be transferred: The more the number 
of embryos are transferred, greater would be the chances of 
success. However, in order to reduce the chances of multifetal 
gestation, number of embryos transferred have been limited 
to two at most of the IVF centres.
Number of previous treatment cycles: The chances of concep-
tion greatly reduce after three cycles of IVF.
Pregnancy history: Treatment is more effective in women 
who have previously been pregnant and/or had a live birth.
Alcohol, smoking and caffeine consumption: Couples should 
be informed that maternal and paternal smoking can adversely 

A CB
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Flow chart 26.3: Treatment of tubal disease

affect the success rates of assisted reproduction procedures, 
including in vitro fertilization treatment.
Body mass index: Women should be informed that a 
female body mass index outside the normal range (19–30) 
is likely to reduce the success rate of assisted reproduction 
procedures.

Indications
Indications for in vitro fertilization include the following:
• Uterine malformations (e.g., unicornuate uterus).
• Damage/absence of fallopian tubes.
• Severe pelvic adhesions.
• Severe endometriosis, which is unresponsive to medical 

or surgical treatment.
• Severe oligospermia or a history of obstructive azoosper-

mia in the male partner.
• Premature ovarian failure.

• Gonadal dysgenesis including Turner syndrome.
• Bilateral oophorectomy.
• Ovarian failure following chemotherapy or radiotherapy.

Procedure
IVF consists of retrieving preovulatory oocytes from the 
ovary and fertilizing them with sperms in the laboratory, with 
subsequent embryo transfer within the endometrial cavity. 
The procedure of IVF comprises of the following steps 
(fi gures 26.9A to G):
• Ovarian stimulation.
• Follicular aspiration.
• Oocyte classifi cation.
• Sperm preparation.
• Oocyte insemination.
• Embryo culture.
• Embryo transfer.
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Fig. 26.9A: Follicular stimulation

Fig. 26.9B: Follicular aspiration

Fig. 26.9C: Sperm concentrate

Fig. 26.9D: Oocyte insemination with multiple sperms

Fig. 26.9E: Fertilization of the ovum with a single sperm

Fig. 26.9F: Embryo culture

Ovarian stimulation for IVF
The success of IVF is related to the patient’s age and the 
number of embryos transferred into the endometrial cavity. 
Therefore, in order to increase the number of ovarian folli-
cles which get recruited, selected and fi nally get trasnsformed 
into dominant follicle, several protocols may be used. These 

include: Clomiphene citrate protocol; use of clomiphene cit-
rate with human menopausal gonadotropins; use of human 
menopausal gonadotropins only; use of GnRHa (GnRH ago-
nists) and GnRHa antagonists.
 In the clomiphene citrate-only protocol, clomiphene cit-
rate is administered in the doses of 50–150 mg for 5–7 days, 
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starting from the second day of the menstrual cycle. The 
ovarian response is monitored using pelvic ultrasonography 
and serial determinations of serum E2 and LH levels. Oocyte 
retrieval must be performed within 24–26 hours after the LH 
surge. The advantages of the CC protocol include low cost 
and a very low risk of development of ovarian hyperstimula-
tion syndrome. The major disadvantages associated with this 
protocol include low oocyte yield (1–2 per cycle), high can-
cellation rates (25% to 50%) and low pregnancy rates.
 The combination of clomiphene citrate and human 
menopausal gonadotropins protocol is also sometimes used. 
This has an advantage of increasing the number of recruited 
follicles. The dose of CC is similar to that described above, 
while that of hMG is 150 IU, administered for a period of 
2–7 days after the CC. Frequent montitoring with pelvic 
ultrasonography and daily determinations of E2 and LH levels 
are performed. When the follicle reaches a size of 17–18 
mm, hCG (10,000 IU IM) must be administered in order to 
complete the oocyte maturation. Oocyte aspiration should be 
performed 35 hours after the hCG injection. The advantage 
of the combined protocol is an increase in the number of 
recruited follicles. The disadvantages of the protocol are 
premature luteinization, spontaneous LH surge (20% to 50%) 
and high cancellation rate (15% to 50%).
 The protocol comprising of human menopausal gonado-
tropins only involves the administration of hMG for ovar-
ian stimulation. With the introduction of new technologies, 
besides the Human menopausal gonadotropins (Menopur), 
pure FSH gonadotropins and recombinant FSH and LH 
gonadotropins are also currently available. The gonadotro-
pins are administered in the dosage varying from 150–450 
IU/d, depending on the patient’s age and history of previous 

ovulatory response. Gonadotropins are usually started on the 
second or third menstrual cycle day. The response is moni-
tored using daily serum E2 determination and later using 
pelvic ultrasonography. Once most of the follicles reach 
17–18 mm in diameter, the gonadotropins are discontinued. 
hCG (10,000 IU) is administered that evening, and oocyte 
retrieval is performed 35 hours later.
 The GnRHa can be used for ovulation induction in two 
protocols known as the fl are-up protocol and the luteal-phase 
protocol. In the fl are-up protocol, high doses of GnRH ago-
nists are administered during the early follicular phase of 
the cycle. The fl are-up protocol has the advantage of causing 
transitory elevation of FSH which occurs during the fi rst four 
days of the follicular phase. This elevation helps in the follic-
ular recruitment process. In the luteal-phase protocol, GnRHa 
is started on the 17th or 21st day of the menstrual cycle.
 The GnRHa antagonists are the latest generation of GnRHa 
that block LH secretion without a fl are-up effect. The GnRHa 
antagonists are administered as a single dose on the eighth 
day of the menstrual cycle. Use of GnRHa antagonists has 
the advantage of blocking the LH surge at the periovulatory 
period; therefore, premature luteinization or spontaneous LH 
surge does not occur. As a result, the pituitary gland is not 
down-regulated at the beginning of the menstrual cycle, due 
to which smaller amounts of gonadotropins are required to 
stimulate ovulation. Another advantage with this protocol is 
the prevention of ovarian hyperstimulation syndrome.

Follicular aspiration
Oocytes are aspirated from the ovary 35–36 hours following 
administration of hCG. Initially all aspirations were performed 
under laparoscopic guidance. However now, follicular 
aspirations are commonly performed under ultrasonographic 
guidance, both transabdominal as well as transvaginal. The 
transvaginal route for follicular aspiration has now become 
the preferred procedure in most IVF programs.
 The procedure of follicular aspiration comprises of the 
following steps:
• The oocyte aspiration is usually performed under heavy 

sedation, while the patient has been placed in the dorsal 
lithotomy position.

• The vaginal wall is washed with saline, following which 
a 5- to 9-MHz ultrasonographic probe with a sterile cover 
and attached needle guide is inserted inside the vagina. 
This helps in localizing the ovaries and the follicles.

• A 17-gauge needle is subsequently passed via the needle 
guide through the vaginal fornix into the ovaries in order 
to aspirate the follicular fl uid.

• Once the fl uid has been aspirated out, it is sent to the IVF 
laboratory as soon as possible.

Fig. 26.9G: Transfer of embryo inside the uterine cavity
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Oocyte classifi cation
Following their aspiration, the oocytes are graded according 
to the appearance of the corona-cumulus complex. The pres-
ence of a polar body (metaphase II stage) and/or germinal 
vesicle (prophase stage) is a determining factor for the short 
preincubation time prior to the insemination. The degener-
ated oocytes are those which are atretic or have a fractured 
zona. The last category constitutes fewer than 15% of the 
total oocytes obtained.

Sperm preparation and oocyte insemination
A semen sample is obtained after a 3- to 5-day period of 
sexual abstinence immediately prior to the oocyte retrieval. 
The procedure of sperm preparation involves the removal 
of certain components of the ejaculate (i.e., seminal fl uid, 
excess cellular debris, leukocytes, morphologically abnormal 
sperms, etc) along with the retention of the motile fraction of 
sperms. For most specimens, the motile portion of the sperms 
is separated via the process of centrifugation through a dis-
continuous density gradient system. The sperms are incu-
bated for 60 minutes in an atmosphere of 5% carbon dioxide 
in air. Finally, the supernatant containing the motile fraction 
of sperm is removed. Sperm concentration and motility are 
determined. A fi nal number of 200,000 motile sperms in a 
small volume of media with a layer of mineral oil on top is 
added to the oocytes.

Embryo culture
The inseminated oocytes are incubated in an atmosphere of 
5% carbon dioxide in air with 98% humidity. Presence of two 
pronuclei and the extrusion of a second polar body are the cri-
teria which ascertain fertilization, and should occur approxi-
mately 18 hours following insemination.
 The fertilized embryos are transferred into growth media 
and placed in the incubator. No further evaluation is performed 
over the next 24 hours. A 4- to 8-cell stage, pre-embryo is 
observed approximately 36–48 hours after insemination.

