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Preface

Dear Students,

| wish to extend my thanks to all of you for your overwhelming response to all the 8 editions of my book and for making it
the bestseller book on the subject. Thanks once again for the innumerable emails you have sent in appreciation of the book, a
few of which | have got printed at the end of the book. | apologize to all those who have sent me mails of appreciation but due to
paucity of space, | was unable to get them printed.

NEET continued in year 2015, but yes, this time the anxiety of the students for NEET was less. Students looked more
settled. The approach of NEET became a little clear. Image-based questions are still to being asked. Most of the questions are
direct but require you to be well-versed with the theory. Reading important theory becomes absolutely essential, whether you do
it from a textbook or from subjectwise help books, that’s your choice.

It now gives me immense pleasure to share with you the new edition of the book. Many changes have been done in the
book. Each chapter has been thoroughly revised and updated. All new guidelines have also been incorporated.

Salient Features of the 9th Edition

> All chapters have been thoroughly revised and updated.

> The book has been divided into 5 sections:

Section 1: General Obstetrics

Section 2: Medical, Surgical and Gynaecological lliness Complicating Pregnancy

Section 3: Abnormal Labor

Section 4: Fetus

Section 5: Diagnosis in Obstetrics

Section 6: Recent Papers

» Theory is present before the following chapters:

Pelvis and fetal skull

Placenta and amniotic fluid

Normal labor

Abortion and MTP

Trophoblastic diseases including choriocarcinoma

Antepartum haemorrhage

Postpartum haemorrhage, uterine inversion and shock

Anemia in pregnancy

Heart disease in pregnancy

Diabetes in thyroid pregnancy

Hypertensive disorders in pregnancy

Pregnancy in Rh-negative women

Infections in pregnancy

Gynaecological disorders in pregnancy

Fetus growth disorders

Fetal malformations

> Keeping in mind the apprehension of students towards NEET, | have added many new pattern questions with their
explanations. The chapterwise distribution of new questions has been given on the back cover.

> For the first time ever annexures, have been added for last-minute revision.
Total annexures added are 15 in number:

Color of amniotic fluid and conditions seen

Causes of oligohydramnios

Causes of polyhydramnios

Types of pelvis and important points on them

Definitive signs of early pregnancy

USG in pregnancy

Recommended daily allowance in pregnancy

O 0 0 0 0 O
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Vaccines in pregnancy
Important time-table of events
Named structures and their locations
Recommended weight gain as per BMI in singleton and twin pregnancy

Fetal heart rate traces—NICE guidelines
Management algorithm for PPH-HEMOSTASIS
Conditions affecting levels of AFP
Conditions affecting levels of BhCG
> CTG is one of the topics which is generally not very well understood by undergraduate students. With the recent trend
of image-based questions coming in the exam, it becomes important to understand it well. For your convenience in color
plates, | have added important CTG strips along with a user manual.
> Many image-based questions have been added at the end.
> Many new USGs and Doppler images have been given in color plates for last-minute revision.
> All important diagrams on which figure-based questions could be formed are given in color plates.
> All instruments used in obstetrics with their uses have been given in color plates.
> Important specimens of obstetrics are included in color plates.
> Recent questions of AIIMS (November and May 2015) and PGI (May 2015 and November 2014) have been added with
their explanations in the respective chapters.
> Along with this edition, | am again providing a live lecture on basics of reproduction and APH to strengthen your fundamental
concepts.
I hope all of you appreciate the changes and accept the book in this new format, like you have done for the previous editions.
Remember there is no substitute to theory books, but hopefully you will find all relevant theory in this user-friendly book
of Obstetrics. | must admit hereby that despite keeping an eagle’s eye for any inaccuracy regarding factual information or
typographical errors, some mistakes must have crept in inadvertently. You are requested to communicate these errors and send
your valuable suggestions for the improvement of this book. Your suggestions, appreciation and criticism are most welcome.

O 0 00000 o0

New Delhi Dr Sakshi Arora Hans
May 2016 delhisakshiarora@gmail.com
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Pelvis and Fetal Skull

PELVIS

ANATOMY

e The pelvis is composed of four bones-sacrum, coccyx, and two innominate bones.
e Each innominate bone is formed by the fusion of three bones-ilium, ischium and pubis.

¢ Pelvic joint: There are four joints in the pelvis namely the symphysis pubis, sacroiliac joint (left and right) and the
sacrococcygeal joint (Table 1.1).

Table 1.1: Joints in the pelvis

Symphysis pubis Fibrocartilaginous joint
Sacroiliac joint Synovial joint
Sacrococcygeal joint Synovial hinge joint

¢ The pelvis is divided anatomically into false pelvis and true pelvis by pelvis brim (Fig. 1.1).

¢ The boundries of pelvic brim or inlet (from posterior to anterior) are-sacral promontory, sacral alae, sacroiliac joint,
iliopectineal lines, iliopectineal eminence, upper border of superior pubic rami, pubic tubercle, pubic crest and upper
border of pubic symphysis (Fig. 1.2).

Sacral promontory

I lliac crest
Sacroiliac joint

Ala of sacrum

/ Anterior superior

Pelvic : : : iliac spine
brim lliopeatineal ling Anterior inferior
Ischial iliac spine
spine Acetabulum
Pectineal line Superior body Obturator foramen
of pubis of pubic rami Pubis

g Pubic tubercle
Pubic tubercle Pubic symphysis

i Pubic crest IShIm
L Pubic crest ) L )

Fig. 1.1: Boundaries of the pelvic brim Fig. 1.2: Anterior view of maternal pelvis
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- False pelvis: False pelvis lies above the pelvic brim and has no obstetrics significance

- True pelvis: True pelvis lies below the pelvic brim and plays an important role in 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
anteriorly and sacrum and coccyx posteriorly.

The true pelvis can be divided into three parts—pelvic inlet, cavity and outlet.

PELVICINLET

e Pelvicinlet is round in shape in the most common variety of pelvis (gynecoid pevis)

e Itis narrowest in anteroposterior dimension and widest in transverse dimension

¢ The plane of the pelvic inlet (also known as superior straight) is not horizontal, but is tilted forwards. It makes an angle
of 55 degree with the horizontal. This angle is known as the angle of inclination. Radiographically, this angle can be
measured by measuring the angle between the front of the vertebra L5 and plane of inlet and subtracting this from 180°.

KEY CONCEPT

Increase in the angle of inclination (also known as the high inclination) has obstetric significance because this may result
in delayed engagement of the fetal head and delay in descent of fetal head. Increase in the angle of inclination also favors
occipitoposterior position. On the other hand, reduction in the angle of inclination (also known as low inclination) may not have
any obstetric significance.

The axis of the pelvic inlet is a line drawn perpendicular to the plane of inlet in the midline. It is in downwards and
backwards direction. Upon extension, this line passes through the umbilicus anteriorly and through the coccyx posteriorly.

KEY CONCEPT

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 -
Anteroposterior Diameter

¢ True conjugate or anatomical conjugate (11 cm): This

is measured from the midpoint of sacral promontory to dg?,ﬂ'gt“e?
the upper border of pubic symphysis. Transverse
¢ Obstetric conjugate (10 to 10.5 cm): It is the most diameter
important anteroposterior diameter of the pelvic inlet®? as '”tegisgri:gt‘fr
it is the one through which the fetus must pass: Obstetric
- TItis the smallest anteroposterior diameter?. conjugate
- Itis measured from symphysis pubis to the middle of
the sacral promontory?. Fig. 1.3: Superior view of pelvicinlet

- Obstetric conjugate normally measures 10 cm or more®.
— The pelvic inlet is considered to be contracted, if obstetric conjugate is less than 10 cm.?
- It can not be measured clinically but can be estimated by subtracting 1.5 cm from the diagonal conjugate.
¢ Diagonal conjugate (12.5 cm): It is measured from the tip of sacral promontory to the lower border of pubic symphysis.

e Outof three AP diameters of pelvic inlet, only diagonal conjugate can be assessed clinically during the late pregnancy
or at the time of the labor.

Transverse Diameter of Pelvic Inlet (13 to 13.5 cm)

Itis the distance between the farthest two points on the iliopectineal line (Fig. 1.3). It is the largest diameter of the pelvic
inlet and lies 4 cm anterior to the promontory and 7 cm behind the symphysis

Oblique Diameters of Pelvic Inlet

There are two oblique diameters, right and left (12 cm). The right oblique diameter passes from right sacroiliac joint to
the left iliopubic eminence, whereas the left diameter passes from left sacroiliac joint to the right iliopubic eminence.
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PELVIC CAVITY

The pelvic cavity is almost round in shape and is bounded
above by the pelvic brim and below by the plane ofleast pelvic
dimension, anteriorly by the symphysis 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 fifth sacral vertebra posteriorly.

KEY CONCEPT

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 floor, i.e. at the plane of least pelvic
dimension.

Y

f

Pelvis|cavity

~

Fig. 1.4: Pelvic cavity and mid pelvis at the junction of S,

and S; or tip of sacrum

Remember

The diameters of pelvic cavity both AP and transverse are 12 cm each.

MIDPELVIS AND PELVIC OUTLET

The midpelvis is measured at the level of the ischial spine also called the midplane or plane of least pelvic dimension.
Plane of least pelvis dimensions is of particular importance in labour as:

- Internal rotation occurs at this level.?

Most cases of deep transverse arrest occur here.?
Ischial spines represent zero station of the head.®
External os lies at this level.?

It marks the beginning of the forward curve of the pelvic axis.?

Besides these: It corresponds to origin of levator animuscle® and is a landmark used for pudendal block®.
¢ Diameter of midpelvis: Also known as transverse diameter or bispinous or interspinous (10 cm) diameter. It is the

distance between the ischial spines.

KEY CONCEPT

The interspinous diameter is usually the smallest pelvic diameter and in cases of obstructed labor is particularly important.

Anatomical pelvic outlet: It is a lozenge-shaped cavity bounded by anterior border of symphysis pubis, pubic arch,

ischial tuberosities, 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
triangular planes with a common base, which is the
bituberous diameter (Fig. 1.5).

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
bituberous diameter.

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

N
Transverse diameter
(bituberous)
Anterior triangle
Sacrotuberous
ligament
Posterior triangle 4
A

Fig. 1.5: Measurement of transverse diameter
of the outlet
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¢ (linically three diameters of pelvic outlet are important:
- Anteroposterior: It extends from the lower border of the symphysis pubis to the tip of the coccyx. It measures 13 cm
or 5 %" with the coccyx pushed back by the head when passing through the introitus in the second stage of labor;

with the coccyx in normal position, the measurement will be 2.5 cm less
- Transverse — Syn: Intertuberous diameter (11 cm or 4 4"”): It is measured between inner borders of ischial
tuberosities. e A

e Subpubic angle: It is formed by the approximation of the Waste space
of Morris

two descending pubic rami. In normal female pelvis, it
measures 85°.

Waste Space of Morris

Normally, the width of the pubic arch is such that around disk
of 9.4 cm (diameter of a well-flexed head) can pass through
the pubic arch at a distance of 1 cm from the midpoint of the Diameter of well-
inferior border of the symphysis pubis. This distance is known flexed fetal head
as the waste space of Morris (Fig. 1.6). N J

PELVIS SHAPE Fig. 1.6: Waste space of Morris

On the basis of shape of the inlet, the female pelvis is divided into four types:
Caldwell and Mohoy classification

Gynaecoid 50%
Anthropoid 25%
Android 20%
Platypelloid 5%

Table 1.1: Characteristic of each type of pelvis

Characteristic Gynaecoid pelvis Androidpelvis Anthropoid pelvis Platypelloid pelvis

Intro Female type M/C variety Male type pelvis Ape like pelvis Flat pelvis least common variety
shape of Inlet @; @ ES/\ z ig
5
h
Relationship Transverse oval Heart shape AP oval Flat Bowl like
of transverse Transverse diameter Transverse diam is only pelvis with - Pelvis with -
diam to AP of inlet is slightly > AP diam AP diameter > Transverse diameter>>>
diam of inlet bigger than AP diameter transverse diameter  (much more than AP diameter).
Subpubic angle 90° <90°
Obstetric Normal female pelvis Engagement is Diam of engagement Head engages in
eutcome No difficulty in delayed is AP diam transverse diameter
engagement. Deep transverse Direct occipito with marked
M/C position of head arrest/persistent posterior position is asynctitism
LOT/LOA occipito posterior M/C. Engaging diameter
position common Nonrotation is supersub parietal
is common diam (18.5 cm)

instead of usual
biparietal diam (9.5).
Type of delivery Normal delivery Difficult instrumental Face to pubes If head is able to
delivery delivery negotiate the inlet by
means of asynclitism.

Normal labour other
wise cesarean section
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KEY CONCEPT

Remember the following points on pelvi (most of the questions are asked on them).
« Normal female pelvis — Gynaecoid pelvis®.

« Male type pelvis — Android pelvis®.

« Most common type of pelvis — Gynaecoid pelvis®.

» Least common type pelvis — Platypelloid pelvis®.

» The only pelvis with AP diameter more than transverse diameter — Anthropoid pelvis®.
 Face to pubes delivery is most common in Anthropoid pelvis®.

« Direct occipitoposterior position is most common in Anthropoid pelvis®.

« Persistent occipitoposterior position is most common in Android pelvis®©.

 Deep transverse arrest/ Nonrotation/Dystocia is most common in Android pelvis®.
 Broad flat pelvis — Platypelloid pelvis®.

» Transverse diameter is much more than AP diameter — Platypelloid pelvis®.

» Engagement by exaggerated posterior asynclitism occurs in platypelloid pelvis®.
 Super subparietal instead of biparietal diameter engages in platypelloid pelvis®.

FETAL SKULL

Obstetrically, the head of fetus is the most important part in labor since an essential feature of labor is an adaptation
between the fetal head and the maternal bony pelvis . Only a comparatively small part of the head of the fetus at term
is represented by the face; the rest is composed of the firm 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.

SUTURES

¢ The sagittal or longitudinal suture lies between two
parietal bones. Occipital bone

e The coronal sutures run between parietal and frontal
bones on either side. Parietal bone

e The frontal suture lies between two frontal bones.

e Thelambdoid sutures separate the occipital bone and
the two parietal bones.

¢ Importance: These sutures are of a great obstetric
importance as they allow gliding movements of one
bone over the other (moulding), causing a small | Frontal bone
variation in the shape of the foetal head necessary to
negotiate the maternal pelvis. In addition, the digital
palpation of the sagittal suture during labour while {
performing an internal examination gives important
information regarding the internal rotation of the
head and the manner of engagement of the head
(synclitism or asynclitism).

N
Occipital protuberance

Posterior fontanelle

Parietal eminence

Anterior fontanelle

Frontal eminence

v

Fig. 1.7: Bones, sutures an fontanelles on foetal skull as viewed
from above with head partially deflexed.

Moulding: 1t is the alteration of the shape of the fore-coming head while passing through the resistant birth passage
during labor.

¢ Grading: There are 3 gradings:
- Grade 1: Bones touch but not overlap
- Grade 2: Overlap but easily separated
— Grade 3: Fixed overlapping.

Note: In well-flexed head the engaging suboccipitobregmatic diameter is compressed with elongation of head in
mentovertical diameter which is at right angle to suboccipitobregmatic.
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FONTANELLE

Wide gap in the suture line is called as fontanelle. Of the many fontanelles (6 in number), two are of obstetric significance:
(1) Anterior fontanelle or bregma and (2) Posterior fontanelle or lambda.

PRESENTING PARTS OF FETAL SKULL (FIG.1.6) [ Anterior fontanel __ i )

Anterior fontanelle: It is formed by joining of the four sutures in the midplane. The sutures are anteriorly frontal,
posteriorly sagittal and on either side, coronal. It is diamond shaped. Its anteroposterior and transverse diameters
measure approximately 3 cm each. The floor is formed by a membrane and it becomes ossified 18 months after birth.
It becomes pathological, if it fails to ossify even after 24 months.

Posterior fontanelle: It is formed by junction of three suture lines — sagittal suture anteriorly and lambdoid suture
on either side. It is triangular in shape and measures about 1.2 x 1.2 cm (1/2" x 1/2"). Its floor is membranous but
becomes bony at term. Thus, truly its nomenclature as fontanel is misnomer. It denotes the position of the head in
relation to maternal pelvis.

Sagittal fontanelle: It is inconsistent in its presence. When present, it is situated on the sagittal suture at the junction
of anterior two-third and posterior one-third. It has got no clinical importance.

These include the following:

IMPORTANT DIAMETERS OF FETAL SKULL

(bregma) . -

eairl;issﬂex\‘, / //

=

Vertex: This is a quadrangular area bounded anteriorly by
bregma (anterior fontanel) and coronal sutures; posteriorly
bylambda (posterior fontanel) and lambdoid sutures; and

—

Vault // / \\\\

Frontal

. hs‘\ncipu,
Coronal suture

laterally by arbitrary lines passing through the parietal bone Vi poStear
eminences. When vertex is the presenting part, fetal head Glablla Balieialibone ‘ S
lies in complete flexion. ‘ ’ &

. Temporal Occipital
Face: This is an area bounded by the root of the nose along bone protuberance
with the supraorbital ridges and the junction of the chin or rse‘é?grfc‘p'ta'
floor of mouth with the neck. Fetal head is fully extended
during this presentation.

Mentum

Brow: This is an area of forehead extending from the root ol

of nose and supraorbital ridges to the bregma and coronal Fig. 1.8: Important landmarks of fetal skull

sutures. The fetal head lies midway between full flexion

and full extension in this presentation.

Some other parts of fetal skull, which are of significance, include the following:

- Sinciput: Area in front of the anterior fontanel corresponding to the forehead.

- Occiput: Area limited to occipital bone.

- Mentum: Chin of the fetus. 4 h

- 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.

Anteroposterior Diameters

The important AP diameters of the fetal skull are:
suboccipitobregmatic (9.5 cm); suboccipitofrontal (10
cm); occipitofrontal (11.5 cm); mentovertical (14 cm);
submentovertical (11.5 cm) and submentobregmatic (9.5cm). > ’

These diameters are described in Table 1.2 and Figure 1.9. Fig. 1.9: Diameters of fetal skull
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Transverse Diameters

The transverse diameters are:
¢ Biparietal diameter (9.5 cm): It extends between the two parietal eminences. This diameter nearly always engages.

¢ Supersubparietal diameter (8.5 cm): It extends 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 anteroinferior ends of the coronal sutures.
¢ Bimastoid diameter (7.5 cm): Distance between the tips of the mastoid process. This diameter is nearly incompressible.

* Remember the mnemonic “Miss Tina So Pretty” for transverse diameter when they are arranged in ascending order of
their size

Miss = Bimastoid diameter = 7.5 cm.

Tina = Bitemporal diameter = 8 cm.

So = Super subparietal diameter = 8.5 cm.

Pretty = Biparietal diameter = 9.5 cm. j
P

Remember

» AP diameters of the skull are always bigger than transverse diameters.
» The longest AP diameter of fetal skull is mentovertical diameter (14 cm).
» The second longest AP diameter is submentovertical = occipitofrontal = 11.5 cm. Y,

Table 1.2: Anteroposterior diameters of fetal skull

Attitude of the head

Suboccipitobregmatic: 9.5 cm (3 3/4”) extends from the nape of the neck Complete flexion Vertex
to the centre of the bregma

Suboccipitofrontal: 10 cm (4”) extends from the nape of the neck to the Incomplete flexion Vertex
anterior end of the anterior fontanelle or centre of the sinciput

Occipitofrontal: 11.5 cm (41/2”) extends from the occipital eminence to the Marked deflexion Vertex
root of the nose (Glabella)

Mentovertical: 14 cm (51/2”) extends from the mid point of the chin to the Partial extension Brow

highest point on the sagittal suture

Submentovertical: 11.5 cm (41/2”) extends from junction of floor of the mouth Incomplete extension Face
and neck to the highest point on the sagittal suture

Submentobregmatic: 9.5 cm (33/4”) extends from junction of floor of the Complete extension Face
mouth and neck to the centre of the bregma.

KEY CONCEPT

Engaging diameters are both transverse diameter and AP diameter. In most of the cases—Transverse diameter which engages
is biparetal diameter. AP diameter which engages dependson the degree of flexion or extension of fetal skull. In case of
vertex and face presentations, the engaging AP diameters of fetal skull are respectively suboccipitobregmatic (9.5 cm) and
submentobregmatic (9.5 cm) which can pass through pelvis. However, the passage of the fetal head in brow presentation would not
be able to take place in a normal pelvis as the engaging AP diameter of fetal skull is mentovertical (14 cm) in this case, therefore,
arrest of labor occurs when the fetal head is in brow presentation and always caesarean section is done in brow presentation.

Table 1.3: Engaging diameters

Engaging diameter (AP) Measurement (cm)

Vertex Suboccipito bregmatic 9.5cm
Brow Mento vertical 14 cm
Face Submento bregmatic 9.5cm

Submento vertical 11.5 cm
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QUESTIONS

The smallest diameter of the true pelvis is:
a. Interspinous diameter

b. Diagonal conjugate

c. True conjugate

d. Intertuberous diameter

[Al 05]

Most important diameter of pelvis during labour is:
[PGI June 02]

a. Interspinous diameter of outlet

b. Oblique diameter of inlet

c. AP diameter of outlet

d. Intertubercular diameter

Female pelvis as compared to the male pelvis has
all except: [PGI Dec 01]
Narrow sciatic notch

Shallow and wide symphysis pubis

Subpubic angle is acute

Light and graceful structure

Pre auricular sulcus is larger

The shortest diameter of fetal head is:

a. Biparietal diameter [AIIMS May 06]
b. Suboccipito frontal diameter

c. Occipito frontal diameter

d. Bitemoral diameter

©ao o

Which type of pelvis is associated with increased
incidence of ‘face to pubis’ delivery? [Al 97]
a. Gynaecoid pelvis

b. Anthropoid pelvis

c. Android pelvis

d. Platypelloid pelvis

A P diameter is maximum in which type of pelvis?
[PGI June 97]

a. Platypelloid b. Android
c. Anthropoid d. Gynaecoid
Triradiate pelvis is seen in: [PGI Dec 97]

a. Rickets
c. Osteoporosis

b. Chondrodystrophy
d. Hyperparathyroidism

One of the following features can be used to define
contracted pelvis: [Al 97]
a. Transverse diameter of inlet is 10 cm

b. AP diameter of inletis 12 cm

c. Platypelloid pelvis

d. Gynaecoid pelvis

Shortest diameter is:
a. Diagonal conjugate
b. Obstetric conjugate
c. True conjugate

d. All are equal

[New Pattern Question]

10.

1.

12.

13.

14.

15.

16.

17.

Longest diameter of fetal skull is:
[New Pattern Question]
a. Biparietal
b. Bitemporal
c. Occipito temporal
d. Submentovertical
Critical obstetric conjugate for trial of labour is:
[New Pattern Question]
a. 8.5cm b. 9.0cm
c. 9.5cm d. 10.0cm
Conjugate of the diagonal is ‘a’ cm obstetric con-
jugate will be: [New Pattern Question]
a. a+1cm b. a+2cm
c. a—1cm d. a-2cm
Dystocia dystrophia syndrome is seen in:
[New Pattern Question]

Android pelvis
Platypelloid pelvis
Anthropoid

. Gynaecoid pelvis

The following are the features of “dystocia dystro-
phica syndrome” except:

a0 oo

[New Pattern Question]
a. The patient is stockily built with short thighs
b. They have normal fertility
c. Android pelvis is common
d. Often have difficult labour

Information obtained by lateral plate X-ray pelvimetry
are all except: [New Pattern Question]
a. Sacral curve

b. True conjugate

c. Bispinous diameter

d. Inclination of the pelvis

CPD is best assessed by:
a. CT scan

b. Ultrasound

c. Radio pelvimetry

d. Pelvic assessment

[New Pattern Question]

If both the ala of the saccumb bone are absent, pelvis
is called as: [New Pattern Question]

a. Naegele pelvis
b. Robert pelvis

c. Triradiate pelvis
d. Rachitic pelvis
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EXPLANATIONS & REFERENCES

1.

2,

3.

Ans. is ai.e. Interspinous diameter Ref. Williams Obs. 22/e, p 34, 35, 23/e, p 32

Friends, we have mugged up pelvis in detail for our undergraduate exams but for PGME exams you need not mug up each
and everything about pelvis All you need to know are some of the important diameters, which | am listing down below.

Diameters of Pelvis

Anteroposterior Obstetric conjugate 11.5cm 11.5-13.5 cm
-10-10.5 cm

True conjugate -11 cm
Diagonal conjugate -12 cm

Oblique 12 cm
Transverse 13-13.5cm Interspinous diameter 10 cm Intertuberus diameter 11 cm

Posterior sagittal diameter of outlet: It is an important diameter in case of obstructed labour caused by narrowing of the mid
pelvis or pelvic out let as the prognosis for vaginal delivery depends on the length of posterior sagittal diameter. Posterior
sagittal diameter extends from tip of coccyx to a right angle intersection with a line between the ischial tuberosities. It
usually exceed 7.5 cms.

Y
Remember
» Longest diameter of pelvis — Transverse diameter of inlet and antero posterior diameter of anatomic
outlet.?
» Shortest major diameter of pelvis — Interspinous diameter
» Longest AP diameter of inlet — Diagonal conjugate®
» Shortest AP diameter of inlet — Obstetric conjugate?
* Only AP diameter measured clinically — Diagonal conjugate®
« Crtical obstetric conjugate — 10 cm (i.e if obstetric conjugate is less than 10 cms vaginal delivery is not
possible) )
Ans. is ai.e. Interspinous diameter of the outlet Ref. Williams Obs. 22/e, p 35; 23/e, p 32; Dutta Obs. 7/e, p 90

Interspinous diameter is the distance between the two ischial spines and is the smallest diameter of the pelvis = 10 cm.
It corresponds to the transverse diameter of mid pelvis (i.e. plane of least pelvis dimensions).

Ans. is a and c i.e. Narrow sciatic notch and Subpubic angle is acute Ref. Reddy 27/e, p 56
Important differentiating feature between male and female pelvis are:

Trait Male Pelvis Female Pelvis

1. General built Massive, rough with marked bony Slender, smooth, bones are light with bony markings
prominences less prominent
2. General shape  Deep funnel Flat bowl

Contd...
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Trait Male Pelvis Female Pelvis

3. Pelvic brim or Heart-shaped. Circular or elliptical; more spacious; diameters longer
inlet

4. Pelvic cavity Conical and funnel-shaped Broad and round

5. Pelvic outlet Smaller Larger

» Features Narrow/small in male pelvis and broad/big in female pelvis: Mnemonic-Great International bodies, so
punctual.

e Great: Greater sciatic notch

e |nternational- Ischial tuberosity — Inverted and less widely separated in male pelvis while it is everted and more widely
separated in female.
e Bodies - Body of pubis
e So - Subpubic angle :
— In male pelvis - it is V shaped and ranges b/w 70-750.
— In female pelvis it is U shaped and ranges between 90-100.2
e Punctual
— Preauricular sulcus (not frequently seen in male pelvis and if present at all it is narrow and shallow).

Features large/well marked in male pelvis and small/less marked in female pelvis:
Mnemonic —PM of SAARC Il
e PM Promontory (well-marked in male pelvis)
e Of Obturator foramen (large and oval shaped in male pelvis and small and triangular in female pelvis)
e SAARC Sacroiliac joint surface (large in male pelvis)
o I lleopectineal line (well-marked in male pelvis).
Others:
Long and narrow in male pelvis Less movable in male pelvis
Short and wide in female pelvis More movable in female pelvis
Ans. is d i.e. Bitemporal diameter Ref. Dutta Obs. 7/e, p 85

Remember friends : Always transverse diameters of the fetal skull are smaller than Anteroposterior diameters. J

Amongst the given options: Biparietal and bitemporal diameters are transverse diameters, whereas suboccipitofrontal and
occipitofrontal are anteroposterior diameters.

Now, the choice is between bitemporal and biparietal diameters.
For memorizing this: learn a mnemonic, where transverse diameter are arranged in ascending order of their size.

Miss = Bimastoid diameter = 7.5cm
Tina = Bitemporal diameter = 8cm
S = Super subparietal diameter = 85cm
Pretty = Biparietal diameter = 95cm
So, our answer is bitemporal diameter (8 cm)

N
Remember: In AP diameters:

» The longest AP diameter of fetal skull is mentovertical diameter =14 cm

» The second longest AP diameter is submentovertical = Occipitofrontal = 11.5 cm. )

Note: Mentovertical diameter is seen in Brow presentation and therefore in Brow presentation vaginal delivery is not
possible and cesarean section has to be done.
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5.

7.

Ans. is b i.e. Anthropoid pelvis Ref. Dutta Obs. 7/e, p 346, Table 23.1, 8/e, p 403, Table 24.2

As discussed in the text in Table 1.1 face-to-pubis delivery is common in anthropoid pelvis.

Ans. is c i.e. Anthropoid Ref. Dutta Obs. 7/e, p 346, Table 23.2, 8/e, p 403, Table 24.2, 24.12
p__N

Y

» Normal female pelvis — Gynaecoid pelvis®.

» Male type pelvis — Android pelvis®.

* Most common type of pelvis — Gynaecoid pelvis®.

» Least common type pelvis — Platypelloid pelvis®.

* The only pelvis with AP diameter more than transverse diameter — Anthropoid pelvis®.
» Face to pubes delivery is most common in Anthropoid pelvis®.

» Direct occipitoposterior position is most common in Anthropoid pelvis®.
 Persistent occipitoposterior position is most common in Android pelvis®.

» Deep transverse arrest/ Nonrotation/dystocia is most common in Android pelvis®.
* Broad flat pelvis — Platypelloid pelvis®.

» Transverse diameter is much more than AP diameter — Platypelloid pelvis®.

» Engagement by exaggerated posterior asynclitism occurs in Platypelloid pelvis®.

emember the following points on pelvis (most of the questions are asked on them).

» Super subparietal instead of biparietal diameter engages in Platypelloid pelvis®.

J
Ans. is a i.e. Rickets Ref. Dutta Obs. 7/e, p 347, 8/e, p 404

Contracted pelvis is alteration in size and/or shape of pelvis of sufficient degree so as to alter the normal mechanism of
labour in an average size baby. It can be a result of malnutrition, diseases or injuries affecting the bone of pelvis or it can
be due to any developmental defect.

Types of contracted pelvis

Rachitic flat pelvis Rickets Reniform shape of inlet
W|th marked shortening
of antero posterior
diameter without affecting
the transverse diameter

» Sacrum is flat and tilted
» Widening of transverse
diameter of the outlet and

pubic arch
Triradiate pelvis Osteomalacia® * Triradiate shape of inlet®
Severe rickets?®
in adults (i.e. + Approximation of the
lack of calcium two ischial® tuberosities
and vitamin D) and marked narrowing of
pubic arch

 Short sacrum with coccyx
pushed forward.

Contd...
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Contd...
Asymmetrically contracted pelvis
Naegele’s Pelvis Congenital « One ala is absent®, only
osteitis of one is seen

sacroiliac joint « Remember: NALA
i.e. one ala present in
naegele pelvis
* Mode of delivery—by
cesarean section

Robert’s pelvis V. Rare  Both ala absent®.
+ Sacrum is fused with Innominate bone.
» Mode of delivery — by cesarean section.
Scoliotic pelvis Scoliosis of » Acetabulum is pushed inwards on the weight bearing sides.
lumbar region + One of the oblique diameter is decreased.
Funnel shaped/kyphotic Tuberculosis or <« Extreme funneling of the pelvis.
pelvis Rickets » Mode of delivery — by cesarean section.

8. Ans. is ai.e. Transverse diameter of inlet is 10 cm
Ref. Dutta Obs. 7/e, p 345, 8/e, p 409; Williams 22/e, p 503, 504; 23/e p 471

Minimal/Critical diameters of the Pelvis: If any of the following diameter is less than critical diameter, Pelvis is said to
be contracted

Obstetric conjugate = 10 cm Interspinous diameter = 10 cm Intertuberous diameter = 8 cm
Diagonal conjugate = 11.5 cm

Transverse diameter = 12 cm Mid pelvis is said to be contracted It can be clinically suspected
when sum of interspinous when the intertuberous diameter
diameter (Avg. = 10.5 cm) and does not admit four knuckles.

posterior sagittal diameter (5 cm)
falls from 15.5 cm to 13.5 cm

e Another way of defining contracted pelvis is where the essential diameters of one or more planes are shortened by
0.5 cm. In the question it is clearly evident that transverse diameter (10 cm) is too short and is therefore contracted.
Gynaecoid, Anthropoid, Android and Platypelloid pelvis are variations of normal female pelvis. These varieties are not
necessarily contracted, although there may be a deviation of normal mechanism of labour.