Embryo transfer
The procedure of embryo transfer is performed within 72 
hours after oocyte insemination, when the embryo has become 
approximately 8–16 cells in size. The transfer is usually 
performed transcervically under guidance of transabdominal 
ultrasound. The embryos should be loaded with 15–20 μL of 
culture media at the time of transfer. The catheter is advanced 
up to the fundus of the endometrial cavity, and then withdrawn 
slightly. The embryos are ejected into the miduterine cavity, 
approximately 1–2 cm away from the fundus. Subsequent to 
the embryo transfer, the patient must be on bed rest for 30–60 
minutes. No more than two embryos must be transferred 

during any one cycle. Cryostorage of supernumerary embryos 
can be offered if there are more than two embryos.

Management of the luteal phase
Following 36–72 hours after oocyte retrieval, the 
endometrium must be supplemented with progesterone in 
order to maintain the luteal phase. Supplementation with 
exogenous progesterone is especially required because the 
superovulation and the follicular aspiration at the time of 
oocyte retrieval is likely to have induced an abnormal endo-
crine milieu. Several progesterone preparations are available 
for use; for example, natural progesterone in oil base for 
intramuscular injection; vaginal progesterone suppositories 
and gels and capsules of micronized progesterone to be used 
vaginally or sublingually. Normally, progesterone supple-
mentation is continued for approximately 2 weeks. In case 
the pregnancy test result is positive, progesterone must be 
continued until the twelfth week of gestation.

Assisted Fertilization Techniques
Some techniques which help in facilitating fertilization 
include partial zona dissection (PZD), subzonal sperm injec-
tion (SUZI), intracytoplasmic sperm injection (ICSI) and 
assisted hatching (AH). Currently, only ICSI and AH are 
being used clinically. These procedures can be used on their 
own or as part of an IVF cycle for treatment of infertility.

Partial zona dissection (PZD)
PZD consists of creating a small opening at the zona pel-
lucida level either mechanically or using low-pH solutions 
(tyrode) to digest a small portion of the zona. This enables the 
sperm to make contact with the oocyte membrane through the 
weak spot, thereby facilitating fertilization.

Subzonal sperm injection (SUZI)
The SUZI procedure consists of suspending the oocyte in 
a sucrose medium. By osmosis, the oocyte is dehydrated; 
therefore, the perivitelline space is enlarged. Next, 3–5 
spermatozoa are injected into the perivitelline space using 
a microneedle. This procedure is supposed to be successful 
in individuals in whom IVF and PZD have not proved to be 
successful.

Intracytoplasmic sperm injection (ICSI)
PZD and SUZI are obsolete and have been replaced by the 
ICSI procedure. ICSI has revolutionized the treatment of 
severe male factor infertility because only a single live sperm 
is required, which is injected directly into the ovum. ICSI 
is commonly used in cases of male factor infertility such as 
obstructive azoospermia (due to congenital absence of the vas 



Chapter 26  Infertility

531

26

deferens). ICSI nowadays is also commonly being used as 
part of an IVF cycle.

Procedure
The sperm can be obtained through masturbation, epididymal 
aspiration, testicular biopsy, or needle puncture of the testes. 

The sperm is paralyzed by stroking the distal portion of its 
tail.
 The oocyte is stripped from the cumulus using a solution 
of hyaluronidase.
 To inject the sperm, fi rst the oocyte is stabilized with a 
micropipette, then the sperm is loaded, tail fi rst, into a micro-
needle (fi gures 26.10A to E). The oocyte membrane is pierced 
with the microneedle and the oolemma is entered. The sper-
matozoon is released inside the oolemma, and the microin-
jected oocyte is kept in the incubator.

Fig. 26.10A: Microneedle is loaded with a sperm

Fig. 26.10B: The microneedle approaches the oocyte

Fig. 26.10C: The microneedle pierces the oocyte membrane

Fig. 26.10D: The microneedle is advanced deeper inside the 
cytoplasm

Fig. 26.10E: The spermatozoon is released inside the oocyte
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Indications
Indications for intracytoplasmic sperm injection are as 
follows:
• Severe defi cits in semen quality.
• Obstructive azoospermia.
• Non-obstructive azoospermia.
• Failure of previous in vitro fertilisation treatment cycles.
 Where the indication for intracytoplasmic sperm injec-
tion is a severe defi cit of semen quality or nonobstructive 
azoospermia, the man’s karyotype should be established. 
Men who are undergoing karyotype testing should be offered 
genetic counseling regarding the genetic abnormalities that 
may be detected. Couples should be informed that intra-
cytoplasmic sperm injection improves fertilization rates 
compared to in vitro fertilization alone, but once fertilization 
is achieved, the pregnancy rate is no better than with in vitro 
fertilization.

Assisted hatching (AH)
Embryo hatching is an obligatory step in the process of 
embryo implantation. It has been observed that some of the 
IVF embryos may have a rather thick zona pellucida. This 
thickened zona may represent an obstacle for the normal 
embryo hatching, thereby interfering with the implanta-
tion. In order to facilitate the hatching of normal embryos, 
the procedure of assisted hatching is sometimes used for the 
embryos which show a thick zona pellucida. The procedure is 
usually performed a couple of hours before the embryo trans-
fer. AH can be performed mechanically, using laser beams to 
create a microrent, or by chemical digestion of the zona using 
tyrode solution (low pH). Both the procedures create a weak 
spot within the zona, facilitating the break of the zona and 
the hatching of the embryo. AH is recommended for patients 
undergoing IVF who are older than 38 years, patients with 
multiple ART failures and in all cryopreserved embryos.

IVF-Related Procedures
IVF-related procedures such as gamete intrafallopian trans-
fer (GIFT) and zygote intrafallopian transfer (ZIFT) are 
sometimes used as alternatives to IVF. These would now be 
described in brief.

Gamete intrafallopian transfer (GIFT)
The procedure of GIFT comprises of stimulating the ovaries, 
monitoring follicular development, and oocyte aspiration 
similar to IVF. This procedure is different from IVF in the 
sense that in IVF, the embryo is transferred inside the 
endometrial cavity, while in case of GIFT, the embryo is 
transferred into the fallopian tube. Thus in order to qualify for 
this procedure, the patient must have at least one normal-
appearing and patent fallopian tube.

 Following the oocyte aspiration and classification of 
oocytes, a laparoscopy or a mini–laparotomy is performed. 
The oocytes, along with 150,000 sperms, are loaded into a 
special catheter in the laboratory under a microscope and 
then handed over to the surgeon in the operating room. 
Before the injection of the gametes into the fallopian tube, the 
fi mbria must be gently picked up with an atraumatic grasping 
forceps. The ostium must be identifi ed, following which the 
tip of the catheter is passed through the ostium and advanced 
up to the ampulla of the fallopian tube, where the gametes are 
eventually released. Fertilization therefore occurs inside the 
fallopian tube, unlike the procedure of IVF where fertilization 
occurs in the laboratory settings. Thus this procedure is more 
physiologic and mimics the normal procedure of conception 
more closely than IVF. Nevertheless, a major disadvantage 
associated with GIFT procedure is that it does not allow for 
visual confi rmation of fertilization because it occurs inside 
the body. Furthermore, if pregnancy does not occur, there is 
no way to determine whether the cause of failure was lack 
of fertilization or lack of implantation. Also the procedure 
of GIFT requires a laparoscopy or mini–laparotomy, both 
of which can be performed under general anesthesia. Both 
these factors are likely to increase the total cost of the 
procedure.

Zygote intrafallopian transfer
The zygote intrafallopian transfer (ZIFT) procedure is a 
combination of IVF and GIFT. Fertilization occurs in the 
IVF laboratory. However, the pre-embryo is transferred into 
the fallopian tube via laparoscopy at the 2-pronuclei stage or 
24 hours after oocyte retrieval.

Donor Insemination

Indications for donor insemination

The use of donor insemination is considered effective in 
managing fertility problems associated with the following 
conditions:
• Obstructive azoospermia.
• Non-obstructive azoospermia.
• Infectious disease in the male partner (such as HIV).
• Severe rhesus isoimmunization.
• Severe defi cits in semen quality in couples who do not 

wish to undergo intracytoplasmic sperm injection.
• Cases where there is a high risk of transmitting a genetic 

disorder to the offspring.
Before starting treatment by donor insemination, it is 
important to confi rm that the woman is ovulating. Women 
with a history that is suggestive of tubal damage should be 
offered tubal assessment before treatment. Couples using 
donor sperms should be offered intrauterine insemination in 
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preference to intracervical insemination because it improves 
pregnancy rates.
 Women who are ovulating regularly should be offered a 
minimum of six cycles of donor insemination without ovarian 
stimulation to reduce the risk of multiple pregnancy and its 
consequences.