Extra edge:

In women with contracted pelvis, face and shoulder presentations are encountered three times more frequently, and cord
prolapse is four to six times more often.

9. Ans.is bi.e. Obstetric conjugate Ref. Dutta Obs. 7/e, p 88
Antero posterior diameters of the pelvic inlet.

Obstetric conjugate < ltis the distance between the midpoint of the sacral promontory to prominent 10 - 10.5 cm
bony projection in the midline on the inner surface of the symphysis pubis.
* Itis the smallest AP diameter of pelvic inlet.
« Itis the diameter through which the fetus must pass.
« It can not be measured clinically, but can be derived by substracting 1.5 cm
from diagonal conjugate.

Contd...
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10.

1.
12,

13.
14.

15.

Contd...

Diamoters R [ Measuroment|
True conjugate « It is the distance between the midpoint of the sacral promontory to the inner 11 cm
(Anatomical margin of the upper border of symphysis pubis.
conjugate) « It has no obstetrical significance.

Diagonal conjugate  + It is the distance between the midpoint of the sacral promontory to the lower 12 cm
border of symphysis pubis.
« Its importance as that it can be measured clinically.

Ans. is d i.e. Submentovertical Ref. Dutta Obs 7/e p 85
Remember :

Ist = Bimastoid diameter Ist = Mento vertical

lI"d = Bitemporal diameter lI"d = Submento vertical/occipitofrontal
Ans.isdi.e. 10 cm Ref. Williams Obs. 22/e, p 503; 23/e, p 471
Ans.isdi.e.a—2cm Ref. Williams Obs. 22/e, p 503; 23/e, p 471

e Obstetric conjugate normally measures 10 cm or more®©.
e The pelvic inlet is considered to be contracted, if obstetric conjugate is less than 10 cm.®

e |t can not be measured clinically but can be estimated by subtracting 1.5 cm from the diagonal conjugate. Now since
in Q 12, 1.5 cm is not given, we are taking as ‘a—2 cm’.

Ans. is a i.e. Android pelvis Ref. Dutta Obs 7/e, p 349, 8/e, p 406

Ans. is b i.e. They have normal fertility

Dystocia dystrophia syndrome: It is charactersied by the following features:

The patient is stockily built with bull neck, broad shoulder and short thigh.

She is obese with a male distribution of hairs.

Pelvis is of the android type.

Occipitoposterior position is common.

They are usually subfertile, having dysmenorrhoea, oligomenorrhoea or irregular period

There is increased incidence of preeclampsia and a tendency for postmaturity during pregnancy.

During labour, inertia is common and there is a tendency for deep transverse arrest or outlet dystocia leading to either
increased incidence of difficult instrumental delivery or cesarean section.
e There are increase chances of lactation failure during purperium.

Ans. is c i.e. Bispinous diameter Ref. Dutta Obs. 7/e, p 351; 8/e, p 409

Bispinous diameter can be measured by anteroposterior view and not on lateral view of X-ray pelvimetry.

A

N

X-ray pelvimetry is of limited value in the diagnosis of pelvic contraction or cephalopelvic disproportion. Apart

from pelvic capacity there are several other factors involved in successful vaginal delivery. These are the fetal size,

presentation, position and the force of uterine contractions. X-ray pelvimetry cannot assess the other factors. It
cannot reliably predict the likelihood of vaginal delivery neither in breech presentation nor in cases with previous
cesarean section.

» X-ray pelvimetry is useful in cases with fractured pelvis and for the important diameters which are inaccessible
to clinical examination.

e Techniques: For complete evaluation of the pelvis, three views are taken — anteroposterior, lateral and outlet. But
commonly, X-ray pelvimetry is restricted to only the erect lateral view (the femoral head and acetabular margins
must be superimposed) which gives most of the useful information. Anteroposterior view can give the accurate
measurement of the transverse diameter of the inlet and bispinous diameter.

* Hazards of X-ray pelvimetry includes radiation exposure to the mother and the fetus. \With conventional X-ray

pelvimetry radiation exposure to the gonads is about 885 millirad. So it is restricted to selected cases only. -
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16 Ans. is di.e. Pelvic assessment Ref. Dutta Obs. 7/e, p 352, 353
P

‘Cephalopelvic disproportion (CPD) is the disparity in the relation between the head of fetus and pelvis. Both the

fetus and pelvis are normal, but disproportionate

Note: Best predictor of CPD is trial of labor.

Trial of labor is done only for mild CPD at the level of pelvic inlet.

If CPD is expected at the level of cavity or outlet — trial of labor is not attempted.

Clinically: By per abdomen examination/bimanual examination (Muller-Munrokerr method).

The bimanual method is superior to the abdominal method as pelvic assessment can be done simultaneously

Limitations of clinical assessment:

It can assess the disproportion of the brim and not of the midpelvis or outlet.

» The fetal head can be used as a pelvimeter to elicit only the contraction in the anteroposterior plane of the inlet.
(If contraction affects the transverse diameter of the inlet, it is of less use).

14
A
"loc for detecting CPD is — MRI.
Best method of detecting CPD—-Trial of labor > MRI > manual pelvic assessment. )
Pelvic assessment is done at 37 weeks in primigravida and at the onset of labor in multigravida.
17. Ans. is b i.e. Robert pelvis Ref. Dutta Obs. 8/e, p 405

Y

» If one ala is absent—pelvis is called as Naegrle’s pelvis.
 If both ala of saccumb are absent-pelvis is called as Robert’s pelvis.
» Both are varieties of contracted pelvis and in both cesarean delivery is done.




Basics of Reproduction

All theory related to this chapter has been discussed in the DVD attached.

QUESTIONS

1. Fertilised ovum reaches uterine cavity by: d. Secondary oocyte arrest in metaphase of 2nd meiotic
a. 4 to 5 days after implantation [AIIMS Nov 13] division
b. 6 to 7 days after implantation e. 1stpolarbody is extruded during 1st meiotic division
c. 7 to 9 days after implantation of primary oocytes
d. 2to 3 days after implantation 7. In a young female of reproductive age with regular
2. After how many days of ovulation embryo implantation menstrual cycles of 28 days, ovulation occurs around
occurs ? [AIIMS May 06] 14th day of periods. When is the first polar body
a. 3-5days b. 7-9days extruded? [AIIMS May 05]
c. 10-12days d. 13-15days a. 24 hours prior to ovulation

b. Accompanied by ovulation

3. The thickness of endometrium at the time of . 48 hours after the ovulation

implantation is: [PGI June 99] d. Atthe time of fertilization
2: :135 _42r8n;]m 2 §8 _ jg 22 8. Fetal kidneys start producing urine by:
. . L o a. 3 months b. 4 months
4. Inwhich of the following transition meiosis occurs? c. 5months d. 6 months
[AIIMS Nov 07]
a. Primary to secondary spermatocyte 9. Fetal stage starts at: [JIPMER 04]
b. Second spermatocyte to globular spermatid 2' 2 x::::: g ?;Vv?/zzis
c. Germ cells to spermatogonium ’
d. Spermatogoniu':r)n to prin%ary spermatocyte 10. Figure-F1 shows T:S of uterus with implanted zygote
. identify structure A: [New Pattern Question]
5. Primary oocyte: [PGI June 02] P
a. Is formed after single meiotic division Myometrium
b. Maximum in number in 5 months of the fetus
c. Isin prophase arrest Chorion
d. Also called as blastocyst
6. True statement regarding oogenesis is/are:
[PGI May 2010] ) )
a. Primary occyte arrests in prophase of 1st meiotic Utering cavity
division
b. Primary occyte arrests in prophase of 2nd meiotic b Fia. F1 ’
division 9-

a. Decidua basalis b. Decidua capsularis

c. Secondary oocyte arrest in metaphase of 1st meiotic 6. Deciduagansialis d. None of the abave

division
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1.

12.

13.

14.

15.

16.

Lifespan of the fetal RBC approximates:
[New Pattern Question]
60 days
80 days
100 days
120 days

The following are related to fetal erythropoiesis

except: [New Pattern Question]

a. In the embryonic phase, the erythropoiesis is first
demonstrated in the primitive mesoderm

b. By 10th week, the liver becomes the major site

c. Near term, the bone marrow becomes the major site

d. Atterms 75-80% of haemoglobin is fetal type (HbF)

Maximum oogonia can be seen in ovaries at:

a. 5" month of IUL [New Pattern Question]
b. 7% month of IUL

c. Atbirth

d. At puberty

Fetal sex can be detected by USG at:
[New Pattern Question]

apow

a. 14 weeks
b. 16 weeks
c. 18 weeks
d. 20 weeks

Oxygenated blood from the placenta reaches the
fetal heart in utero via: [New Pattern Question]
a. Umbilical arteries

b. Umbilical vein

c. Ductus venosus

d. Ductus arteriosus

Ligamentum teres is formed after: [COMED 06]
a. Obliteration of the umbilical vein

b. Obliteration of the ductus venous

c. Obliteration of the ductus arteriosus

d

. Obliteration of the hypogastric artery

17.

18.

19.

20.

21.

22,

23.

Zona hatching occurs:

a. 4 days after fertilisation
b. 5 days after fertilisation
c. 6 days after fertilisation
d. 8 days after fertilisation

1t meiotic devision of oogenesis gets arrested at:
[New Pattern Question]

Pachytene stage of prophase

Diplotene stage of prophase

Leptotene stage of prophase

Metaphase stage of prophase

[New Pattern Question]

oo op

Time taken for spermatogenesis is:

a. 50-60 days [New Pattern Question]
b. 60-70 days
c. 70-80 days
d. 80-90 days

Time taken for capacitation of sperms is:
a. 2-4 hours [New Pattern Question]

b. 4-6 hours
c. 6-8 hours
d. 8-10 hours

During spermiogenesis middle piece of spermatid

forms of the sperm:
a. Acrosomal cap [New Pattern Question]
b. Middle piece

c. Axial filament
d. Head of sperm

Germ cells appear in yolk sac at:

a. 3 weeks [New Pattern Question]
b. 6 weeks
c. 9 weeks
d. 5 weeks

Formation of a follicle is completed by:

a. 6 weeks [New Pattern Question]
b. 9 weeks

c. 14 weeks

d. 24 weeks
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EXPLANATIONS
&
REFERENCES

Ans. is a, i.e. 4 to 5 days after implantation

Ans. is b, i.e. 7-9 days Ref. Guyton 10/e, p 936, 937; Leon Speroff 7/e, p 120

e As fertilisation of the ovum occurs and a zygote is formed, it undergoes cleavage to form 3, 4, 6 cell stage.

e This cleavage continues till it is 16 cell staged and is called as Morula.

e Some fluid passes from the uterine cavity into the morula. So that the inner cell mass attaches to trophoblast on one
side only. The morula now becomes a ‘blastocyst’.

® As the blastocyst develops further the inner cell mass differentiates into ectoderm and endoderm initially followed by
mesoderm later.

“From the time a fertilized ovum enters the uterine cavity from the fallopian tube (which occurs 3-4 days after

ovulation) until the time ovum implants (7-9 days after ovulation) the uterine secretions called uterine milk provides

nutrition for the early dividing ovum.” —Guyton 10/e, p 936, 937
“At the time of implantation, on days 21-22 of menstrual cycle the predominant morphologic feature is edema of
the endometrial stroma.” —Leon Speroff 7/e, p 120
Extra Edge:

Questions asked on Morula:

e Zygote enters the uterine cavity in the form of Morula

e Zygote enters the uterine cavity - On 17-18th day of menstrual cycle, i.e 3-4 days after the fertilisation.

Note: If choice is between 3 and 4 days - go for 3 days —Williams 24/e, p 89
Questions asked on Blastocyst

¢ Implantation of the zygote occurs in the form of- Blastocyst

e |mplantation occurs on-6-8 days after fertilisation, i.e 20-22nd day of menstrual cycle.

e Implantation is completed 10-11 days after fertilizalion

Ans. is None Ref. Dutta Obs 6/e, p 23, 937, Leon Speroff 7/e, p 120

“The endometrium is in the secretory phase corresponding to 20-21 days of cycle” at the time of implantation.

...Dutta Obs. 6/e, p 23

“After ovulation, the endometrium now demonstrates a combined reaction to estrogen and progesterone
activity. Most impressive is that total endometrial height is fixed at roughly its preovulatory extent
(5-6 mm) despite continued availability of estrogen.” —Leon Speroff 7/e, p 119

Reading the above text it is clear that endometrium is thickness is 5-6 mm thick at the time of implantation, which is not

given in the option. Implantation results are—better with thickness between 8-10 mm.
N

Thickness of Endometrium

« After menstruation = 0.5 mm

* Midcycle (ovulation) = 2-3 mm
* Luteal phase = 5-6 mm.
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4. Ans.is ai.e. Primary to secondary spermatocyte 4 A
Ref. Dutta Obs 7/e, p 19; Human Embryology, IB Singh 7/e, p 9,
13; Langman Embryology 10/e, p 25
i . i Spermatogonia
The process involved in the development of spermatids from l Enlarge, mature and undergo mitosis®
the primordial male germ cells and their differentiation into
spermatozoa (or sperms) is called as spermatogenesis. Primary spermatocyte
e Spermatogenesis begins at puberty in seminiferous tubules of

male testes. l Undergoes 1st meiotic division®

e The entire process of spermatogenesis is shown in figure 2.1. /\
e Cell divisions are of two kinds: @
- Mitosis

L Secondary spermatocytes (2 in number)
- Meiosis

2nd meiotic division

e |n mitosis, the chromosome number remains the same.
e Meiosis is a special type of cell division that reduces the diploid ‘/\ /\
number of chromosomes (i.e., 46) to the haploid number of 23. @ @ @ @

It takes place only in germ cells; to give rise to gametes (sperms

Spermatids (4 in number)

and egg cells) It involves two meiotic cell divisions, meiosis | ,
. Undergo transformation
and meiosis Il called as spermiogenesis
- The first metotic division is a reduction division because Sperms (4 in number)
the chromosome number is reduced from diploid (46) to \ - X ’
, Fig. 2.1: Spermatogenesis
haploid (23).

- The 2nd meiotic division is similar to mitosis as daughter cells formed contain the same haploid number of
chromosomes as the mother cell.
Thus, though option ‘a’ and ‘b’ both are correct but reduction division occurs when primary spermatocyte is transformed
to secondary spermatocyte, so it is the answer of choice.

Extra Edge:

* The developmental process from spermatogonium to sperm takes about 72-74 days and the entire process, including
the transit time in the ductal system takes approximately three months.®

* Clinical significance : The above fact is clinically significant, as in case of male factor infertility a repeat semen
analysis to see the sperm count, motility etc. after giving treatment should be done three months after the first
analysis (as new sperms will be formed after 3 months).

- Sperms attain maturity and motility in epididymis®.
- A mature sperm is approx. 55 micrometers (50-60 um).

Ans. is b and c i.e. Maximum in number at 5th month of the fetus; and Is in the prophase arrest

Ans. is a, d and e i.e Primary occyte arrests in prophase of 1st meiotic division, Secondary oocyte arrest in

Metaphase of 2nd meiotic division, 1st polar body is extruded during 1st meiotic division of primary oocytes
Ref. Human Embryology by IB Singh 8/e, p 14-16; Duttaobs 7/e, p 17

The process involved in the development of mature ovum is called Oogenesis.

The primitive germ cells take their origin from yolk sac at about the end of 3rd week and migrate to the developing gonadal

ridge, at about the end of 4th week.

~

Important facts:

» Oogenesis begins in the ovary at 6-8 weeks of gestation.®
» Maximum number of oocytes/oogonia are in the ovary at 5" month of development@ (20 weeks of gestation number
being 6-7 million)®
At birth no more mitotic division occur, all oogonia are replaced by primary oocyte.?
At birth total content of both ovaries is 2 million primary oocytes.?
» At puberty number is further decreased and is ~ 300000-500000, of which only 500 are destined to mature during
\_ an individual’s life time.?

Contd...
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Contd...

7. Ans. is b i.e. Accompanied by ovulation

Note:

@

mportant facts:

All the primary oocytes in the ovary of a newborn are arrested in the diplotene stage of prophase (of meiosis).®
All the primary oocytes then remain arrested and the arrested phase is called as “Dictyate stage” till puberty.

The primary oocyte gets surrounded by follicular cells in the ovary and this structure is now called as Primordial follicle.
At puberty as a result of mid cycle preovulatory surge, meiosis is resumed and completed just prior to ovulation.®
Therefore first polar body is released just prior to ovulation or along with ovulation..
The second division starts immediately after it and is arrested in metaphase.®
At the time of fertilization second division is completed which results in the release of oocyte and second polar body.
Therefore second polar body is released only at the time of fertilisation.?

Size of mature ovum = 120-130 um (It is the largest cell in the body).
Size of mature follicle = 18-20 mm

~

J

| Primordial germ cell |

Enters the gonad of female and differentiate into

| Oogonium 44+XX |

Mitosis (not meiosis, as given in option)

- A 4 (At birth no more mirosis occure and all
| Primary oocyte 44+XX | oogonium aree replaced by primary
oocyte)

Enter Ist meiotic division

Arrested in diplotene stage of prophase

1! meiotic division is completed after puberty, just prior to ovulation®
relelzasing

First polar body 22+X

meiotic division begins

Secondary oocyte 22+X|

2nd

Arrested in' metaphase

2" meiotic division is completed only
at the time of fertilisation

owm22+X | [ 2" polar body 22+X |

Fig. 2.2: Oogenesis

Which does not mean that it is released 24 hours before ovulation.
“While still in the ovary the ovum is in the primary oocyte stage. Shortly before it is released from ovarian
follicle (i.e. shortly before ovulation), its nucleus divides by meiosis and a first polar body is expelled from the
nucleus of the oocyte. The primary oocyte then becomes the secondary oocyte. In this process each of the 23
unpaired of chromosomes loses one of its partners which become the first polar body that is expelled. This

leaves 23 unpaired chromosomes in the secondary oocyte. It is at this time that the ovum, still in the secondary

oocyte stage is ovulated into the abdominal cavity.”
So, first polar body is released at the time of ovulation i.e. Option “b”

Ref. Guyton 10/e, p 944; Ganong 21/e, p 438
Most of the standard text books say the first polar body is expelled just before or shortly before ovulation.

—Guyton 10/e, p 944

The secondary oocyte immediately begins the second meiotic division, but this division stops at metaphase and is
completed only when sperm penetrates the oocyte.

At this time second polar body is cast off. So second polar body is cast off at the time of fertilization.

Friends this is an often repeated question and those who find it difficult to remember this basic fact : | have a mnemonic :
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8.

10.

Mnemonic

e PP1and M,F

* PP1 i.e. 1st meiotic division is arrested in Prophase and 1st polar body is released at puberty

e MZ2F :i.e. 2nd meiotic division is arrested in metaphase and 2nd polar body is released at the time of fertilisation

Ans. is ai.e. 3 months Ref. Willams Obs 23/e, p 95

Important Events Following Fertilization

‘0’ hour Fertilization

4t day 16 cell stage

Morula enters uterine cavity

5t day Blastocyst

7" day Interstitial implantation occurs

21st— 22" day Placenta fully established/Fetal circulation

established and heart formed

8 weeks Internal gonads formed

10-12 weeks Swallowing starts —Wiilliams Obs. 22/e, p 106

11 weeks Fetal breathing movements

12 weeks External genitalia formed

12 weeks Urine formation occurs —Wiilliams Obs. 22/e, p 142; 23/e, p 95

14 weeks Gender can be identified on USG
Ans. is ai.e. 9 weeks Ref. Dutta Obs 7/e, p 41
Fetal Growth Periods

Growth Period Seen From Important Points

Ovulation period Fertilisation-2 weeks

Embryonic period 3 weeks-8 weeks after fertilisation Most teratogenic period

Fetal Period >9 weeks and till delivery
Ans. is a i.e. Decidua basalis Ref. Dutta Obs 8/e, p 28
e Implantation occurs 7 — 9 days after ovulation®. P -
e |n human, the blastocyst burrows in the uterine Myometrium

cavity till whole of it lies within the thickness  |peciqua basalis (A)
of endometrium. This is called as interstitial
implantation®. Chorion
e After implantation of the embryo the uterine n
endometrium is called the “decidua”. ! Ut calty
Superficial compact layer,Intermediate compact layer
and thin basal layer. Decidua pafpiils
Line of separation of placenta runs through the \ Wy,
intermediate compact layer. Fig. 2.3: Subdivisions of decidua
e After implantation of zygote into the compacta,
decidua is renamed as:

Well developed endometrium has three layers- Decidua capsularis \

- Decidua basalis — The part of decidua where the placenta is to be formed (A in the figure).
- Decidua capsularis — The part of the decidua that separates the embryo from the uterine lumen.
- Decidua parietalis (vera) — The part of the decidua lining rest of the uterine cavity.

At the end of pregnancy, the decidua is shed off along with placenta and membranes.
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1.

12,

13.

14.

15.
16.

Ans. is b i.e. 80 days Ref. Dutta Obs 7/e, p 42
The life span of the fetal RBC is about two-thirds of the adult RBC, i.e. about 80 days. The activities of all glycolytic
enzymes in fetal erythrocytes except phosphofructokinase and 6-phosphogluconate dehydrogenase are higher than those
of adults or term or premature infants.
Ans. is a i.e. In the embryonic phase, the erythropoiesis is first demonstrated in the primitive mesoderm

Ref. Dutta Obs 7/e, p 42
Hematopoiesis is demonstrated in the embryonic phase first in the yolk sac by 2-3 weeks.

4 N\

Site Site
Yolk sac Bone marrow

Hb:- Hb:-
Gower 1, 2 Adult Hb (HbA)

portland (01372) (02B5)

Early phase 10" week 24" week

Fig. 2.4

e During the first half, the hemoglobin is of fetal type (a-2, y-2) but from 24 weeks onwards, adult type of hemoglobin
(a-2, B-2) appears and at term about 75-80% of the total hemoglobin is of fetal type HbF. Between 6—12 months
after birth, the fetal hemoglobin is completely replaced by adult hemoglobin.

e Difference between HbA and HbF is that fetal hemoglobin has got a greater affinity to oxygen due to lower
binding of 2, 3-diphosphoglycerate compared to adult hemoglobin. It is also resistant to acid and alkali

e At term fetus has Hb = 18 gm%.

Ans is ai.e. 5th month of IUL Ref Dutta Obs 8/e, p 19
Maximum number of oogonia are seen at 20th week (5th month), numbering 7 million.
Ans. is ai.e 14 weeks Ref. William’s 23/e, p 79

“Gender can be determined by experienced observers by inspection of the external genitalia by 14 weeks”.

—Wiilliams Obs 23/e p79

Ans. is c i.e Ductus venosus Ref. Dutta Obs. 7/e, p 43, 44

Ans. is b i.e Obliteration of the ductus venous

Details of fetal circulation:

The circulation in the fetus is essentially the same as in the adult except for the following :

e The source of oxygenated blood is not the lung but the placenta.®

e Oxygenated blood from the placenta comes to the fetus through the umbilical vein®, which joins the left branch of
the portal vein. A small portion of this blood passes through the substance of the liver to the inferior vena cava®, but
the greater part passes directly to the inferior vena cava through the ductus venosus®. A sphincter mechanism in the
ductus venosus controls blood flow.

e The inferior vena cava carries the oxygen rich blood from the liver to the right atrium®.

e The oxygen rich blood reaching the right atrium through the inferior vena cava is directed by the valve of the inferior
vena cava towards the foramen ovale. Here it is divided into two portions by the lower edge of the septum secundum
(crista dividens):

- Most of it passes through the foramen ovale into the left atrium.
- The rest of it gets mixed up with the blood returning to the right atrium through the superior vena cava, and passes
into the right ventricle.

e From the right ventricle, the blood (mostly deoxygenated) enters the pulmonary trunk. Only a small portion of this
blood reaches the lungs and passes through it to the left atrium. The greater part is short — circuited by the ductus
arteriosus into the aorta.

e \We have seen that the left atrium receives:

- Oxygenated blood from the right atrium, and
- Asmall amount of deoxygenated blood from the lungs.



24

Self Assessment & Review: Obstetrics

17.

18.

The blood in this chamber is, therefore, fairly rich in oxygen. This (~ A
blood passes into the left ventricle and then into the aorta. Some of Ugﬁég\llﬁugs

this oxygen rich blood passes into the carotid and subclavian arteries

to supply the brain, the head and neck and the upper extremities. \ | Superior

The rest of it gets mixed up with poorly oxygenated blood from \ \vena cava

the ductus arteriosus. The parts of the body that are supplied by
branches of the aorta arising distal to its junction with the ductus
arteriosus, therefore, receive blood with only a moderate oxygen
content.

e Much of the blood of the aorta is carried by the umbilical arteries
to the placenta where it is again oxygenated? and returned to the
heart.

So, from above explanation it is clear that oxygenated blood from

placenta to the liver is carried by umbilical veins whereas from the liver

to the heart it is carried by inferior vena cava.

Extra Edge: Inferior

Changes in the circulation at Birth vena cava

Soon after birth, several changes take place in the fetal blood vessels

which lead to establishment of the adult type of circulation. The changes

are as follows:

e The muscle in the wall of the umbilical arteries contracts immediately ; N\
after birth, and occludes their lumen. This prevents loss of fetal b, PLACENTA
blood into the placenta. R

Pulmonary \
veins

I
{7 Ducts Aoa
v Ductus arteriosus

venosus

e The lumen of the umbilical veins and the ductus venosus is also

occluded, but this takes place a few minutes after birth, so that all LO(;’:’:E;OPD@RT

fetal blood that is in the placenta has time to drain back to the fetus. L )
e The ductus arteriosus is occluded, so that all blood from the right Fig. 2.5: Fetal circulation

ventricle now goes to the lungs, where it is oxygenated. (FO: Foramen ovale)

e The pulmonary vessels increase in size and, consequently, a much
larger volume of blood reaches the left atrium from the lungs. As a result, the pressure inside the left atrium is greatly
increased. Simultaneously, the pressure in the right atrium is diminished because blood from the placenta no longer
reaches it. The net result of these pressure changes is that pressure in the left atrium now exceeds that in the right
atrium causing the valve of the foramen ovale to close.

e The vessels that are occluded soon after birth are replaced by fibrous tissue and form the following ligaments:

Vessel Remnant

a. Umbilical Arteries Medial Umbilical Ligaments®

b. Left umbilical vein Ligamentum teres of the liver@

c. Ductus venosus Ligamentum venosum®

d. Ductus arteriosus Ligamentum arteriosum®@
Mnemonic

¢ Friends this table is easy to memorise, if you remember the mnemonic
e AMUL-Artery forms Medial Umblical Ligament

Ans. is b i.e 5 days after fertilization

Zona hatching occurs just before implantation, i.e. 5 days after fertilization i.e. D19.

Ans is b i.e. Diplotene stage of prophase Ref. Novaks Gynae 15/e, p 152
Meiosis 1 is arrested in prophase.

Prophase is further divided into five stages- leptotene, zygotene, patchytene, diplotene and diakinesis.

The first meiotic division gets arrested in the embryonic life in the late diplotene stage of prophase.

The division is completed only after puberty just prior to ovulation.
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19.

20.

21.

22.
23.

Ans is c i.e. 70-80 days Ref. Novaks Gynae, 15/e
Spermatogenesis on average takes 70-80 days ( 75 days).

Ansis di.e. 7 hours
p__N

Capacitation — The term capacitation refers to the changes which occurs in the sperm before it fertilizes the ova. It
is the functional maturation of the spermatozoa.

» Average time required = 6-8 hours.

» Capacitation occurs in female reproductive tract.

It begins in the cervix

» Maijority part occurs in fallopian tube.

Ans is b i.e. Middle piece
During spermiogenesis — spermatid transforms into the sperm.

Part of spermatid Part of sperm which it forms

* Nuclear material Head of sperm

» Golgi body Acrosomal cap

» Mito chondrion Middle piece of sperm

» Microtubules Axial filament/Tail of sperm

Note: Sperms lack endoplasmic reticulum.
Ans is ai.e. 3 weeks

Ans is d i.e. 24 weeks

3 weeks: Time table of events

At 6 weeks POG Migrate to ovary

9 weeks Form oogonia

12 weeks Form primary oocyte

14 weeks Follicle formation begins

24 weeks Follicle competed



Placenta and Amniotic Fluid

PLACENTA

The human placenta is discoid, because of its shape; hemochorial, because of direct contact of the chorion with the
maternal blood and deciduate, because some maternal tissue is shed at parturition.

Development

The placenta is developed from two sources. The principal component is fetal which develops from the chorion frondosum
(Trophoblast) and the maternal component consists of decidua basalis.

y

Friends, it is very easy to mug up that trophoblast forms the placenta and fetal membranes viz chorion and amnion.

Butifyou really want to understand and know what is trophoblast and how it forms the placenta and fetal membranes,

ou will have to revise embryology with me:

As fertilisation of the ovum occurs and a zygote is formed, it undergoes cleavage to form 3, 4, 6 cell stage.
This cleavage continues till it is 16 cell staged and is called as Morula.

Cells of morula differentiates into an inner cell mass which is completely surrounded by an outer layer of cells.

The cells of the outer layer give rise to a structure called as the trophoblast. The trophoblast differentiates 7-9 days
after fertilisation into cytotrophoblast and synctiotrophoblast. The trophoblast gives rise to the Amnion, Chorion

and the fetal side of the placenta.

Some fluid passes from the uterine cavity into the morula. So that the inner cell mass attaches to trophoblast on one

side only. The morula now becomes a ‘blastocyst’

As the blastocyst develops further the inner cell mass differentiates into ectoderm and endoderm initially followed by

mesoderm later.

The trophoblast gives origin to amnion, chorion and the
placenta.

Extra Edge

Questions asked on Morula

e Zygote enters the uterine cavity in the form of Morula

e Zygote enters the uterine cavity on 17-18th day of
menstrual cycle, i.e 3-4 days after the fertilisation.

Questions asked on Blastocyst

e Implantation of the zygote occurs in the form of-
Blastocyst

e Implantation occurs on-6-8 days after fertilisation =
20-22 nd day of menstrual cycle.

Ve

Outer layer of cells
forming future trophoblast

Persisting — Inner
zona pellucida cell mass
disappears

Inner cell
mass

Trophoblast

~

Fig. 3.1: Formation of blastocyst
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Formation of Placenta

— Decidua

- Trabeculae

(T (1) ()1 oo

Ll e [ [ ]

Fig. 3.2: Showing formation of lacuna

—— Decidua

— Syncytiotrophoblast

— Maternal blood
in lacunar space
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Fig. 3.3: Showing formation of primary villi
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Fig. 3.4: Showing formation of secondary villi
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Fig. 3.5: Showing formation of tertiary villi

Placenta is formed by the trophoblast:

» The trophoblast differentiates into syncytiotrophoblast and
cytotrophoblast.

* The cytotrophoblast rests on the mesoderm.

» Small cavities appear in the syncytiotrophoblast called as
Lacunae.

¢ The lacunae are separated from one another by partitions
of syncytium called as trabeculae.

* The syncytiotrophoblast grows into the endometrium
(Decidua). As the endometrium is eroded, some of the
maternal blood vessels are opened up and blood from them
fills the lacunar space. So, lacunae have maternal blood.

¢ Each trabeculas is, initially made up entirely of syncytio-
trophoblast. Later cells of cytotrophoblast begin to multiply
and grow into each trabeculas. This is called as Primary villi.

Note: These cells of cytotrophoblast are called as villous cells.

Some cells of cytotrophoblast. The extravillous cells invade

decidua and spiral arterioles of the mother and make spiral

arterioles resistant to vasopressors called as trophoblastic invasion.

This helps in maintaining uteroplacental circulation. If thus fails to

happen female develops PIH (incomplete trophoblastic invasion).

Extra embryonic mesoderm then invades the centre of each
primary villus. This is now called as secondary villus.

Soon thereafter, fetal blood vessels can be seen in the mesoderm
forming the core of each villus. The villus is called as Tertiary villus.
Thus the maternal blood in the lacuna is never in direct contact
with fetal blood. They are separated by:

» Syncytiotrophoblast

» Cytotrophoblast

* Basement membrane

* Mesoderm

» Endothelium of fetal capillaries

Together called as
placental barrier or
Placental membrane

Note: (1) The placental barrier is about 0.025 mm thick. (2) An increase in thickness of the villous membrane is seen in
cases with IUGR and cigarette smokers. (3) Initially villi are formed all over the trophoblast. Later villi at the embryonic
pole proliferate and at abembryonic pole degenerate. The embryonic end is called as chorion frondosum and abembryonic

end chorion laeve.