Oocyte Donation

Indications for oocyte donation

The use of donor oocytes is considered effective in managing 
fertility problems associated with the following conditions:
• Premature ovarian failure.
• Gonadal dysgenesis including turner syndrome.
• Bilateral oophorectomy.
• Ovarian failure following chemotherapy or radiotherapy.
• Certain cases of in vitro fertilisation treatment failure.
• There is a high risk of transmitting a genetic disorder to 

the offspring.
 All people considering participation in an egg-sharing 
scheme should be counseled about its particular implications.

 Important Questions and Answers
Q.1. What minimum investigations must be offered in the 
above mentioned case study?
Ans. Since the causes of infertility can be multifactorial, a 
systematic approach typically is used and involves testing for 
male factor, ovulatory factor, uterotubal factor and peritoneal 
factor. Since the evaluation for male factor infertility has 
already been done in form of semen analysis, the next step 
should be towards evaluation of ovulatory factors. These 
must include tests such as serum progesterone level, serum 
basal follicle-stimulating hormone level, and clomiphene 
citrate challenge test.
Q.2. What advice must be given in this case?
Ans. Couples concerned about their fertility should be 
informed that about 84% of couples in the general popula-
tion will conceive within 1 year if they do not use contracep-
tion and have regular sexual intercourse. Of those who do not 
conceive in the fi rst year, about half will do so in the second 
year (cumulative pregnancy rate of 92%). Regular sexual 
intercourse after every 2 to 3 days is likely to maximize the 
overall chances of natural conception, as spermatozoa sur-
vive in the female reproductive tract for up to 7 days after 
insemination. In this case, the sexual history revealed that 
the couple had reasonable knowledge regarding the female 
reproductive cycle and had been having regular unprotected 
sexual intercourse. The main abnormality detected on the 
general physical examination was an increased BMI. Also 
the menstrual cycles were irregular. Both these things raised 

suspicion towards the likely ovulatory dysfunction in this 
patient. Keeping in mind the diagnosis of anovulatory cycles, 
the woman was advised the following investigations: Pelvic 
ultrasound examination, serum progesterone levels on day 
21, serum LH: FSH ratio, fasting insulin levels and serum tes-
tosterone levels. In view of the raised BMI, the woman was 
advised life style changes in order to reduce her weight. She 
was advised to indulge in brisk walking for 30 minutes every 
day. She was also referred to the nutrition specialist to help 
her devise a proper dietary plan in order to bring her weight 
under control.
Q.3. On the basis of the results of various investigations, a 
diagnosis of PCOS was established in this case. What should 
be next step of management in this case?
Ans. Since the ultrasound examination revealed findings 
suggestive of polycystic ovarian disease, she was started on 
clomiphene citrate in the dosage of 50 mg per day for fi rst 
fi ve days of the menstrual cycle. However even after a course 
of 6 months, there was no ovulation. Keeping in view the 
increased BMI and insulin resistance, she was also simultane-
ously administered metformin, 500 mg OD, which was soon 
increased to 500 mg BID. Ultrasound examination for fol-
licular monitoring in this case revealed evidence of ovulation.
Q.4. Defi ne the term fertility. How is it different from the 
terms fecundability and fecundity?
Ans. Fertility is defi ned as the capacity to reproduce or the 
state of being fertile. Fecundability is the probability of 
achieving a pregnancy each month, which is approximately 
20% to 25%. Taking an average fecundability of 20% per 
cycle, the cumulative pregnancy rate over 3 months of expo-
sure is 57%, over 6 months is 72%, over 1 year is 85% and 
over 2 years is 93%. On the other hand, fecundity can be 
defi ned as the ability to achieve a live birth within 1 menstrual 
cycle. The factors which are likely to infl uence fecundablity 
include the woman’s age at time of planning pregnancy and 
the frequency of sexual intercourse.With regular unprotected 
sexual intercourse, 94% of fertile women aged 35 years or 
younger are likely to conceive after 3 years of trying.
Q.5. How can obesity produce infertility in both men and 
women?
Ans. Obesity can lead to the aromatization of testosterone in 
fatty tissue to estradiol, leaving less testosterone available for 
maintenance and virilization functions in males. This may 
result in a reduction in sperm production in males because the 
testes are not able to receive an adequate hormonal signal to 
produce sperms.
 In women, increased BMI and truncal obesity has been 
found to be associated with a spectrum of disorders related 
to menstrual irregularities ranging from oligomenorrhea, 
to anovulation and polycystic ovarian syndrome (PCOS). 
Hyperinsulinemia and increased BMI, both have also been 
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found to be associated with polycystic ovarian syndrome 
(PCOS) and reduced fertility. It has been shown that women 
with PCOS may be divided into two subgroups: Those 
with obesity, insulin resistance, hyperinsulinemia, elevated 
LH levels, hyperandrogenism and infertility and those with 
normal body weight, normal/minimally elevated LH levels, 
and normoinsulinemia.
Q.6. What are the indications for cryopreservation of 
embryo?
Ans. The cryopreservation of embryos is usually done prior 
to commencing chemotherapy or radiotherapy, both of which 
are likely to affect the fertility of an individual.
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 Case Study
A 15-years-old girl presented to the gynecology OPD with 
the complaint of absence of periods. The menstrual cycles 
had never begun, even though she had experienced normal 
breast and secondary sexual development at the age of about 
13 years. Physical examination revealed an absent vaginal 
canal. A small depression was present in place of the vaginal 
introitus. An ultrasound examination showed absent uterus 
and presence of normal ovaries.

 Introduction
Amenorrhea implies absence of menstrual periods. 
Amenorrhea can be of two types: Primary and secondary. 
Primary amenorrhea is absence of menstrual cycles in a 
woman who had never experienced menstrual cycles before. 
Secondary amenorrhea on the other hand is defi ned as the 
cessation of menstruation in a woman who had been previ-
ously experiencing menstrual bleeding. This cessation must 
last for at least 6 months or for at least 3 of the previous 
3-cycle intervals. Secondary amenorrhea is more common 
than primary amenorrhea. Primary amenorrhea can be defi ned 
as follows:
• Absence of menses by age of 14 years with the absence of 

growth or development of secondary sexual characteristics.
• Or as absence of menses by the age of 16 years with 

normal development of secondary sexual characteristics.

Pathophysiology of Menstrual Bleeding
As previously described in chapter 16, circulating estradiol 
levels in the body stimulates the growth of uterine 
endometrium. Progesterone, which is produced by the corpus 
luteum, is formed after ovulation. It transforms proliferating 
endometrium into a secretory one. If pregnancy does not 
occur, this secretory endometrium breaks down and sheds 
in the form of menstrual bleeding. A complex interaction 
between the hypothalamic-pituitary-ovarian axis and the 
outfl ow tract (uterus, cervix and vagina) is required for the 

Amenorrhea27
normal menstrual bleeding to take place. For menstrual cycles 
to occur normally, the following are required:
• An intact outfl ow tract: An intact outfl ow tract which con-

nects the bleeding occurring in the internal genitalia with 
the outside is essential for normal menstrual fl ow. This 
requires a patent outfl ow tract and continuity the vagi-
nal orifi ce, vaginal canal and endocervix with the uterine 
cavity.

• Normal endometrial development: Normal development 
of endometrial lining which responds cyclically to stimu-
lation by estrogen and progesterone.

• Normal functioning ovaries: Proper functioning of the 
ovaries is required for secretion and synthesis of estrogens 
and progesterone. The entire spectrum of follicle develop-
ment, ovulation and formation of corpus luteum occurs 
here.

• Normal functioning pituitary glands: The stimulus for the 
production of ovarian hormones and ovarian follicles is 
provided by the hormones secreted from anterior pituitary 
including hormones such as FSH and LH.

• Normal functioning hypothalamus: The secretion of these 
hormones is dependent on secretion of GnRH by the 
hypothalamus.

Any disruption of the interaction in above mentioned 
compartments can result in amenorrhea. The causes of pri-
mary amenorrhea are therefore related to defects in either 
of the four compartments as described below and shown in 
fi gure 27.1:
• Compartment I: Outfl ow tract and the uterus.
• Compartment II: Defect in ovulation.
• Compartment III: Defect at the level of pituitary gland.
• Compartment IV: Defect at the level of hypothalamus and 

central nervous system.