28

Self Assessment & Review: Obstetrics

PV

Y

emember

Primary villi can first be distinguished in the human placenta on about 13th day after fertilisation.

Secondary villi are seen 16th day after fertilization.

Tertiary villi are seen 21st day after fertilization.

Maternal arterial blood enters the intervillous space by 15th day after fertilization and by 17th day fetal blood vessels are
functional and placental circulation is established. )

The Placenta at Term

The placenta, at term, is almost a circular disk with a diameter of 15-20 cm and thickness of 3 cms at its center.

It weighs 500 gm,° the proportion to the weight of the baby being roughly 1: 6 at term® (At 17 weeks of gestation the
weight of the placenta and fetus are equal)?

Occupies about 30% of the uterine wall.

It presents two surfaces, fetal and maternal, and a peripheral margin.

Fetal surface: The fetal surface is covered by the smooth and glistening amnion with the umbilical cord attached at

or near its center. At term, about four-fifths of the placenta is of fetal origin.

Maternal surface: The maternal surface is rough and spongy. Maternal blood gives it a dull red color. The maternal

surface has 10-38 convex polygonal areas known as lobes which are limited by fissures. Each fissure is occupied by the
decidual septum which is derived from the basal plate. The total number of placental lobes remains the same throughout
gestation and individual lobes continue to grow. Some people refer to lobes as cotyledons. This is not correct. A cotyledon
or lobule is the functional unit of placenta originating from a main (stem villus primary). The maternal portion of the
placenta amounts to less than one-fifth of the total placenta. Only the decidua basalis and the blood in the intervillous
space are of maternal origin.

Separation: Placenta separates after the birth of the baby and the line of separation is through the decidua
spongiosum.

Nitabuch’s membrane is the fibrinoid deposition in the outer syncytiotrophoblast. It limits the further invasion of the
decidua by the trophoblast. Absence of the membrane causes placenta accreta.

FFN (fetal fibronectin) has been called trophoblast glue to suggest a critical role for this protein in the migration
and attachment of trophoblasts to maternal decidua. The presence of FFN in cervical or vaginal fluid can be used as a
prognostic indicator for preterm labor.

The stroma of placenta has fetal macrophages called as Hofbauer cells.

The tumors which can metastasize to placenta are melanoma, leukemias, lymphomas and breast cancer.

Placental tumor which can metastasize to fetus also - melanoma.

Placental Circulation

Placental circulation consists of independent circulation of blood in two systems:

Uteroplacental circulation
Fetoplacental circulation

Uteroplacental circulation: Itis concerned with the circulation of the maternal blood through the intervillous space.
A mature placenta has a volume of about 500 mL of blood; 350 mL being occupied in the villi system and 150 mL lying in
the intervillous space. The uteroplacental blood flow at term is 450-650 ml/min.
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Table 3.1: Summary of Intervillous Hemodynamics

» Volume of blood in mature placenta 500 mL
» Volume of blood in intervillous space 150 mL
* Blood flow in intervillous space 500-600 mL/min
» Pressure in intervillous space:
+ During uterine contraction 30-50 mm Hg
+ During uterine relaxation 10-15 mm Hg
» Pressure in the supplying uterine artery 70-80 mm Hg
* Pressure in the draining uterine vein 8 mm Hg

Fetoplacental circulation: The two umbilical arteries carry the impure blood from the fetus to the placenta.

They enter the chorionic plate underneath the amnion and branch repeatedly to form the chorionic arteries which are
end arteries. There branches are called as truncal arteries. Each truncal artery supplies one main stem villus and thus
one cotyledon.

The oxygenated blood then returns to the fetus via single umbilical vein.
The fetal blood flow through the placenta is about 400 mL/min.

Table 3.2: Summary of fetal hemodynamics

+ Fetal blood flow through the placenta — 400 mL/min®

* Pressure in the umbilical artery — 60 mm Hg

* Pressure in the umbilical vein — 10 mm Hg

 Fetal capillary pressure in villi — 20—40 mm Hg
Umbilical artery Umbilical vein

+ O, saturation 50-60% 70-80%

+ PO, 20-25 mm Hg 30-40 mm Hg

Points to Remember

* The uteroplacental circulation is established 10-12 days after fertilization.

* Fetoplacental circulation is established 21 days postfertilization.

* Uterine blood flow at term = 750 ml/min (nonpregnant 50 ml/min)

¢ Uteroplacental blood flow at term = 450—-650 ml/min

¢ Fetal placental blood volume at term = 125 ml/kg Y,

Placental Pathology

e Placental infarction: These are the most common placental lesion. If they are numerous, placental insufficiency may
develop. When they are thick, centrally located and randomly distributed, they may be associated with preeclampsia
or lupus anticoagulant. They can also lead to placental abruption.

¢ Placentomegaly (big placenta) is seen in:

- Multiple pregnancies
- Diabetes mellitus
- Maternal anemia or a placenta >40 mm thick
- Macrosomy
- Hydrops fetails (immune and nonimmune)
- Syphilis
- Toxoplasma CMV infection.
e Small placentas are seen in:
- Postdatism
- TUGR
- Placental infarcts
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Abnormal Placenta

Table 3.3: Abnormality of the placenta

Abnormality Feature Diagram

Succenturiate placenta  \When a small part of placenta is separated from the rest of placenta. 3.6A
A leash of vessels connecting the mass to the small lobe traverse through the
membranes. In case the communicating blood vessels are absent, it is called as
Placenta spuria.

It can be retained leading to PPH, sub involution, uterine sepsis and polyp
formation

Note: The accessory labe in succenturiate placenta is developed from the activated
villi on the chorionic laeva.

Circumvallate placenta  \When the peripheral edge of the placenta is covered by a circular fold of amnion 3.6B
and chorion and fetal surface has a central depression.
It can lead to abortion, APH?, IUGR®, Preterm® delivery and hydrorrhea gravidarum.

Battle dore placenta Placenta with umblical cord attached to its margin rather than in centre 36C

k Fold of decidua
L/ N4

Figs. 3.6Ato C

FETAL MEMBRANES

1.

3.
4.

Amnion - innermost fetal membrane, avascular. It provides almost all tensile strength of the fetal membranes. It lacks
smooth muscle cells, nerves, lymphatics and blood vessels. It is now being considered as a derivative of fetal ectoderm.
The layer is formed between 10-11 days after fertilization.

. Chorion - Formed 8 days after fertilization. Chorion frondosum forms placental villi. Chorion leave gets merged with
amnion

Yolk sac

Allantois- diverticulum which arises from hindgut and grows into the connecting stalk.

UMBILICAL CORD

Umbilical cord (or funis) extends from the fetal umbilicus to the fetal surface of the placenta or chorionic plate.
It develops from the connecting stalk.?

In the early fetal life, cord has 2 arteries and 2 veins but later right umbilical vein disappears, leaving only the original
left vein (i.e. Left is left)?. Thus at term umbilical cord has 2 arteries and 1 vein.?

Structure and Function

Its length is ~ 55 cm, Range is between 30-100 cm (If it is < 32 cm it is considered abnormally short).?

Folding and tortuosity of the vessels within the cord itself creates false knots (which are essentially varices).

The two arteries are smaller in diameter than the veins.?

When fixed in their normally distended state, the umbilical arteries exhibit transverse intimal folds of Hoboken?
across their lumen.

The extracellular matrix, which is specialized connective tissue consists of Wharton's Jelly.?

Anatomically umbilical cord can be regarded as a fetal membrane.?

The O, Supply to fetus is at the rate of 5 ml/kg min and this is achieved with cord blood flow of 105-320 ml/min
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Short Cord is associated with Excessively long cord is associated with

* [UGR » Cord entanglement

* Abnornal lie/presentation » Cord around the neck of fetus
» Congenital malformations » Fetal distress

* Premature placental separation » Cord prolapse

* Fetal anomalies

e Normally, the umblical cord is inserted at the centre of the fetal surface of the placenta.

Abnormalities of the Cord Insertion

Normal The umblical cord is attached to the placenta near the centre 3.7A

Marginal Cord is attached to the margin of the placenta (this type of placenta is 3.7B
called Battledore placenta.

Furcate Here the blood vessels divide before reaching the placenta. 3.7C

Velamentous Here the blood vessels are attached to the amnion, where they ramify 3.7D

before reaching the placenta.

Figs. 3.7Ato C

Single umblical artery

+ Itis seenin 0.7-0.8% cases of single pregnancy and 5% of twin pregnancy.

* More common in diabetic patients, black patients, with eclampsia, hydramnios and oligohydramnios, epilepsy patients
and in APH.

» Finding of a single umbilical artery is not insignificant and is associated with:

- Congenital malformations of the fetus in 20-25% cases amongst which cardiovascular anomalies (M/C) and Renal
anomalities. If single umbilical artery is an isolated finding chances of aneuploidy in fetus are not increased but if SUA
is associated with other major malformations — then chances of aneuploidy in the fetus are high and amniocentesis
should be done are common.

- M/c aneuploidy associated with SUA—Trisomy (Trisomy 18).

- Increased chances of abortion, prematurity, IUGR and perinatal mortality. J

AMNIOTIC FLUID

Important Facts

e Specific gravity of Amniotic fluid: 1.008 to 1.010.
e Osmolality: 250 mosm/L.

e Itis completely replaced in 3 hours.

¢ Rate of amniotic fluid turn over is 500 cc/hr.

¢ Volume of Amniotic fluid maximum is between 36-38 weeks (11) and then decreases such that at term it is roughly
800-900 ml.
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Composition of Amniotic Fluid

* Water-98-99%

» Solids-1-2%-include, organic solids like proteins, glucose, lipid,urea, uric acid, creatinine and hormones like—Prolactin,
insulin and renin

 Inorganic solids are-Na, K and ClI

Origin of Amniotic Fluid

Amniotic fluid originates both from maternal and fetal sources:

e In early pregnancy - As an ultrafiltrate of maternal plasma.

e Bybeginning of the second trimester - It consists of extracellular fluid which diffuses through the fetal skin.
e After 20 weeks - Cornification of skin prevents this diffusion and amniotic fluid is composed of fetal urine.
Other minor contributors:

e Pulmonary fluid

¢ Fluid filtering through the placenta

e The water in the amniotic fluid is completely changed and replaced in every 3 hours.

Colour of Amniotic Fluid

e Early pregnancy - Colourless
e Near term - Pale straw coloured due to presence of exfoliated lanugo hairs and epidermal cells from the fetal skin.

Q

Abnormal colour of amniotic fluid

- Green (meconium stained) - fetal distress/breech or transverse position/Listeria infection

- Golden yellow - Rh incompatibility (Because bilirubin levels are increased in amniotic fluid in
case of Rhincompatibility).

— Greenish yellow (saffron) - postmaturity.
— Dark coloured - concealed hemorrhage.
- Dark brown (tobacco juice) - in case of ITUD. )

Volume of Amniotic Fluid

Weeks - gestation (Dutta Amount of fluid Weeks - gestation (Williams | Amount of fluid
obs. 7/e, p 38) obs.)
12 16

50 ml 200 ml

20 400 ml 28 1000 ml
36-38 IL 38 900 ml
40 800 ml

Function of Amniotic Fluid

Its main function is to protect the fetus.

¢ During pregnancy: (1) It acts as a shock absorber, protecting the fetus from possible extraneous injury; (2) Maintains
an even temperature; (3) The fluid distends the amniotic sac and thereby allows for growth and free movement of the
fetus and prevents adhesion between the fetal parts and amniotic sac; (4) It has some nutritive value.

¢ During labor:(1) The amnion and chorion are combined to form a hydrostatic wedge which helps in dilatation of
the cervix.
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)

» The assessment of amniotic fluid is an integral part of antepartum fetal assessment.
» Techniques used for measurement of Amniotic fluid - ultrasonographically:
Amniotic fluid index (AFI): is calculated by dividing the uterus into four quadrants and measuring the largest vertical
pocket of liquor in each of the four quadrants. The sum of the four measurements is the AFI in cm. The range of 5-25 cm
is considered normal. Less than 5 is considered significant oligohydramnios.
Single deepest pocket (SDP): is the depth of a single cord free pocket of amniotic fluid. The normal range is 2-8 cm. Over
8 cm is considered polyhydramnios. Less than 2 cm is considered as oligohydramnios.

J

ABNORMALITIES OF AMNIOTIC FLUID

Oligohydramnios

Oligohydramnios is a condition where liquor amnii is deficient (< 200 ml at term).

Sonographically it is defined as:

¢ Absence of amniotic fluid pocket.?

e Maximum vertical diameter of amniotic fluid pocket less than 2 cm.?
e Amniotic fluid index less than 5 cm.?

Causes of Oligohydramnios

Dil

Mein
Ppaar

Mnemonic: Dil Mein Ppaar (read as pyaar)

Drug ( Prostaglandin Synthetase inhibitors and ACE inhibitors).
IUGR

Leaking of fluid following amniocentesis or chorionic villus sampling.

Maternal conditions like hypertension and preeclampsia.
Post-term pregnancy

Premature rupture of membrane

Abruptiochronic

Amnion Nodosum.?and chromosomal anomaly like triploidy
Renal anomalies of fetus (leading to decreased urine production):
— Renal agenesis®

— Urethral obstruction (posterior urethral valve)

—  Prune-Belly syndrome

— Bilateral multicystic dysplastic kidneys.

J

Complications

Fetal: (1) Abortion (2) Deformity due to intra-amniotic adhesions or due to compression. The deformities include alteration
in shape of the skull, wry neck, club foot, or even amputation of the limb (3) Fetal pulmonary hypoplasia (may be the
cause or effect) (4) Cord compression (5) Fetal growth restriction.

Maternal: (1) Prolonged labor due to inertia (2) Increased operative interference due to malpresentation. The sum effect
may lead to increased maternal morbidity.

Treatment

Isolated oligohydramnios in the third trimester with a normal fetus may be managed conservatively.
Oral administration of water increases amniotic fluid volume.

Amnioinfusion (prophylactic or therapeutic) for meconium liquor is found to improve neonatal outcome.
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KEY CONCEPT

Amnioinfusion is the technique to increase the intrauterine fluid volume with normal saline (500 ml).
Indications are: —Wiilliams Obs. 22/e, p 462, 23/e, p 433
» Treatment of variable or prolonged deceleration (i.e., fetal distress).
» Prophylaxis for cases of known oligohydramnios as with prolonged rupture of membrane.
* In an attempt to dilute or wash out thick meconium.
Besides the above mentioned therapeutic indications it can be used for diagnosis of:
i. Renal agenesis
i. PROM (premature rupture of membrane)

Note:

» Temperature at which saline is infused = 37°C.
» 250 ml of saline is infused in 30 minutes.
Intrauterine resting pressure should not be more than 25 mm of Hg at any time during infusion. —Fernando Arias 3/e, p 94

POLYHYDRAMNIOS

¢ Itisa condition where liquor amnii is in excessive amount i.e., > 2 litres?. But since quantitative assessment of liquor
amnii is impractical. Most common used definition is by ultrasound assessment i.e., when amniotic fluid index (AFI)
is > 25 cm? or finding of a pocket of fluid measuring 8 cm? or more in vertical diameter.

Grades of Polyhydramnios?

¢ Mild defined as pockets measuring 8-11 cm in vertical dimension (seen in 80% cases).
¢ Moderate defined as pocket measuring 12-15 cm in vertical dimension (seen in 15% cases).
¢ Severe defined as free floating fetus found in pockets of fluid of 16 cm or more (seen in 5% cases).

Causes of Polyhydramnios

All of us know: The main contributor of amniotic fluid is fetal urine
Amount of amniotic fluid will be more (i.e. polyhydramnios) if:
¢ Fetus produces more urine for e.g.:
a. Twin/multifetal pregnancy (number of fetus is more: more of urine)
b. Maternal hyperglycemia/diabetes
Maternal hyperglycemia > Fetalhyperglycemia - Fetal polyuria - increased amniotic fluid.
c. Twin to Twin transfusion syndrome

¢ Besides producing Amniotic fluid fetus also swallows amniotic fluid. The amount of amniotic fluid will increase
if; fetal swallowing is impaired as in case of:

. Cleft lip and cleft palate

. Esophageal atresia or stenosis

Duodenal atresia or stenosis

. Bowel obstructione.

. Anencephaly (swallowing is decreased + increased transudation of CSF into amniotic fluid due to absence of cranial
vault)

¢ Other important causes of polyhydraminos which need to mugged up are:

. Placental Causes

°C a0 o

0

. Chorangioma of placenta and circumvallate placenta.
. Fetal Causes

. Hydropsfetalis

. Rubella, syphilis, Toxoplasma infection of fetus.
Trisomy (note - Triploidy leads to oligohydraminos)

. Sacrococcygealteratoma

Thallasemia of fetus.