 History
A good history can reveal the etiologic diagnosis in up to 
85% of cases of amenorrhea. Physicians should take a com-
prehensive patient history including the following points:
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Fig. 27.1: Causes of primary amenorrhea related to defects in 
either of four compartments

• History of exercise, excessive weight loss, current or 
previous chronic illness and illicit drug use could be sug-
gestive of hypothalamic amenorrhea. History of psycho-
social stressors (recent emotional upsets and psychologi-
cal dysfunction); and extreme dieting (anorexia or bulimia 
nervosa) can also be the cause for amenorrhea.

• History of irradiation or chemotherapy to the central 
nervous system could be another cause for hypothalamic 
amenorrhea.

• History of previous pelvic/abdominal radiation could 
result in premature ovarian failure. Presence of vasomotor 
symptoms such as hot fl ashes, dryness of vagina etc could 
be suggestive of premature ovarian failure.

• History of galactorrhea, headache and visual disturbances 
could be related to the presence of pituitary tumors.

• History of infertility needs to be specifi cally asked because 
in many cases infertility could be related to the history of 
amenorrhea, which the woman may specifi cally tend to 
hide.

• Symptoms suggestive of thyroid dysfunction.
• Recent change in body weight, extreme dieting and symp-

toms suggestive of anorexia nervosa.

Family History
• Pubic hair pattern: Androgen insensitivity syndrome, 

which shows autosomal recessive inheritance, is associ-
ated with breast development but no pubic or axillary hair 
development.

• Age of menarche and menopause and menstrual history 
shows similarity among various family members (e.g. 
mother and sisters).

• Constitutional delay of growth and puberty shows a hered-
itary pattern.

Menstrual History
It is important to ask the patient if she had been experiencing 
menstrual cycles previously in order to determine whether 
amenorrhea is primary or secondary. In case of secondary 
amenorrhea, the woman needs to be asked if there is any pos-
sibility of pregnancy, e.g., is the urine pregnancy test positive?

Previous Obstetric History
If the woman has previously conceived, her amenorrhea 
is secondary in nature. It is important to take the history 
regarding the use of oral contraceptive pills in these cases. 
Prolonged use of oral contraceptive pills can result in post-
pill amenorrhea.

Treatment History
History of intake of drugs such as progestogens, combined 
oral contraceptive and chemotherapy drugs needs to be elic-
ited. Use of these drugs can sometimes result in amenorrhea.

 General Physical Examination
General physical examination involves the following steps:
• Assessment of the patient’s nutritional status and body 

mass index (BMI): Increased body mass index could be 
associated with polycystic ovarian disease.

• Anthropomorphic measurements and growth chart: These 
measurements may detect abnormalities such as constitu-
tional delay of growth and puberty.

• Signs of androgen excess such as hirsutism or acne could 
be associated with polycystic ovary syndrome.

• Signs of virilization, e.g. deep voice, clitoromegaly, etc 
in addition to hirsutism, and acne could be related to the 
presence of androgen-secreting tumors.

• Clitoral measurement: Measuring the clitoris is an effec-
tive method for determining the degree of androgen effect. 
The clitoral index can be determined by measuring the 
glans of clitoris in the anteroposterior and transverse 
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diameters. A clitoral index greater than 35 mm2 is an 
evidence of increased androgen effect. A clitoral index 
greater than 100 mm2 is an evidence of virilization.

• Dysmorphic features (e.g., webbed neck, short stature, 
widely spaced nipples) could be suggestive of Turner’s 
syndrome.

• Symptoms suggestive of Cushing’ disease such as striae, 
buffalo hump, central obesity, easy bruising, hypertension 
or proximal muscle weakness.

• Thyroid examination: Thyroid examination is especially 
important to rule out hypothyroidism or hyperthyroidism. 
Thyroid diseases serve as a cause of amenorrhea and men-
strual irregularities.

• Breast examination: Breast examination is important to 
check for galactorrhea. If galactorrhea is present, it is 
important to evaluate whether it is spontaneous or present 
only after careful expression by the examiner; whether 
it is unilateral or bilateral and persistent or intermittent. 
Breast secretions due to hormonal imbalance come from 
multiple duct openings in comparison to pathological dis-
charge which comes from a single duct.

• Fundoscopy and assessment of visual fi elds: This must be 
done if there is suspicion of pituitary tumor.

• Pubertal development: A thorough physical examination 
must be conducted in patients with amenorrhea in order to 

Table 27.1: Tanner stage of development of
secondary sexual characteristics

Breast

Stage 1 Elevation of papilla
Stage 2 Elevation of breast and papilla as a small mound, 

increased aereolar diameter (median age: 9.8 years)
Stage 3 Further enlargement without the separation of breast 

and areola (median age: 11.2 years)
Stage 4 Secondary mound of areola and papilla above the 

breast (median age: 12.1 years)
Stage 5 Recession of areola to the contour of breast (median 

age: 14.6 years)

Pubic hair

Stage 1 No pubic hair, prepubertal
Stage 2 Sparse, long pigmented hair mainly along labia majora 

(median age 10.5 years)
Stage 3 Dark, coarse curled hair, sparsely spread over the mons 

(median age 11.4 years)
Stage 4 Adult-type, abundant hair, but limited to the mons 

(median age 12.0 years).
Stage 5 Adult type spread in quantity and distribution (median 

age 13.6 years) i.e., spread occurs to the medial aspect 
of thighs.

Fig. 27.2A: Tanner stages of breast development

Fig. 27.2B: Tanner stages of pubic hair

assess normal female pubertal development. Tanner stage 
of development of secondary sexual characteristics has 
been described in table 27.1 and fi gures 27.2A and B.
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 Specifi c Systemic Examination

Pelvic Examination

Per speculum examination and inspection can help in detec-
tion of outfl ow tract abnormalities such as transverse vaginal 
septum; imperforate hymen, etc. The appearance of external 
genitalia and the distribution of pubic hair pattern may pro-
vide a clue regarding the presence of relevant pathology, for 
example the typical absence of pubic hair pattern in patients 
with androgen insensitivity syndrome. The Tanner stage of 
development of pubic hair must be established on inspection 
of external genitalia.
 Rudimentary or absent uterus can be detected on biman-
ual examination.

 Differential Diagnosis
The various causes of amenorrhea depending upon the com-
partment involved are described below:

Compartment I

Müllerian agenesis (Mayer-Rokitansky-Küster 
Hauser Syndrome)

This may be the probable diagnosis in an individual with pri-
mary amenorrhea and no apparent vagina. There is usually 
an absence or hypoplasia of the internal vagina and absence 
of fallopian tubes and uterus. The syndrome occurs due to 
defect in fusion of the müllerian ducts resulting in absence 
of proximal one-third of vagina with or without the uterus 
(fi gures 27.3A and B). Since the ovaries are not müllerian 

Fig. 27.3A: The sequence of embryological development of 
female gonads

Fig. 27.3B: The defect involved in Mayer-Rokitansky-Küster Hauser syndrome
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structures, they are normal. The cause of this syndrome is 
unknown and is probably related to the mutations in the gene 
for anti-müllerian hormones or the gene for anti-müllerian 
hormone receptor. Other anomalies including the renal tract 
anomalies such as ectopic kidney, renal agenesis, horse shoe 
kidney and abnormal collecting ducts are frequently present. 
Extirpation of the müllerian remnants, if any present, is 
not required unless they are causing some problem such as 
fi broid growth, hematometra, endometriosis, etc. Treatment 
of the condition usually involves progressive dilatation using 
Frank’s dilators. Initially, the dilatation is begun in posterior 
direction and then after two weeks, it is changed to upward 
direction in the line of vaginal axis. This must be performed 
daily for 20 minutes to the point of modest discomfort. By 
utilizing increasingly larger sized dilators, a functional vagina 
can be created within a period of several months. Operative 
treatment is used in the patients in whom the Frank’s method 
is unacceptable or fails. It is important for the gynecologist 
to provide adequate reassurance and support in these cases. 
Adequate counseling helps in avoiding problems with altered 
body image, which are likely to develop in these cases. 
Creating an artifi cial vagina either through the use of Frank’s 
dilators or surgical procedure (McIndoe’s vaginoplasty) at the 
time the patient plans to get married, helps in ensuring that 
she and her partner would be able to obtain adequate sexual 
enjoyment following their marriage. Having regular sexual 
intercourse helps in maintaining the patency of newly created 
artifi cial vaginal orifi ce. Though the patient remains infertile, 
she can lead an almost normal life. Genetic offsprings can be 
achieved by collecting oocytes from genetic mother, fertiliz-
ing them with sperms obtained from genetic father and their 
placement in a surrogate carrier.

Androgen insensitivity syndrome
Androgen insensitivity syndrome is another condition which 
is commonly associated with a blind vaginal canal and 
absent uterus. Androgen insensitivity syndrome was formerly 
known as testicular feminization syndrome. The patients with 
this syndrome are male pseudohermaphrodites. This implies 
that the patient is genetically a male, i.e. has a male karyo-
type (46XY). Since the karyotype is male, the patient has 
male gonads or testes. Pseudohermaphrodite implies that the 
genitalia are opposite of the gonads. The individual is phe-
notypically a female with absent or scant pubic and axillary 
hair. In these cases, the receptors are insensitive to androgens, 
due to which there is failure of normal masculinization of the 
external genitalia in individuals who are genetically male. As 
a result, the patient is phenotypically a female (fi gure 27.4). 
The pubic hair and axillary hair fail to develop as testo-
sterone is unable to exert its action. The testes may remain 

Fig. 27.4: Two individuals both having well developed breasts with 
juvenile nipples and absent pubic hair and blind ending vagina. The 
karyotype analysis revealed male sex (46 XY chromosomes). The 
fi nal diagnosis was of androgen insensitivity syndrome

undescended. Affected individuals have normal testes with 
normal production of testosterone and normal conversion to 
dihydrotestosterone (DHT), unlike 5-alpha reductase defi -
ciency, which is characterized by reduced levels of DHT. The 
transmission of this disease is via X-linked recessive inherit-
ance. The gene responsible for androgen intracellular recep-
tor is defective. A karyotype analysis is required to reach the 
proper diagnosis in these cases. The female child may present 
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with inguinal hernia because the testes are frequently par-
tially descended.
 While the growth and development are normal, there may 
be an eunuchoidal tendency (long arms, big hands and big 
feet). The breasts are large as testosterone gets converted into 
estrogens which stimulate their growth. However, the breasts 
are abnormal as the glandular tissue is not abundant, nip-
ples are small and the areolae are pale. Female internal gen-
italia (uterus and fallopian tubes) are either rudimentary or 
absent. In such a patient, the testes may be intraabdominal or 
present in form of hernia. However even if present, the testes 
are immature and do not show any spermatogenesis. Due to 
high incidence of malignancy in the gonads with Y chromo-
somes, they must be removed at the age of 16–18 years once 
full development has been attained after puberty. The plasma 
levels of testosterone are within normal to high male range. 
As a result of failure of action of testosterone, the critical 
steps in sexual differentiation which require testosterone fail 
to take place.

5-alpha reductase defi ciency (5-ARD)
This syndrome with autosomal recessive inheritance is char-
acterized by inability to convert testosterone to the more 
physiologically active dihydrotestosterone (DHT). Since 
DHT is required for the normal masculinization of the exter-
nal genitalia in utero, genetic males with 5-ARD are born with 
ambiguous genitalia (i.e., male pseudohermaphroditism). 
The condition affects only genetic males (having a Y chro-
mosome) because dihydrotestosterone has no known role in 
female development. The clinical abnormalities of the disease 
range from individuals with normal male genital anatomy to 
underdeveloped male individuals with hypospadias to those 
with predominantly female external genitalia, most often with 

mild clitoromegaly. Since these patients have primary female 
characteristics, they are often raised as girls. At the time of 
puberty, these individuals often experience amenorrhea and 
virilization.

Asherman’s syndrome
This is an important cause of secondary amenorrhea 
occurring as a result of overzealous postpartum curettage 
which can result in the destruction of endometrial lining 
due to the formation of intrauterine scars. These adhesions 
can completely obliterate the endometrial cavity, internal 
cervical os and cervical canal. The condition can also occur 
following uterine surgery, including cesarean section, 
myomectomy or metroplasty. Asherman’s syndrome can also 
occur following uterine surgery such as cesarean section, 
myomectomy or metroplasty. Besides amenorrhea, patients 
with this syndrome can present with symptoms such as 
miscarriage, dysmenorrhea or hypomenorrhea. The diagnosis 
and treatment of this condition is by hysteroscopic resection. 
Following the resection of adhesions, an intrauterine device 
is inserted inside the uterine cavity in order to prevent the 
adherence of the raw uterine walls. The uterine cavity can 
also be distended with help of a pediatric Foley’s catheter, 
distended with about 3 ml of fl uid and is removed after seven 
days.

Imperforate hymen
Imperforate hymen occurs as a result of abnormal or incom-
plete embryologic development. This condition commonly 
causes amenorrhea which is usually associated with cyclical 
abdominal pain, which tends to worsen over time. If a hema-
tocolpos is present, bluish discoloration is visible behind the 
translucent membrane (fi gures 27.5A and B).

Fig. 27.5A and B: (A) Imperforate hymen (B) Accumulation of blood in the uterine cavity as a result of imperforate hymen
A B
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Compartment II Disorders (of the Ovary)

Gonadal dysgenesis (Turner’s syndrome)

This is associated with absence of one X chromosome and 
is characterized by short stature, webbed neck, shield chest, 
increased carrying angle at the elbow and hypergonadotropic 
hypoestrogenic amenorrhea (fi gure 27.6). Due to presence of 
streak gonads which lack ovarian follicles, no gonadal sex 
hormones are produced at the time of puberty and the patients 
present with primary amenorrhea. Karyotype analysis must 
be done in all cases with elevated gonadotropin levels.

Premature ovarian failure
In these cases, the failure of ovarian function occurs prema-
turely before the age of 40 years. Ovarian failure could also 
occur as a result of radiation therapy to the pelvis or chemo-
therapy. There is no risk of premature ovarian failure if the 
radiation fi eld excludes the pelvis. Chemotherapy drugs, typi-
cally alkylating agents (cyclophosphamide, methotrexate and 
fl uorouracil) are very toxic to the gonads.

Polycystic ovarian syndrome
Polycystic ovarian syndrome may be associated with amenor-
rhea in about 15–20% cases and has been described in details 
in chapter 26.

Post-pill amenorrhea
This is defi ned as absence of menstruation for 6 months fol-
lowing cessation of the combined oral contraceptive pills and 

probably results from transient inhibition of gonadotropin-
releasing hormone.

Compartment III
(Disorders of Anterior Pituitary)

Hyperprolactinemia
Adenomas (both microadenomas and macroadenomas) are 
the most common cause of anterior pituitary dysfunction. 
Prolactin secreting pituitary tumors may account for nearly 
50% cases of pituitary adenomas. The increased dopamine 
concentration present in hyperprolactinemic women with 
pituitary tumors is likely to reduce pulsatile LH secretion 
and produce acyclic gonadotropin secretion, which most 
probably results in menstrual irregularities. Patients with 
pituitary adenomas having markedly elevated prolactin 
levels (especially those greater than 100 ng per ml), often 
experience symptoms such as galactorrhea, headaches, or 
visual disturbances, etc. Imaging with MRI must be done in 
these patients to rule out pituitary adenomas. The treatment of 
these patients comprises of the use of the drug bromocriptine 
(dopamine agonist), which is available in form of 2.5 mg 
tablets. A total 5–15 mg of oral dose of bromocriptine may 
be required. Depot bromocriptine preparations are also 
available which must be administered in the monthly dosage 
of 50–75 mg intramuscular injection. Use of bromocriptine 
can be associated with numerous side effects such as nausea, 
headache, fainting due to orthostatic hypotension, dizziness, 
fatigue, etc. Cabergoline is another ergot-derived dopamine 
agonist, which is usually administered in the dosage of 
0.5 to 30.0 mg once weekly. It is associated with lower 
rates of side effects in comparison to those associated with 
bromocriptine.
 Besides pituitary tumors, other important cause of hyper-
prolactinemia includes use of medications such as oral con-
traceptive pills, antipsychotics, antidepressants, antihyperten-
sives, opiates, etc. However in these cases, prolactin levels 
are raised to levels of less than 100 ng per mL.

Compartment IV
(Defects at the Level of Hypothalamus)
Hypothalamic amenorrhea could be associated with 
anorexia nervosa. These patients with anorexia nervosa are 
characterized by weight loss of 25% or weight of 15% below 
the normal for the particular age and height. Other important 
features of this disease include denial of the problem by the 
patient, distorted body image, unusual hoarding or handling 
of food and amenorrhea. The patient may indulge in self-
induced vomiting in order to lose weight. There are no other 
underlying medical or psychiatric disorders.