N

©c a0 o
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Complications

Maternal

During pregnancy—There is increased incidence of: (1) Preeclampsia (25%) (2) Malpresentation and persistence of
floating head (3) Premature rupture of the membranes (4) Preterm labor.
During labor: (1) Early rupture of the membranes (2) Cord prolapse (3) Uterine inertia (4) Increased operative delivery
due to malpresentation (5) Retained placenta, postpartum hemorrhage and shock. The postpartum hemorrhage is due
to uterine atony.
Puerperium: (1) Subinvolution (2) Increased puerperal morbidity due to infection.
Fetal: There is increased perinatal mortality. The deaths are mostly due to prematurity and congenital abnormality (40%).
Management
¢ Serial amniocentesis is the TOCQ? if the patient is in distress (Remember: Amount of fluid removed is 500 ml/hr,
maximum upto 1500-2000 ml).
¢ Indomethacin therapy is alternative management. It acts by decreasing fetal urinary output and by increasing
reabsorption of fluid via lungs.
Dose: 1.5-3 mg/kg/day.
Potential hazard of Indomethacin therapy - Premature closure of fetal ductus arteriosus.
So, the therapy should be stopped at 32 weeks.
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QUESTIONS

The foetal blood is separated from syncytiotropho-
blast with all except: [Al 08, UP 07]
a. Fetal blood capillary membrane

b. Mesenchyme of intervillous blood space

c. Cytotrophoblast

d. Decidua parietalis

The uterine blood flow at term: [AIIMS Nov 09]
a. 50 ml/min b. 100-150 ml/min

c. 350-375 ml/min  d. 500-750 ml/min

The finding of a single umbilical artery on exami-
nation of the umbilical cord after delivery is:
[AIIMS Nov 09]
a. Insignificant
Ocecurs in 10% of newborns
c. An indicator of considerably increased incidence of
major malformation of the fetus
d. Equally common in newborn of diabetic and
nondiabetic mothers

All are true regarding Duncan's placental separation
except:

a. Peripheral separation

b. Maternal surface presents at vulva

c. More blood los

d. Most commmon method of separation

Amniotic fluid is mainly produced by:

a. Placenta [AIIMS June 98]
b. Fetus

c. Chorion

d. Amnion

The pH of amniotic fluid is: [AIIMS Nov 01]
a. 6.8t06.9

b. 71t073

c. 74t07.6

d. 6.7t06.8

Surfactant appears in amniotic fluid at the gestational

age of: [AIIMS Nov 01]
a. 20 weeks
b. 32 weeks
c. 36 weeks
d. 28 weeks

The amniotic fluid is in balance by:
Excretion by fetal kidneys
Maternal hemostasis

Fetal intestinal absorption

Fetal membrane absorption

Fetal sweating

[PGI Dec 01]

® o000

Oligohydramnios is seen in: [AIIMS Nov 99]

b. Oesophageal atresia
d. Neural tube defect

a. Renal agenesis
c. Exomphalos

10.

1.

12.

13.

14.

15.

16.

17.

18.

Oligohydramnios is/are associated with:

a. Neural tube defect [PGI May 2010]
b. Renal agenesis

c. Postmature birth

d. Premature birth

Renal agenesis is associated with:
a. Hydramnios

b. Anencephaly

c. Tracheo-oesophageal fistula

d. Oligohydramnios

Which of the following conditions is associated with
polyhydramnios? [AIIMS May 2010]
a. Posterior urethral valve

b. Cleft palate

c. Congenital diaphragmatic hernia

d. Bladder exostrophy

A pregnant woman is found to have excessive accu-
mulation of amniotic fluid. Such polyhydramnios
is likely to be associated with all of the following
conditions except: [AIIMS Nov 03; Nov 07]
a. Twinning

b. Microencephaly

c. Oesophageal atresia

d. Bilateral renal agenesis

Causes of polyhydraminos include: [PGI Dec 01]
Diabetes mellitus
Preeclampsia
Esophageal atresia
Renal agenesis
Anencephaly

Causes of hydramnios:
Anencephaly
Oesophageal atresia
Renal agenesis
Posterior urethral valve
. Twins

All are associated with hydramnios except:

[AIIMS Feb 97]

oo oo

[PGI June 04]

paooow

a. Premature labour [PGI Dec 00]
b. Gestational diabetes

c. Renal agenesis

d. Increased amniotic fluid

Indication of amnioinfusion is: [PGI Dec 06]

a. Oligohydramnios

b. Suspected renal anomalies
c. To facilitate labour

d. In case of fetal distress

A case of 35 week pregnancy with hydramnios and
marked respiratory distress is best treated by:

a. Intravenous frusemide [Al 04]
b. Saline infusion

c. Amniocentesis

d. Atrtificial rupture of membranes



Placenta and Amniotic Fluid

37

19.

20.

21.

22,

23.

24,

Amount of liquor is maximum at:

a. 32-34 weeks [New Pattern Question]
b. 36-38 weeks

c. 34-36 weeks

d. 38-40 weeks

Golden colour amniotic fluid is seen in:

a. Rhincompatibility [New Pattern Question]

b. Foetal death

c. IUGR

d. Foetal distress

The major contribution of the amniotic fluid after 20
weeks of gestation: [New Pattern Question]

a. Ultrafiltrate and maternal plasma

b. Fetal urine

c. Fetal lung fluid

d. Fetal skin

Uteroplacental blood flow at term is:

a. 300-500 ml/min [New Pattern Question]
b. 500-700 ml/min

c. 700-900 ml/min

d. 900-1100 ml/min

The folds of Hoboken are found in:

[New Pattern Question]
b. The placenta
d. Umbilical cord

a. The amnion
c. Uterus
e. Ductus venosus

Fetal blood loss in abnormal cord insertion is seen

in: [New Pattern Question]
a. Vasa previa

b. Decidua basalis

c. Battle dore placenta

d. Succenturiate placenta

25.

26.

27.

28.

29.

30.

Human placenta is best described as:

a. Discoidal [New Pattern Question]
b. Hmochorial

c. Deciduate

d. All of the above

Placenta succenturiata may have all except:

a. Preterm delivery [New Pattern Question]
b. PPH

c. Missing lobe

d. Sepsis and subinvolution

Decidual space is obliterated by:

a. 10th week [New Pattern Question]
b. 12th week
c. 14th week
d. 16th week

Weight of placenta and fetus are equal at:

a. 14 weeks [New Pattern Question]
b. 15 weeks
c. 17 weeks
d. 21 weeks

What is a placental cotyledon?
[New Pattern Question]
All branches from one stem villi
Area supplied by one spiral artery
Quarter of placenta
Area drained by one terminal villi

o0 oo

Blood flow in intervillous space at term:

150 ml [New Pattern Question]
b. 250 ml
c. 300 ml
d. 500 ml

o
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EXPLANATIONS
&
REFERENCES

Ans. is d i.e. Decidua parietalis Ref. IB Singh, Embryology, p 66, 67

The maternal blood in the lacuna is never in direct contact with fetal blood. They are separated by:

» Syncytiotrophoblast

» Cytotrophoblast

+ Basement membrane Together called as placental barrier or membrane (0.025 mm)
+ Mesoderm

» Endothelium of fetal capillaries

Ans. is d i.e. 500-750 ml/min Ref: Dutta 8/e
Hence:

Uterine blood flow in nonpregnant females = 50 ml/min

Uterine blood flow in pregnant females = 750 ml/min

Uteroplacental flow at term = 450-650 ml/min

Fetoplacental blood volume at term = 125 mil/kg

Placental volume at term = 500 ml

Fetal blood flow through placenta at term = 400 ml/min

Volume of blood in intervillous space = 150 ml

Ans. is ci.e. An indicator of considerably increased incidence of major malformation of the fetus
Ref: Williams Obs 23/e, p 5682

Single Umblical Artery

— ltisseenin 0.7-0.8% cases of single pregnancy and 5% of twin pregnancy

— More common in diabetic patients, black patients, with eclampsia, hydramnios and oligohydramnios, epilepsy
patients and in APH.

— Finding of a single umblical artery is not insignificant and is associated with:

i. Congenital malform ations of the fetus in 20—-25% cases amongst which cardiovascular and genitourinary
anomalies are common.

ii. Increased chances of abortion, prematurity, IUGR and perinatal mortality. J

4. Ans.is di.e. Most comman method of separation Ref: Williams obs 23/e, p 147

Placental Separation:

There are 2 ways of palcental separation

» Central separation: Schultz mechanism

» Peripheral: Duncan mechanism.

"Most commonly during placental delivery, a retroplacental hematoma forms and pushes the center forward and causes
it to separate toward the uterine cavity. Weighted by this hematoma, the placenta descends, drags the membranes, and
peels them from their uterine attachment. Consequently, the glistening amnion, covering the placental surface, presents
at the vulva. The retroplacental hematoma either follows the placenta or is found within the inverted sac. In this process,
known as the Schultze mechanism of placental expulsion, blood from the placental site pours into the membrane sac and
does not escape externally until after extrusion of the placenta. In the other method of placental extrusion, known as the
Duncan mechanism, the placenta separates first at the periphery. As a result, blood collects between the membranes and
the uterine wall and escapes from the vagina. In this circumstance, the placenta descends sideways, and the maternal
surface appears first"... —Williams Obs. 23/e, p147

So according to Williams central separation is more common.

Also Remember: The plane of separation runs through deep spongy layer of decidua basalis.
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5. Ans.is bi.e. Fetus Ref. Dutta Obs. 7/e, p 37; Williams Obs. 22/e, p 102, 23/e, p 88, 89

1.

12
13.

“The precise origin of the amniotic fluid remains is still not well understood. It is probably of mixed maternal and
fetal origin.” —Dutta Obs. 8/e, p 43
But this cannot help us to solve this question.

Let's see what Williams Obs. has to say on Origin of Amniotic fluid.

“In early pregnancy, amniotic fluid is an ultrafiltrate of maternal plasma. By the beginning of second trimester, it
consists largely of extracellular fluid which diffuses through the fetal skin, and thus reflects the composition of
fetal plasma”.

After 20 weeks, however, the cornification of fetal skin prevents this diffusion and amniotic fluid is composed
largely of fetal urine.” —Williams Obs. 23/e, p 88, 89
Reading the above text, it can be concluded that in early pregnancy - Mother is the main contributor whereas during rest
of the pregnancy - Fetus is the main contributor.

Ans.isbi.e.7.1t07.3 Ref. COGDT 10/e, p 184
“Amniotic fluid has a low specific gravity (1.008) and a pH of 7.2.” —COGDT 10/e, p 184
“Amniotic fluid usually has a pH of 7.0 to 7.5.” —~Fernando Arias 3/e, p 245

Amongst the given options—7.1 to 7.3 seems to be the most appropriate option.

Ans. is d i.e. 28 weeks

Friends, | had to search a lot for this answer but all in vain.

By concensus the following facts on surfactant need to be remembered.
Surfactant synthesis begins at 20 weeks.

Surfactant appear in amniotic fluid by 28 weeks.

Ans. is a, b, ¢c,d and e i.e. Excretion by fetal kidneys; Maternal hemostasis; Fetal intestinal absorption; Fetal
membrane absorption and Fetal sweating

Ref. Dutta Obs. 7/e, p 37, 38; Williams Obs. 22/e, p 102; 23/e, p 88, 89; COGDT 10/e, p 184
Read the text for explaration

Ans. is a i.e. Renal agenesis.

Ans. is b and c i.e. Renal agenesis and Postmature birth
Ref. Dutta Obs. 7/e, p 215; Frnando Arias 2/e, p 321, 322; Williams Obs. 22/e, p 530, 532, 23/e, p 495

Causes of oligohydramnios:

Mnemonic: Dil Mein Ppaar (read as pyaar)

Dil - Drug (Prostaglandin synthetase inhibitors and ACE inhibitors).
IUGR
Leaking of fluid following amniocentesis or chorionic villus sampling.
Mein - Maternal conditions like hypertension and preeclampsia.
Ppaar - Postterm pregnancy

- Premature rupture of membrane
- Abruptio-chronic
- Amnion Nodosum.?and chromosomal anomaly like triploidy
- Renal anomalies of fetus(leading to decreased urine production):
— Renal agenesis®
— Urethral obstruction (Posterior urethral valve)
—  Prune-Belly syndrome
— Bilateral multicystic dysplastic kidneys. )

Note: Most common complication of oligohydramnios is Pulmonary hypoplasia®.

Ans. is d i.e. Oligohydramnios Ref. Dutta Obs. 7/e, p 215

Fetal urine is the main contributor of Amniotic fluid beyond 20 weeks therefore. In case of Renal agenesis —
decrease/no urine — oligohydramnios.

Ans. is b i.e. Cleft palate

Ans. is d i.e. Bilateral renal agenesis
Ref. Dutta Obs. 7/e, p 215; Fernando Arias 2/e, p 3201; Williams Obs 23/e, p 495, 496,
Ultrasound in Obs and Gynee by Merz 2004, 11/e, p 411
Discussed in detail in preceeding text.
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14. Ans.is a, c and e i.e. Diabetes mellitus; Esophageal atresia; and Anencephaly Ref. Dutta Obs. 7/e, p 211, 212

Friends, for a second - let’s forget the lists of conditions leading to Oligohydramnios/Polyhydramnios (This happens quite
often in exams).

Let’s reason out each option one by one.
Option “a” Diabetes mellitus

We all know polyhydramnios is a complication of maternal diabetes.
Pathophysiology:

Maternal hyperglycemia
Fetal hyperglycemia
3

Polyuria (of fetus) and osmotic diuresis
3

Polyhydramnios (Option “a” is correct)
Option “b” Preeclampsia

Preeclampsia

2

Decreased uteroplacental circulation
A

Decreased fetal renal blood flow

3

Decrease urine production by fetus
|

Oligohydramnios
Option “c” Esophageal atresia

We all know - Amniotic fluid is kept in balance with the rate of production, by fetal swallowing of
amniotic fluid.

In case of oesophageal atresia
{
Decrease fetal swallowing
{
i.e., Decrease absorption
{
Polyhydramnios (option “c” is correct)

Same is the case with congenital diaphragmatic hernia/Facial clefts/Neck masses.
Option “d” Renal agenesis

Renal agenesis
{
Decrease urine production

{

Oligohydramnios (Option “d” is incorrect)

Same holds good for posterior urethral value in males.?
Option “e” Anencephaly

In anencephaly (or meningomyelocele or spina bifida)
\
Meninges are exposed
\
Increase transudation of fluid from exposed meninges

A

Polyhydramnios (Option “e” is correct)
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15.
16.

17.

So friends, it is not essential to mug up most of the causes of oligo/polyhydramnios.
o
Some causes which need to mugged up are:

Polyhydramnios Oligohydramnios

Placental causes » Placental chorioangioma® * Amnion Nodosum@
 Circumvallate placental®
Chromosomal anomalies » Trisomy 13, 18 and 21 * Triploidy
Down syndrome
Fetal tumors » Sacrococcygeal tumors
Hematological disorders * Rh isoimmunization
* Alpha thalassemia
Intrauterine infections * Rubella
» Syphilis and Toxoplasma
J
Ans. is a, b and e i.e. Anencephaly; Oesophageal atresia; and Twins Ref. Dutta Obs. 7/e, p 211, 212
Ans. is c i.e. Renal agenesis Ref. Dutta Obs. 7/e, p 211, 212

Already explained

Ans. is a, b and d i.e. Oligohydramnios; Suspected renal anomalies; In case of fetal distress

Ref. Dutta Obs. 7/e, p 614; Fernando Arias 3/e, p 94; Williams Obs. 22/e, p 462, 23/e, p 432 433
o\

Amnioinfusion is the technique to increase the intrauterine fluid volume with normal saline (500 ml).
Indications are: —Wiilliams Obs. 22/e, p 462, 23/e, p 433
» Treatment of variable or prolonged deceleration (i.e., fetal distress).
» Prophylaxis for cases of known oligohydramnios as with prolonged rupture of membrane.
* In an attempt to dilute or wash out thick meconium.
Besides the above mentioned therapeutic indications it can be used for diagnosis of:

i. Renal agenesis

ii. PROM (Premature rupture of membrane) —Fernando Arias 3/e, p 94/

“Amnioinfusion in patients with oligohydramnios is not a simple procedure. The needle should be advanced slowly with
continuous ultrasound visualization and when its tip has reached the interface between the fetus and the membranes
warmed saline solution should be infused.