Fig. 27.6: An 18 years old with primary amenorrhea who was 
diagnosed to be suffereing from Turner’s syndrome
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Summary
The likely causes for primary amenorrhea are described in 
table 27.2 whereas the causes for secondary amenorrhea are 
described in table 27.3.

 Management

Primary Amenorrhea

The fi rst step of management in case of primary amenorrhea 
is to determine whether the patient has developed secondary 
sexual characteristics or not. In these patients, the presence 
or absence of secondary sexual development directs further 
course of evaluation. Evaluation of the patient with primary 
amenorrhea is described in fl ow chart 27.1.

Table 27.2: Differential diagnosis in a patient with
primary amenorrhea

Presence of secondary sexual characteristics

Genito-urinary malformation, e.g. imperforate hymen, transverse 
vaginal septum, absent vagina with or without a functioning uterus
Müllerian agenesis (Mayer-Rokitansky-Küster Hauser Syndrome)
Androgen insensitivity: XY female or testicular feminization

Absence of secondary sexual characteristics

Resistant ovary syndrome
Hypothalamic dysfunction, e.g. chronic illness, anorexia, weight 
loss, stress
Gonadotropin defi ciency, e.g. Kallman’s syndrome
Tumors of the hypothalamus or pituitary
Hypopituitarism
Hyperprolactinemia
Gonadal failure, e.g., ovarian dysgenesis/agenesis, premature 
ovarian failure
Hypothyroidism

Table 27.3: Differential diagnosis of secondary amenorrhea

No features of androgen excess Features of androgen excess are present

Physiological, e.g. pregnancy, lactation, menopause Polycystic ovary syndrome
Iatrogenic, e.g. depot medroxyprogesterone acetate contraceptive injection,
radiotherapy, chemotherapy
Systemic disease, e.g. chronic illness, hypo- or hyperthyroidism Cushing’s syndrome
Uterine causes, e.g. cervical stenosis, Asherman’s syndrome Late-onset congenital adrenal hyperplasia
(intrauterine adhesions)
Ovarian causes, e.g. premature ovarian failure, resistant ovary syndrome Adrenal or ovarian androgen-producing tumor
Hypothalamic causes, e.g. weight loss, exercise, psychological distress,
chronic illness, idiopathic
Pituitary causes, e.g. hyperprolactinemia, hypopituitarism, Sheehan’s syndrome
Hypothalamic/pituitary damage, e.g. tumors, cranial irradiation, head injuries,
sarcoidosis, tuberculosis

Secondary sexual characteristics have developed
If a patient with amenorrhea has experienced normal breast 
development, but minimal or no pubic hair, the usual diagnosis 
is androgen insensitivity syndrome (i.e. patient is phenotypi-
cally female, but genetically male with undescended testes). 
In case of genital tract abnormalities, a karyotype analysis is 
required in order to determine proper treatment (fl ow chart 
27.2). If testes are present, they should be removed because of 
the high risk of malignant transformation after puberty.
 If a patient has normal secondary sexual characteris-
tics, including pubic hair, the clinician should perform MRI 
or ultrasonography to determine if a uterus is present. If the 
ultrasound examination shows presence of a normal uterus, 
outfl ow tract obstruction should be considered. An imper-
forate hymen or a transverse vaginal septum can cause con-
genital outfl ow tract obstruction. Imperforate hymen typically 
results in cyclic abdominal pain due to accumulation of the 
blood in the uterus and vagina. If the outfl ow tract is patent, 
the physician should continue an evaluation similar to that 
for secondary amenorrhea. If the uterus is absent or abnor-
mal, a karyotype analysis should be performed to determine 
if the patient is genetically female. If the patient is genetically 
a female (46XX), the cause of amenorrhea could be mülle-
rian agenesis, where there is congenital absence of vagina 
and abnormal (usually rudimentary) uterine development. If 
the karyotype is that of a genetic male (46XY), the patient is 
probably suffering from androgen insensitivity syndrome.

Secondary sexual characteristics have not developed
If there is absence of secondary sexual characteristics, esti-
mation for serum gonadotropin levels must be performed. 
This test helps in diagnosis of two causes of amenorrhea: 
Hypogonadotropic hypogonadism and hypergonadotropic 
hypogonadism. In cases of hypergonadotropic hypogonad-
ism, a karyotype analysis must be performed to determine 
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Flow chart 27.1: Evaluation of primary amenorrhea

whether the cause of amenorrhea is related to premature ovar-
ian failure (46XX) or to Turner’s syndrome (46XO).

Hypogonadotropic hypogonadism
Hypogonadotropic hypogonadism is associated with low 
levels of FSH and LH, usually less than 5 IU/L. This could 
be related to the abnormalities in the secretion of gonado-
tropin-releasing hormone (GnRH), which is commonly due 
to disruption of the hypothalamic-pituitary-ovarian axis. 
The important causes for this include constitutional delay 
of growth and puberty and hypothalamic or pituitary fail-
ure. Hypothalamic amenorrhea is often caused by excessive 
weight loss, exercise or stress. Body mass index (BMI) of 

less than 19 (normal range 20–25) has been found to be asso-
ciated with amenorrhea.
 The mechanism by which stress or weight loss affects 
GnRH secretion is presently unknown.
 Kallmann syndrome, which is associated with anosmia, 
also can cause hypogonadotropic hypogonadism.

Hypergonadotropic hypogonadism
Hypergonadotropic hypogonadism (elevated FSH and LH 
levels) in patients with primary amenorrhea may be caused 
by gonadal dysgenesis or premature ovarian failure. These 
two causes can be differentiated from one another by per-
forming a karyotype analysis.
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Flow chart 27.2: Management protocol in case of genital tract abnormalities

Gonadal dysgenesis: Turner’s syndrome (45, XO karyotype) 
is the most common cause for female gonadal dysgenesis. 
About 50% have mosaic forms such as 45X/46XX or 
45X/46XY. Characteristic physical findings of turner’s 
syndrome include webbing of the neck, lymphedema, 
shield chest with widely spaced nipples, scoliosis, wide 
carrying angle, coarctation of the aorta, streak ovaries and 
short stature. Individuals with the various forms of gonadal 
dysgenesis typically present with hypergonadotropic 
amenorrhea regardless of the extent of pubertal development 
and the presence or absence of associated anomalies or 
stigmata. It is well known that cytogenetic abnormalities 
of the X chromosome can impair ovarian development and 
function.
Premature ovarian failure: Normally, menopause occurs at 
50 years of age and is caused by ovarian follicle depletion. 
Sometimes ovarian failure can occur prematurely. Premature 
ovarian failure is characterized by amenorrhea, hypoestro-
genism, and increased gonadotropin levels occurring before 
40 years of age. Women with premature ovarian failure are at 
an increased risk of osteoporosis and heart disease. Premature 
ovarian failure can also be sometimes associated with 
autoimmune endocrine disorders such as hypothyroidism, 
Addison’s disease, and diabetes mellitus. Therefore, fasting 
glucose levels, thyroid stimulating hormone (TSH), and, if 
clinically appropriate, morning cortisol levels should be 
measured. A karyotype analysis must be performed because 

surgical removal of the gonads is indicated in any individual 
in whom a Y chromosome is identifi ed. Two types of inher-
ited enzymatic defects also may be associated with prema-
ture ovarian failure. These include 17α-hydroxylase defi -
ciency and defi ciency of the enzyme galactose-1-phosphate 
uridyltransferase.

Secondary Amenorrhea
The management plan of a patient with secondary amenor-
rhea is described in fl ow chart 27.3. The fi rst step in the man-
agement of patients with secondary amenorrhea is to rule out 
pregnancy because that is the most common cause of second-
ary amenorrhea. Once the pregnancy has been ruled out, the 
initial workup involves measurement of TSH and prolactin 
levels and a progesterone challenge test. In case, the patient 
with amenorrhea also presents with galactorrhea, imaging of 
sella turcica may also be required. Hypothyroidism may also 
produce galactorrhea by reducing the levels of dopamine (a 
prolactin inhibitory substance). Hypothyroidism also causes 
unopposed TRH production, resulting in stimulation of pitui-
tary cells which produce prolactin.
 The progestational challenge test can be performed using 
the following:
• 200 mg of parenteral progesterone in oil.
• Oral micronized progesterone in the dose of 300 mg daily.
• Medroxyprogesterone in the dosage of 10 mg daily for 

5 days.
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Flow chart 27.3: Management plan of a patient with secondary amenorrhea

• Micronized progesterone gel (4-8%): Intravaginal appli-
cation for at least six applications.