In majority of cases, 250-350 ml of saline solution will be necessary to achieve optimal ultrasound transmission
and perform a careful level Il examination. A normal fetus will swallow the infused fluid, and its bladder will be
easily seen with ultrasound after 20 minutes. The bladder will not be seen in fetuses with renal agenesis.

Before ending the amnioinfusion, 1 ml of indigo carmine is injected inside the amniotic sac. The patient is instructed
to wear a tampon for a few hours following the procedure and observe for evidence of blue discoloration. This
finding will confirm the presence of PROM.” —Fernando Arias 3/e, p 94

Note:
e Temperature at which saline is infused = 37°C.

e 250 ml of saline is infused in 30 minutes.
e Intrauterine resting pressure should not be more than 25 mm of Hg at any time during infusion.

Remember-Mnemonic for aminoinfusion:

P- Premature rupture of membranes

R- Renal agenesis (diagnostic purpose)

O- Oligohydramnios

M-t o dilute or wash meconium in case of fetal distress
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18.

19.

20.

21.

Ans. is c i.e. Amniocentesis Ref. Dutta Obs. 7/e, p 214; Williams Obs. 22/e, p 529, 530, 23/e, p 494, 495

The patient in the question has marked respiratory distress (i.e. it is a severe polyhydramnios and requires
treatment) and gestational age is 35 weeks (i.e., fetal maturity is not yet achieved).

So our aim should be to relieve the distress of patient in hope of continuing the pregnancy till atleast 37 weeks.
This can be achieved by:

e Amniocentesis or

e Use of Indomethacin

Amniocentesis:

e The main aim of amniocentesis is to relieve maternal distress with the added advantage that lung maturity of fetus can
be predicted by Lecithin/Sphingomyelin ratio in the expressed fluid.

e Slow decompression is done at the rate of 500 ml/hr.
e  Maximum fluid removed is 1.5 — 2 litres.

Use of Indomethacin -Indomethacin should not be used inpregnanacy more than 32 weeks because it leads to premature
closure of ductus arteriosus.

Amniotomy: The main disadvantage of amniotomy is the possibility of cord prolapse and placental abruption. Slow removal
of fluid by amniocentesis helps to obviate these dangers. —Wiilliams Obs. 22/e, p 530, 23/e, p 495

| Scheme of management of Chronic hydramnios |

}

| No fetal abnormality l | Fetal abnormality

!

Termination of pregnancy
Responsive to treatment | | Maternal distress++ | irrespective of gestation

!

To continue pregnancy Cervical ripenin
management of the | Pregnancy 38 week "‘l and A.F?.M. °
complicating factors, if any

A,
| Less than 37 weeks |

Amniocentesis
(correction of lie if needed)

Amniocentesis

(may be repeated) | Stabilising oxytocin drip |

| A.R.M (controlled) |

Ans. is b i.e. 36-38 weeks Ref. Dutta Obs. 7/e, p 38; Williams Obs 22/ e, p 526, 23/e, p 494, 495.

“Volume of amniotic fluid is maximum at 36-38 weeks = 1 litre and then amniotic fluid decreases.”

—Dutta Obs 7/e, p 37; 8/e, p 43
“Normally amniotic fluid volume increases to about IL by 36 weeks and decreases thereafter”

—Williams Obs. 22/e, p 526, 23/e, p 494

Ans. is a i.e. Rhincompatibility Ref. Dutta Obs. 7/e, p 38
Already explained
Ans. is b i.e. Fetal urine Ref. Williams Obs. 22/e, p 102

Origin of amniotic fluid:

Gestation Major contributor of amniotic fluid
Early week Maternal plasma
2nd trimester Fetal skin

Beyond 20 weeks Fetal urine
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22,

23.

24,

25.

26.

27.

Ans. is ci.e. 700-900 ml/min Ref. Williams Obs. 24/e, p 132
| knew this is coming as a surprise for many of you but read for youself what Williams has to say—

“Uteroplacental blood flow near term has been estimated to be 700-900 ml/min, with most of the blood apparently
going to the intervillous space”. —Wiilliams Obs 24/e, p 132
Ans. is d i.e. Umbilical cord Ref. Williams Obs. 22/e, p 68, 69; 23/e, p 61, 62; 23/e, p 61, 62
Here are few named structures frequently asked and the organ/structure where it is found.

Named structure Seen in

» Nitabuch’s layer It is the zone of fibroid degeneration where trophoblast and decidua meet. Seen in basal plate of

placenta.
» Hoffbaeur cells  Phagocytic cell seen in connective tissue of chorionic villi of placenta.
» Folds of Umblical cord
Hobokon

* Whartons jelly Connective tissue of umblical cord

* Pegcells Fallopian tube

» Langhans cells  Cytotrophoblast
Ans. is ai.e. Vasa previa Ref. Dutta Obs. 7/e, p 218, 259

Normally, the umblical cord is inserted at the centre of the fetal surface of the placenta.
In velamentous insertion of cord

The blood vessels are attached to the amnion, where they ramify before reaching the placenta. Whenever patient
goes into labour and cervix dilates, there are chances of umbilical cord being injured leading to fetal blood loss.
This is called as vasa previa

e

Ans. is d i.e. All of the above Ref: Dutta Obs 7/e, p 29

e Human placenta is discoid-disc like in shape hemchoroial because of direct contact of chorion with blood maternal
deciduate, i.e. it is shed at the time of partuirition.

Ans. is ai.e. Preterm delivery Ref. Dutta Obs 7/e, p 216

Abnormalities of the placenta.

Remember : Normal placenta is discoidal in shape.

Abnormality Feature

Succenturiate placenta \When a small part of placenta is separated from the rest of placenta.
A leash of vessels connecting the mass to the small lobe traverse through
the membranes. In case the communicating blood vessels are absent, it is
called as Placenta spuria.
It can be retained leading to PPH, sub involution, uterine sepsis and polyp
formation
Note: The accessory labe in succenturiate placenta is developed from the
activated villi on the chorionic laeva.

Ans. is d i.e. 16th week Ref. Dutta Obs 7/e, p 216
The decidual space (is the space between decidua capsularis and parietalis seen in early pregnancy because the gestational
sac does not fill the uterine cavity. By 14-16 weeks gestational sac has enlarged to fill the uterine cavity completely by 4th
month (16 weeks).

Note: These 2 layers become atrophied at term whereas decidua basalis retains its characteristic appearance till term
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28.

29.

30.

Ans. is ci.e. 17 weeks Ref. Williams Obs 24/e, p 95
“In the first trimester, placental growth is more rapid than that of the fetus. But by approximately 17 post menstrual
weeks, placental and fetal weights are approximately equal” Ref. Williams 24/e, p 95
Ans is a i.e. All branches from one stem villi Ref. Williams 24/e, p 94

“Each of the truncal or main stem villi and their ramifications constitutes a placental lobule or cotyledon. Each
lobule is supplied with a single truncal branch of the chorionic artery. And each lobule has a single vein so that
lobules constitute functional units of placental architecture. —Wiilliams 24/e, p 94
Ans is ai.e. 150 ml Ref. Dutta Obs 8/e, p 36, 37, Table 3.1
A mature placenta has 500 ml blood out of which 150 ml is in the intervillous space and 350 ml in villi system.
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QUESTIONS

Weight gain in pregnancy is related to all except:
a. Ethnicity [Al 2011/AIIMS May 2010]
b. Smoking
c. Socioeconomic status
d. Preconceptional weight
Which of the following is the least likely physiological
change in pregnancy? [AIIMS Nov 06]
a. Increase in intravascular volume
b. Increase in cardiac output
c. Increase in stroke volume
d. Increase in peripheral vascular resistance
What are maternal physiological changes in
pregnancy? [PGI June 03]
a. Ted cardiac output
b. Ted tidal volume
c. Ted vital capacity
d. led fibrinogen
e. Jed plasma protein concentration
Physiological changes in pregnancy:
[PGI June 09]
a. Jresidual volume b. JGFR
c. iCO d. JHaematocrit
Which of the following cardiovascular change is
abnormal in pregnancy? [PGI Dec 00]
Enlarged cardiac silhouette
Increased S1 split
Right axis deviation on ECG
Early diastolic murmur
HR increased by 10 to 15 per minute
Which cardiovascular change is physiological in last
trimester of pregnancy? [AIIMS Nov 01]
a. Middiastolic murmur
b. Occasional atrial fibrillation
c. Shift of apical impulse laterally and upwards in left
4™ intercostal space
d. Cardiomegaly

®200T®

7.

10.

1.

12.

All of the following changes are seen in preghancy
except: [AIIMS Nov 2011]
a. Increased stroke volume

b. Increased cardiac output

c. Increased Intravascular volume

d. Increased peripheral vascular resistance

All of the following may be observed in a normal
pregnancy except: [Al 03]
a. Fallin serum iron concentration

b. Increase in serum iron binding capacity

c. Increase in blood viscosity

d. Increase in blood oxygen carrying capacity

Which of the following is increased in pregnancy?

a. Globulin [PGI Dec 01]
b. Fibrinogen

¢. Uric acid

d. Leukocytes

e. Transferrin

True about various changes in pregnancy is/are:

a. Fibrinogen levels are increased [PGI Dec 00]
b. Uric acid levels are increased

c. Sr. potassium is decreased

d. Sodium retention

Physiological changes of pregnancy include:
Insulin levels increase [PGI June 02]
Increased BMR

Hypothyroidism

GH decreases

Blood volume decreases

Insulin resistance in pregnancy is because of:
a. Human placental lactogen [PGI Dec 01]

capow

b. Thyroid hormone
c. Progesterone
d. hCG

e. Estrogen
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Most common cause of platelet | in pregnancy:
[PGI June 00]

a. Immune b. Incidental

c. Idiopathic d. Infection

e. Benign gestational
During foetal life maximum growth is caused by :

a. Growth hormone b. Insulin [Al 99]
c. Cortisol d. Thyroxin

Following hormones secreted by placenta exclusively:
a. hCG [PGI June 03]
b. Estrogen

c. HPL

d. PRL

hCG is secreted by: [AIIMS May 06/PGI June 08]

a. Trophoblast cells
b. Amniotic membrane
c. Fetal yolk sac

d. Hypothalamus

False statement regarding hCG is: [Al 01]
a. ltis secreted by cytotrophoblast

b. It acts on same receptor as LH

c. It has luteotrophic acton

d. ltis a glycoprotein

True about hCG: [PGI Nov 10]

o subunit identical to LH, FSH and TSH

Causes involution of corpus luteum

Doubles in 7-10 days

Max. level seen at 60-70 days of gestation

. Detected in serum and urine 8-9 days after ovulation

[Al 2011]

© a0 o

Best test for estimating hCG:
a. Radioimmunoassay

b. ELISA
c. Radioreceptor assay
d. Bioassay

In normal pregnancy character of vagina is:
a. Te¢pH

b. Te number of lactobacilli

c. Ted glycogen content

d. Ted number of pathogenic bacteria

[Al 02]

All of the following statements are true except:
[Al 01]
a. Oxytocin sensitivity is increased during delivery
b. Prostaglandins may be given for inducing abortion
during Il trimester
c. In lactating women genital stimulation enhances
oxytocin release
d. Oxytocinis used for inducing abortion in 1%t trimester
Hormone responsible for decidual reaction and Arias
stella reaction in ectopic pregnancy is:
[AIIMS June 00]
b. Progesterone
d. HPL

a. Oestrogen
c. hCG

23.

24,

25.

26.

27.

28.

29.

30.

31.

True regarding changes during pregnancy:
[PGI May 2010]
Hyperplasia of parathyroid
Hyperplasia of thyroid
Increased pigmentation
Decreased BMR
e. Increased insulin

oo o

A 28-year-old primgravida had prepregnancy BMI of
30 kg/m?. What is the recommended weight gain for
her during pregnancy: [New Pattern Question]
a. 5-7kg b. 8-11 kg
c. 10-13 kg d. 14-16 kg
Primigravida with full term, complains of faintness
on lying down and se feels well when turns to side
or sitting position. This is due to:

[New Pattern Question]
Increased abdominal pressure
IVC compression
Increased intracranial pressure
After heavy lunch

The clotting factor which is not increased in

oo oo

pregnancy: [New Pattern Question]
a. Factor 2

b. Factor7

c. Factor 10

d. Factor 11

A prosthetic valve patient switches to heparin at what
time during pregnancy: [New Pattern Question]

a. 28 weeks
b. 32 weeks
c. 36 weeks

d. Postpartum

Schwangershaft protein is the other name of:

a. hCG [New Pattern Question]
b. Papp-1

c. Pregnancy specific beta1 glycoprotein

d. Activin

The following changes occur in urinary system in
pregnancy except: [New Pattern Question]
a. Increased GFR

b. Increased RBF

c. Hypertrophy of bladder musculature

d. Increased activity of ureters

All of the following are true about regional blood flow
in pregnancy except: [New Pattern Question]
a. Uterine blood flow at term is 750 ml/min

b. Blood flow through skin decreases

c. Renal blood flow increases by 50%

d. Pulmonary blood flow increase

Prolactin levels: [New Pattern Question]
a. Lowest in pregnancy and increases after delivery
b. Highest during pregnancy and fall during lactation
c. Unaffected by pregnancy and lactation

d. Variable in every pregnancy



Maternal Adaptations to Pregnancy

47

32.

33.

34.

35.

The role of human placental lactogen is:
a. Stimulate milk production [New Pattern Question]
b. Fetal breast development
c. Growth of fetus
d. Endocrine regulation
o and 3 subunits are not seen in:
[New Pattern Question]
FSH
hCG
Prolactin
Insulin

aoow

Intermediate cell predominance on a vaginal cytology
is seen in: [New Pattern Question]
a. Pregnancy
b. Menstruation
c. Postovulatory
d. Premenstrual
Insulin is secreted by the fetal pancreas by:
[New Pattern Question]
12th week
28th week
32nd week
38th weeks

aooow

36.

37.

38.

39.

The term “placental sign” denotes:
[New Pattern Question]
a. Alteration of FHR on pressing the head into the pelvis
b. Spotting on the expected date of period in early
months of pregnancy
c. Permanent lengthening of the cord in 3rd stage of
labour
d. Slight gush of bleeding in third stage of labour
Relaxin during pregnancy is secreted by:
a. Corpus luteum [New Pattern Question]
b. Decidua
c. Both of the above
d. None of the above
The subcostal angle during pregnancy is:
a. 85° b. 95° [New Pattern Question]
c. 105° d. 75°

A G,P, female carrying twin fetuses has BMI of 26.
What is the ideal weight gain in for this female?

a. 37-541b [New Pattern Question]
b. 31-50 Ib

c. 25-421b

d. None of the above
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EXPLANATIONS
&
REFERENCES

Ans. is b i.e. Smoking Ref. Williams 22/e, p 213, 1012, Maternal Nutrition Kamini Rao, p 21-23;
Handbook of Obesity: Eitology and Pathophysiology after 2/e, p 968

Average maternal weight gain during pregnancy is 11-12 kg

Factors which affect maternal weight gain during pregnancy are:

a. Pre pregnancy weight: If the pre pregnancy weight is more than normal (obese), there is a tendency to gain excessive
weight during pregnancy.

b. Race and ethnicity: American women tend to put on more weight during pregnancy as compared to Asians and Africans.

c. Socio economic status: Women from higher socio economic group have more weight gain as compared to women
from lower socio economic group. This is because malnutrition prevents optimum weight gain.

d. Associated conditions like women with gestational/over diabetes mellitus, twins and polyhydramnios have higher
weight gain during pregnancy

e. Parity: Multigravida females tend to gain less weigh than primigravida

Smoking does not affect maternal weight gain during pregnancy, Smoking affects fetal weight gain and is one of the causes

of [IUGR.

“Studies have, indicated a lack of relationship between smoking and maternal weight gain while demonstrating a direct

relationship between smoking and fetal grown rate.”  —Health Consequences of Smoking for Women (1985), p 237, 238

Remember:

Rapid weight gain, i.e. more than 0.5 kg a week? or 2 kg per month@ is an early manifestation of preeclampsia.®
« Stationary or falling weight suggests IUGR or [lUD2.
e In pregnancy — the amount of water retained is 6.5 L at term.?