 Following 2–7 days of conclusion of a progestational 
challenge test, the patient either does or does not bleed. 
If the patient bleeds, the diagnosis of anovulation can be 
established. Presence of bleeding confirms the presence 

of a functional outfl ow tract and a uterus lined by reactive 
endometrium prepared by endogeneous estrogens. Signifi cant 
hyperandrogenemia associated with anovulation and PCOS 
is an important cause of amenorrhea which responds to the 
progesterone challege test. Chronic unopposed exposure of 
the endometrium to endogeneous estrogens can serve as a 
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risk factor for the development of endometrial cancer. At the 
minimum, these women must be prescribed a progestational 
agent (5 mg daily) for fi rst 2 weeks of each month in order 
to reduce the risk of the development of endometrial cancer. 
OCPs can be given in case the contraception is desired.
 If the withdrawal bleeding does not occur in response 
to progestational medications, there can be two causes: 
Either the outfl ow tract is not patent or the endometrium has 
not been adequately prepared by endogenous estrogens. In 
order to differentiate between the two, orally active estro-
gens (1.25 mg of conjugated estrogens) must be admin-
istered for at least 21 days. An orally active progestational 
agent (10 mg of medroxyprogesterone) can be added in the 
last 5 days to achieve withdrawal bleeding. If no withdrawal 
bleeding occurs even after the addition of estrogens, amenor-
rhea is probably related to a defect in compartment I (out-
fl ow tract and uterine endometrium). If withdrawal bleeding 
occurs, there is no defect in compartment I. It also implies 
that compartment I has normal functional activities if prop-
erly stimulated by estrogens. Compartment I defects could be 
related to problems in the outfl ow tract or to non-responsive 
endometrium generally resulting from an overzealous curet-
tage or due to infection.
 If the withdrawal bleeding occurs, the next step aims at 
fi nding if the ovaries and the pituitary gland are functioning 
normally or not. This involves the assay of serum gonado-
tropin levels. In normal adult females, FSH ranges between 
5–10 IU/L, with ovulatory mid-cycle peak of about two times 
the baseline level, whereas the LH levels vary between 5–20 
IU/L, with an ovulatory mid-cycle peak of about three times 
the baseline level. Hypogonadotropic hypogonadism which is 
associated with levels of both FSH and LH less than 5 IU/L 
could be due to prepubertal state and hypothalamic or pitui-
tary dysfunction. Hypergonadotropic hypogonadism could 
be due to postmenopausal state, castrate females and ovar-
ian failure. In these cases, FSH levels are > 20 IU/L and LH 
levels are >40 IU/L.

 Investigations
Various investigations and the reasons for conducting them 
have already been discussed in the text. This section would be 
merely enumerating a few of these important investigations.

Karyotyping
Karyotype analysis is important for identifying the patient’s 
genetic sex.

Serum Testosterone/Androgen Level
Women with polycystic ovarian syndrome may have mildly 
raised level, while women with androgen-secreting tumors 

of the ovary or adrenal gland, may have high levels of serum 
testosterone.

Gonadotropins Levels [Follicle-Stimulating 
Hormone (FSH) and Luteinizing Hormone (LH)]
Measurement of gonadotropin levels help in differentiating 
between hypogonadotropic and hypergonadotropic causes 
of hypogonadism. Low level of gonadotropins is associ-
ated with hypogonadotropic hypogonadism, while high 
level of gonadotropins is associated with hypergonadotropic 
hypogonadism.

Serum Prolactin Levels
Serum prolactin levels may be raised in women with 
prolactinomas.

Thyroid Function Tests
These tests are indicative of thyroid dysfunction which could 
be the possible cause of amenorrhea.

 Treatment/Gynecological Management
The treatment of primary and secondary amenorrhea is based 
on the causative factor. Treatment goals include prevention 
of complications such as osteoporosis, endometrial hyper-
plasia, heart disease etc; preservation of fertility; and, in 
case of primary amenorrhea, progression of normal pubertal 
development.

Hypothalamic amenorrhea
Treatment of hypothalamic amenorrhea depends on the 
etiology.
 Anorexia nervosa: Women with excessive weight loss 
should be screened for eating disorders and treated accord-
ingly if anorexia nervosa or bulimia nervosa is diagnosed. 
Menstrual cycles usually return after a healthy body weight 
has been achieved.
 In patients with amenorrhea caused by eating disorders 
or excessive exercise, the use of oral contraceptive pills or 
menopausal hormone therapy may decrease bone turnover 
and partially reverse bone loss. However, neither therapy has 
been shown to signifi cantly increase the bone mass. Adequate 
calcium and vitamin D intake are recommended for these 
patients.
 Hyperprolactinemia: Microadenomas are slow growing 
and rarely malignant. Treatment of microadenomas should 
focus on management of infertility, galactorrhea and breast 
discomfort. Macroadenomas may be treated with dopamine 
agonists or removed with transsphenoidal resection or crani-
otomy, if necessary. A dopamine agonist can help improve 
the symptom of amenorrhea and fertility. Bromocriptine, a 
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dopamine agonist, is the most commonly used drug for treat-
ment and has been discussed previously in the text.

PCOS
Treatment of PCOS has been discussed in detail in chapter 26.

Thyroid dysfunction
Hypothyroidism is treated using thyroid preparations such as 
levothyroxine sodium (e.g. eltroxin).

Hypopituitarism
Hypopituitarism is associated with generalized defi ciency of 
various hormones. In these cases, thyroid replacement ther-
apy should not be instituted until adrenal function has been 
assessed and treated. Serum gonadotropin and gonadal ster-
oid levels are typically low in cases of hypopituitarism. In 
cases with hypopituitarism where oocytes are still present, 
ovulation can be induced with exogenous gonadotropins 
when pregnancy is desired. hMG is the treatment of choice 
for patients with primary amenorrhea due to hypopituitarism. 
In order to prevent the risk of ovarian hyperstimulation syn-
drome, hMG should be started at the minimal dose (75 IU SC 
qd for 7 d). Exogenous pulsatile GnRH may also be used to 
induce ovulation if the disorder is hypothalamic. When preg-
nancy is not desired, signs and symptoms of estrogen defi -
ciency can be prevented by instituting maintenance therapy 
with cyclic estrogen and progestogens.

 Complications
Certain complications which may be present in the patient 
with amenorrhea are as follows:

Osteoporosis
Women with amenorrhea associated with estrogen defi-
ciency are at signifi cant risk of developing osteoporosis. This 
increased risk persists even if normal menses are resumed. 
Estrogen deficiency is of particular concern in younger 
women as a desirable peak bone mass may not be attained. 
Use of HRT, calcium and vitamin D preparations in these 
patients may prove to be useful.

Cardiovascular Disease
Young women with amenorrhea associated with estrogen 
defi ciency may also be at an increased risk of developing 
cardiovascular disease, hypertension and type 2 diabetes in 
future.

Endometrial Hyperplasia
Women with amenorrhea with unopposed estrogen secre-
tion (without an associated progesterone secretion) are at an 

increased risk of developing endometrial hyperplasia and 
endometrial carcinoma (see chapter 17).

Infertility
Women with amenorrhea generally do not ovulate and are 
usually infertile.

Psychological Distress
Amenorrhea often causes considerable anxiety, because it 
may cause women to start having concerns regarding the loss 
of fertility, or loss of femininity. The diagnosis of Turner’s 
syndrome, testicular feminization, or müllerian agenesis can 
be traumatic for both the girls and their parents.

 Important Questions and Answers
Q.1. What is the most likely diagnosis in this case?
Ans. In this case, secondary sexual characteristics are present 
and the ultrasound shows absence of uterus. Therefore in 
this case amenorrhea could be related to two main causes: 
Müllerian agenesis or androgen insensitivity syndrome 
(fl ow chart 27.1).
Q.2. What should be the next line of management in the 
above mentioned case study?
Ans. In order to differentiate between androgen insensitivity 
syndrome and müllerian agenesis, a karyotype analysis must 
be done.
Q.3. The karyotype analysis in this case revealed a female 
pattern (i.e. 46XX). How should the case be further managed?
Ans. Due to absence of uterus and vagina, both in this patient, 
it would not be possible for her to have menstrual cycles 
or to be fertile. This news may cause signifi cant distress to 
the woman and her family. Therefore, it is important for the 
gynecologist to provide adequate reassurance and support in 
these cases. Adequate counseling helps in avoiding problems 
with altered body image, which are likely to develop in these 
cases. Though the patient remains infertile, she can lead an 
almost normal life. Creating an artifi cial vagina either through 
the use of Frank’s dilators or surgical procedure (McIndoe’s 
vaginoplasty) at the time the patient plans to get married 
helps in ensuring that she and her partner would be able to 
obtain adequate sexual enjoyment following their marriage. 
Both these procedures are undertaken at the time the marriage 
is planned because having regular sexual intercourse would 
help in maintaining the patency of newly created artifi cial 
vaginal orifi ce. Genetic offsprings can be achieved by collect-
ing oocytes from genetic mother, fertilizing them with sperms 
obtained from genetic father and their placement in a surro-
gate carrier.
Q.4. What are the likely causes for ambiguous external 
genitalia?
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Ans. Some important causes of ambiguous external genitalia 
include the following:
• Congenital adrenal hyperplasia: The commonest cause of 

congenital adrenal hyperplasia which can cause ambigu-
ous genitalia is 21-hydroxylase defi ciency in a genetically 
female infant.

• Androgen-secreting tumor.
• XX females with Mayer-Rokitansky-Küstner-Hauser 

(absent vagina with or without the uterus) syndrome.
• 5-Alpha reductase defi ciency.
Q.5. What should be the initial investigations in a patient 
presenting with galactorrhea?
Ans. The investigations which need to be carried out include 
levels of TSH and prolactin in the blood and imaging with 
MRI. Imaging can be safely omitted in patients with regular 
ovulatory menstrual cycles.
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 vaginal delivery  32
Normocytic anemia  260
Novasure  377
Nulligravida  4
Nullipara  4

O
Oblique 
 diameters of pelvic inlet  24
 lie  9
Obstetric 
 anterior posterior diameter  25
 axis  25
 grips  7, 11
 history  109
 management  57
 outlet  25
Obstructed labor  60
Occipitoposterior position  10
Oligohydramnios  38
Oligomenorrhea  316
Oocyte 
 donation  533
 insemination  530
Operative hysteroscopy  165
Oral contraceptive 
 agents  346
 pills  319, 371, 472
Oral 
 glucose tolerance test  238
 iron salt  271
Osteoporosis  547
Ovarian 
 cancer  467
 factor infertility  511
 hyperstimulation syndrome  524
 masses  467
 neoplasms  467
 stimulation for IVF  528
 tumor with pregnancy  138
Ovulatory dysfunctional bleeding  364
Oxytocin  174

P
PAC regimen  482
Paclitaxel  482
Pain management after CS  130
Pain of somatic origin  450
Pallor  6, 258
Palpation of fetus  9, 13
Pap smear  314, 406, 506
Papanicolaou 
 smear  331
 test  314
Parental karyotype  161
Parenteral forms of iron  272
Parovarian cysts  470

Partial 
 hydatidiform mole  136
 mole  141
 placenta previa  67
 salpingectomy  498
 zona dissection  530
Parts of fetal skull  27
Paterson Kelly syndrome  260
Pathogenesis of 
 fetal macrosomia  249
 Rh isoimmunization  108
Patients with 
 moderate bleeding  72
 severe bleeding  71
Pawlik’s grip  12
Peak systolic velocity  111
Pectoral muscles  302
Pedal edema  260
Pelvic 
 assessment  19
 axis  25
 blood vessels  133, 176
 brim  22
 cavity  22, 24
 component  431
 examination  38, 306, 307
 exenteration  419
 fl oor exercises  437
 grips  12
 infl ammatory disease  394, 440, 512
 inlet  22
 outlet  22, 24
 pain  450
 tumor  38
Percutaneous umbilical cord blood sampling  111, 

114
Perimenopausal 
 DUB  363
 women  370
Perinatal deaths  5
Perineal body  432, 436
Period of gestation  8, 72
Peripartum cardiomyopathy  281
Peripheral 
 edema  283, 284
 smear  170, 227, 264
Peripheral smear in 
 combined folate and iron defi ciency  266
 hemolytic anemia  266
 iron defi ciency anemia  264
 megaloblastic anemia  265
Peritoneal closure  130
Perls stain  267
Persistent 
 corpus luteum  364
 fetal circulation  204
Petechiae  213
Pfannenstiel incision  128, 156
Phenytoin  223
Photodynamic endometrial ablation  376
Pinard’s 
 fetoscope  15
 maneuver  51
Piper’s forceps  49
Placenta 
 accreta  74

 increta 74
 percreta 74
 previa  65, 66, 73, 227
Placental
 abruption  67, 69, 358
 fragments  168
 removal  129
 site trophoblastic tumor  136, 147
Plane of anatomical outlet  24
Plasmapheresis  229
Platelet count  214, 227
Plummer Vinson syndrome  260
Poikilocytosis  265
Polycystic ovary syndrome  150, 511, 541
Polyhydraminos  13, 38
Polymenorrhea  316
Polymerase and ligase chain reactions  388
Ponderal index  184
Popliteal fossa  51
POP-Q staging system  436
Position and psychologic responses  22
Positive Carnett’s sign  455
Positron emission tomography (PET) scan  476
Postcoital 
 bleeding  400
 test  516
Post-embolization syndrome  355
Posterior 
 colpoperineorrhaphy  442
 colporrhaphy  442
 sagittal 
  diameter  25
  plane  25
Postnatal growth  204
Postoperative vaginal irradiation  333
Postpartum 
 hemorrhage  167
 period  216
Post-pill amenorrhea  541
Pouch of Douglas  309, 445
Powder-burn lesions  513
Pravastatin  239
Prediction of gestational age  191
Pregnancy 
 loss  149
 morbidity  159 
 test  21, 395
Preinvasive cervical cancer  405
Premarin  347
Premature 
 birth  75
 menopause  420
 ovarian failure  541, 544
Preparation of patient for examination  7
Prerequisites for 
 ECV  39
 vaginal delivery  47
Preterm 
 birth  52
 labor  95, 358
Prevention of 
 anemia  71
 eclampsia  224
 iron defi ciency anemia  268
Previous cesarean section  121



555

Index

Primary 
 amenorrhea  542
 PPH  167
 syphilis  381
Primigravida  4
Primipara  4
Pritchard’s regimen  222
Procidentia  434
Progesterone breakthrough bleeding  363
Proliferative endometrium  300
Prophylactic 
 antibiotics with cesarean section  130
 cerclage  154
Prostaglandin 
 F2α  174
 synthetase inhibitors  344
Proteinuria  212
Pseudo-Meig’s syndrome  305, 357
Psychological distress  547
Pubertal development  537
Puberty menorrhagia  363
Pubocervical fascia  447
Puerperium  100
Pulmonary 
 area  284
 hypertension  286
 venoocclusive disease  286

Q
Queenan’s chart  114
Quintero stages of TTTS  102

R
Radiation of pain  298
Radiofrequency induced thermal ablation  376
Rapid plasma reagin  162
RBC count  184
Recording blood pressure  212
Rectal examination  69
Rectocele  429
Rectovaginal fascia  447
Red cell distribution width (RDW)  264
Redistribution of blood fl ow  257
Reduction amniocentesis  103
Reid colposcopic index  411
Relation of bleeding to sexual intercourse  318
Renal assessment 
 during pregnancy  240
 in preconception period  240
Requirement for hypoglycemic therapy  240
Rescue cerclage  154
Resistance index (RI)  194
Respiratory distress syndrome  204
Response to iron therapy  267
Restoration of 
 blood volume  171
 coagulation  173
 hemoglobin concentration  173
Reticulocyte count  264
Retinal assessment 
 during pregnancy  240
 in preconception period  240
Retrograde menstruation  464
Rh 
 incompatibility disease  107
 isoimmunization  119
 negative  107

  immunized women  111, 115
  pregnancy  106
 positive  107
Rhesus 
 classifi cation  106
Rheumatic heart valve disease  291
Right occiput 
 anterior  11
 posterior  11
 transverse  11
Right upper quadrant abdominal pain  211
Risks of 
 cerclage  157
 cordocentesis  115
Roller ball endometrial ablation  375
Rosuvastatin  239
Routine 
 ANC investigations  94
 cesarean section  121
Rubella virus  150
Rubin’s maneuver  251

S
Sabouraud’s dextrose agar  385
Sacrospinous colpopexy  445
Saline infusion sonography  325, 341
Salpingectomy  489
Sarcomatous change  358
Schroeder’s disease  364
Screening for 
 congenital malformations  244
 ovarian cancer  479
Second 
 pelvic grip  12
 trimester  3
Secondary 
 postpartum hemorrhage  181
 PPH  167
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Teratomas  471
Term breech trial  44
Test for cervical incompetence  164
Testing for 
 APAS  162
 blood and urine ketone levels  239



556

Bedside Obstetrics and Gynecology

Tests for 
 fetal surveillance  112
 ovulation  369
Tetralogy of Fallot  282
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