Ans. is d i.e. Increase in peripheral vascular resistance
Ref. Dutta Obs. 7/e, p 52, 53; Fernando Arias 3/e, p 508, 509
Ans. is a, b, and e i.e. Ted cardiac output; Ted tidal volume; and led plasma protein concentration
Ref. Dutta Obs. 7/e, p 51, 53;
Ans. is a and d i.e. | residual volume and { hematocrit.

Ref. Dutta Obs. 7/e, p 51, 63; Williams Obs. 23/e, p 121, 122 (see Pulmonary Function)
N

| The Important changes occuring in pregnancy in all system is given below: J

Overall:

+ BMR 1's by 10-20%

*  Weight gain = 12.5 kg

» Total water retained = 6.5 L

* Na* and K* retention (due to E strogen) but seven Na*, seven K* decrease due to more retention of water
* Plasma osmolality = decrease

* pH of blood — slightly increases.
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HEMOTOLOGICAL SYSTEM

Parameters which increase in pregnancy Parameters which decrease
in pregnancy
*  Blood volume — (30-40%) « lin hemotocrit
+  Plasma volume — (40-50%) Leadsto . | in packed cell volume
»  Red blood cell volume — (20-30%) Since the increase in RBC volume is less « 1 in viscosity of blood
in comparison to plasma volume — there is hemodilution during pregnancy. * Hb conc (i.e. g/dl) as
»  Hb mass (in gm’s) (as RBC volume increases) ?ncrease in plasma volume
IS more

*  WBC count (Neutrophilic leucocytosis)
* O, carrying capacity of blood A .
AI2I I'rtr'y 9: tp . t11and 13)i isah lable stat (Benign gestational
co.lng acl ors(e.xcep an . )i.e. pregnancy is a hypercoagulable state thrombocytopenia)
« S.fibrinogen (Clotting factor I) increases by 50% - Clotting factor 11, 13
* ESR (14 times)

» Platelet count

Remember :
* Clotting time and bleeding remain unaffected in pregnancy.

CARDIOVASCULAR SYSTEM

Parameters which increase in pregnancy Parameters which decrease in pregnancy
+ Cardiac output = Stroke volume x HR (T by 20%) » Peripheral vascular resistances (as progesterone has a

All these increase in pregnancy. smooth muscle relaxant effect)

* Remember : Cardiac output increase by 40% + Diastolic BP and systolic BP (Decrease in diastolic BP >
during pregnancy, 50% during each uterine systolic BP)
contraction in labour and 80% immediately ) Systolic BP + (Distolic BP x 2)
postpartum * Mean arterial BP 3

. Maxm risk of cardiac failure in pregnany — is in < Arterio venous O, gradient (venous blood causes more O,)
immediate postpartum period® > intrapartum period® >
28-32 weeks of pregnancy?.

PLASMA PROTEINS

Total proteins (g) (+ 20 to 30%) Plasma proteins concentration (measured in gm%) (—10%)
Globulin (+5%) Albumin (-30%)

[Albumin/globutin ratio in-pregnancy — 1:1]
In nonpregnant— 17:1

RESPIRATORY SYSTEM

Increase Decrease Unaffected

+ Tidal volume » Functional residual capacity * Respiratory rate

* Minute ventilation » Expiratory reverse volume « Vital capacity

* Inspiratory capacity * Residual volume * Inspiratory reserve volume
* Minute O, up take  Total lung capacity

+ O, demand of causes (20%) « PCO, (.. mild respiratory alkalosis)

Note: During pregnancy the pH is 7.42 (nonpregnant states — it is 7.9, Pregnancy is a state of respiratory alkalosis with
metabolic acidosis.

RENAL SYSTEM
Renal blood flow (+50%) Plasma osmolality
GFR (+50%) S. creatine
Creatinine clearance S Uric acid
Glucosuria S. Ka,* Na*

S. CI-
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5. Ans. is c and d i.e. Right axis deviation on ECG and Early diastolic murmur
6. Ans. is ci.e. Shift of apical impulse laterally and upwards in the left 4™ intercostal space
Ref. Dutta Obs. 7/e, p 52; Williams Obs. 23/e, p 118, 119, 960
Clinical findings related to cardiovascular changes occuring during pregnancy:

o Heart rate (resting) increases by about 10 — 15 bpm.®

o Apex beat shifts to the 4" intercoastal space, 2.5 cm outside the mid clavicular line (as heart is pushed upwards,
outward, with slight rotation to left).@

o Slightly enlarged cardiac silhouette.? (marked enlarged cardiac silhoute is not normal in pregnancy)

o Exaggerated splitting of the first heart sound (both components loud).®

e Second heart sound : Normal®

e Third heart sound : Loud and easily auscultated.?

e  Murmurs : Grade Il systolic ejection murmur is audible in aortic or pulmonary area at about 10-12 weeks due
to expanded intravenous volume. It diappears in the begining of post partum period.

— Continuous hissing murmur® audible over tricuspid area in left 2" and 3" intercoastal spaces known
as Mammary murmur.

« ECHO Shows increased left atrial and ventricular diameters.?@
e ECG — Shows left axis deviation.®
e Chest X-ray Straightening of left heart border.

Note : None of the arrythmias are normal during pregnancy, rather their presence indicates heart disease during pregnancy.
7. Ans. is di.e. Increased peripheral vascular resistance Ref: Dutta Obs. 7/e, p 51-53
As discussed in detail:
» Blood volume increases during pregnancy
o Cardiac output = Stroke volume x Heart rate
All these three parameters increase during pregnancy

* Inpregnancy since the main hormone is progesterone, which has a smooth muscle relaxant effect so peripheral vascular
resistance decreases during pregnancy (and not increases).

8. Ans. is ci.e.Increase in blood viscosity Ref. Dutta Obs. 7/e, p 52, 263; Williams Obs. 23/e, p 115

In normal pregnancy — Since plasma volume increases more in comparison to Red cell volume so viscosity of blood
decreases (not increases) i.e. option “c” is incorrect.?

» Since total hemoglobin mass increases during pregnancy. Therefore, oxygen carrying capacity of blood also increases
(William 23/e, p 115). Therefore, option “d” is correct. BEWARE - In pregnancy hemoglobin mass increases(to the
extent of 18-20%) but hemoglobin concentration decreases due to hemodilution.

* Now let’s have a look at Iron metabolism in pregnancy.
- During pregnancy there is marked demand of extra iron especially in the second half.
- Even an adequate diet cannot provide the extra demand of iron.

Thus pregnancy is always a state of physiological iron deficiency.

Changes in Iron Metabolism during Pregnancy:

Marker Change

+ Serum iron concentration Decreases
» Serum ferritin (reflecting Iron stores) Decreases
» Serum total iron binding capacity Increases
» Percentage saturation (Serum ferritin/TIBC) Decreases
» Serum transferrin Increases
Remember

The two Ts i.e. Transferrin and TIBC increase during pregnancy, rest all parameters of iron metabolism decrease
during pregnancy.
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9.

10.

1.

Ans. is a, b, d and e i.e. Globulin; Fibrinogen; Leukocytes; and Transferrin Ref. Dutta Obs. 7/e, p 52, 55, 263
Increase during pregnancy Decrease during pregnancy
» Hemoglobin® mass » Hemoglobin concentration
+ Total plasma protein® » Factor Xl and XIII
e Globulin® » All parameters of iron metabolism except TIBC and
transferrin

* Leucocytes (neutrophilic leucocytosis)

+ Fibrinogen® + Serum Urea® As their
» Factors II, VII, VIII, IX, X e Serum uric acid°> clearence
* Insulin® e Serum creatinine® increases

(normal in pregnancy is 0.7-0.9 mg/dL
* Lipids, lipoproteins (LDL and HDL) and apolipoproteins ¢ Serum blood urea nitrogen®
+ SerumNa/K /Ca/Mg/l,
e Serum Transferrin®and TIBC. * Albumin
+ C-reactive protein® * Platelets
 Placenta phosphatase®
+ Total alkaline phosphatase®

Ans. is a, c and d i.e. Fibrinogen levels are increased, Sr. potassium is decreased and Sodium retention
Ref. Dutta Obs. 7/e, p 52, 55, 57; William Obs. 23/e, p 114, 116, 117; Fernando Arias 3/e, p 490
» Pregnancy is a hyper coagulable state all clotting factors are increased so serum fibrinogen levels are raised by 50%
from 200 - 400 mg% in non pregnant to 300 - 600 mg% in pregnancy (i.e. option “a” is correct).
» Glomerular filtration rate is increased by 50% which means filtering capacity of the kidney is increased so their is a
decrease in maternal plasma levels of creatinine, blood urea nitrogen and uric acid (ruling out opfion “b”).
e In pregnancy there is active retention of Na*, K* and water due to increased estrogen, progesterone, aldosterone and
renin angiotensin activity (i.e. option “d” is correct).
And although there are increased total accumulation of sodium and potassium, their serum concentrations are decreased
slightly becasue of expanded plasma volume... —Wiilliams Obs 23/e, p 114
This fact is further strengthened by —Fernando Arias 3/e, p 490
“The average plasma sodium concentration during pregnancy is 136 mEq/L. This slight decrease in plasma sodium
concentration during pregnancy is a result of the increased amount of filtered sodium caused by the increased GFR.
In fact during pregnancy the amount of sodium presented to the tubules for reabsorption is approximately 30240
mEq/L per day, whereas the nonpregnant woman filters only about 26160 mEq/L per day.
Although the efficiency of tubular sodium reabsorption during pregnancy is remarkable, the serum sodium
equilibrates at slightly lower level than it does in nonpregnant status.”
So though sodium retention and potassium retention occur in pregnant states, the serum concentrations are ultimately
less than their non-pregnant status, i.e. opfion “c” and “d” both are correct.

Ans. is a and b i.e. Insulin levels increase; and Increased BMR Ref. Dutta Obs. 7/e, p 54, 62, 63
Hormones during pregnancy

Increased Decreased Unchanged
Growth hormone LH TSH

ACTH FSH ADH
Prolactin S. iodine

Thyroxine binding globulin DHEA-S

Total T3, T4

Aldosterone

Testosterone, androstenedione and cortisol
Basal metabolic rate
Insulin resistance
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12,

13.

14.

15.

Note:
e In pregnancy there is hyperinsulinemia (insulin resistance).
e In general plasma insulin level is increased, so as to ensure continuous supply of glucose to fetus.

To be specific : The overall effect of pregnancy is such that there is maternal fasting hypoglycemia (due to fetal consumption),
whereas postparandial hyperglycemia and hyperinsulinemia.

Ans. is a, c and e i.e. Human placental lactogen; Progesterone; and Estrogen Ref. Dutta Obs. 7/e, p 54

During pregnancy insulin levels are increased because of increased insulin secretion as well as increase in insulin
resistance due to a number of contra insulin factors.

These are : « Estrogen * Progesterone
* Human placental lactogen (HPL) » Cortisol
* Prolactin

Note:

e The main hormone responsible for insulin resistance is HPL
* Insulin resistance is maximum between 24-28 weeks of pregnancy.
Ans. is e i.e. Benign gestational Ref. Fernando Arias 3/e, p 475, Williams Obs, 23/e, p 1093
Gestational thrombocytopenia/Benign Gestational Thrombocytopenia
It is the most common cause of thrombocytopenia accounting for 80-90% of all cases of thrombocytopenia occuring during
pregnancy.
o Exact cause is not known (may be due to hemodilution and increased platelet consumption)
» Platelet count is rarely <70,000/mm?.
 Women are asymptomatic and their is no H/O bleeding.
o Condition is benign and has no risk to mother or infant.
o The only problem associated with it is - that anaesthesiologists are reluctant to give epidural or spinal anaesthesia if
platelet count is < 1 lakh/mm?3.
» Treatment with steroids and IgG or platelet transfusion before delivery is sometimes necessary.
Ans. is b i.e. Insulin Ref. Ghai 6/e, p 2, Dutta obs 7/e, p 42
Fetal growth is predominantly controlled by : 1. IGF-1
2. Insulin
3. Other growth factors
Growth hormone is required for postnatal growth of fetus :
Ans. is aand c i.e. HCG and HPL Ref. Dutta Obs. 7/e, p 58; Williams Obs. 23/e, p 62, 63
Placenta produces a number of hormones.

Hormones produced by syncytiotrophoblast Hormone produced by cytotrophoblast

Protein hormones: It produces hypothalamus like releasing factors:

« HCG « Corticotrophin releasing hormone (CRH)

* Human placental lactogen - HPL » Gonadotrophin releasing hormone (GnRH)

* Human chorionic thyrotropin (HCT) » Growth hormone releasing hormone (GHRH)

» Pregnancy specific B-1 glycoprotein (psfg) » Thyrotrophin releasing hormone (TRH)

» Pregnancy associated plasma protein A (PAPPA)  Others: Neuropeptide Y —Wiilliams Obs. 23/e, p 67
Growth factors:

* Inhibin

» Activin

Steroid hormones:

» Estrogen (estriol, precursors of which come from
fetus)

* Progesterone
Others:

» Relaxin (also secreted by corpus luteum and
decidua).
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The question says - hormones produced by placenta exclusively therefore we cannot include - estrogen which is produced
by placenta but not exclusively because the precursors for synthesis of estrogen are made available to the placenta by
the fetal adrenal cortex,without which it cannot synthesise estrogen:
The evidence is provided by anecephalic fetus where adrenal glands are absent or diminished in size therefore there is
limited availability of steroid precursors and so rate of formation of placental estrogen is severely limited.

—Wiilliams Obs. 23/e, p 70
As far as progesterone is concerned :
It is secreted by the corpus luteum until 6-7 weeks of gestation after which, placenta is the main source of production.

Extra Edge :

The form of estrogen produced mainly by placenta is estriol.

So the most common estrogen during pregnancy is estriol.

Placenta cannot synthesise estriol unless it gets precursors from the fetus, so estriol is the marker for Feto-maternalplacental
well-being.

16. Ans. is ai.e. Trophoblast cells
17. Ans.is ai.e. It is secreted by cytotrophoblast
18. Ans.is a, and d i.e. a subunit identical to LH, FSH and TSH; and Max level seen at 60-70 days of gestation
Ref. Dutta Obs. 7/e, p 58, 59

hCG

* hCGis a glycoprotein?

- Itis synthesized by syncytiotrophoblast of the placenta.®

* hCG has 2 subunits :

— o - biologically similar in LH, FSH and TSH. (i.e nonspecific)
— B subunit - unique to hCG. (i.e specific)

+ Structurally itis similarto - FSHQ, LH, TSH but functionally it is similar to LH (i.e luteotropic), i.e. helps in maintaining
corpus luteum. So, the main hormone which maintains activity of corpus luteum during pregnancy is hCG and in
non pregnant state is LH.®

¢ The half life of hCG is 36 hours.

* In early pregnancy the doubling time of hCG is 1.4-2 days.?

» It can be detected in maternal serum as early as 8 days following fertilisation/day 22 of menstrual cycle/5
days before missed period by immuno assay.?

* The level is 100 IU/L or mIU/mL around the time of the expected menses.?

* The levels progressively rise and reach maximum levels by about 8-10 weeks/70 days/1st trimester.? It then falls
until about 16 weeks and remains at low level up to term.

* hCG disappears from circulation by 2 weeks following delivery.

Action:

» Sustains the corpus luteum and thereby maintains the hormonal support to the pregnancy in early weeks.

» Stimulates the Leydig cells of the male fetus to produce testosterone and thereby induces development of the
male external genitalia.

* Immunosuppressive action which helps in the maintenance of pregnancy. )

Note: In Q 19, | have not included option ‘c’ as correct answer, i.e. detected in serum and urine 8-9 days after ovulation
because it is detected in serum 8-9 days after ovulation but not in urine.

Extra Edge:

Clinical implication of the measurement of hCG

Increased hCG values Decreased hCG values

* Pregnancy » Thereatened/spontaneous abortion
» Successful therapeutic insemination and in vitro fertilization + Ectopic pregnancy
» Hydatiform mole » Trisomy 18

e Choriocarcinoma
Contd...
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21.

Contd...

Increased hCG values Decreased hCG values

» Multifetal pregnancy

» Erythroblastotic fetus

* Down syndrome

» Ovarian, testicular teratoma , certain neoplasm of lung stomach and
pancreas

Ans. is ai.e. radio immunoassay Ref. Internet search

Before answering this questions, let us first understand what is bioassay, immunoassay and Radioimmunoassay

» Bioassay —ABioassay is a test that uses animals or live tissues to look for a response to the hormone that is injected.

e Immunoassay —An Immunoassay is a test that uses antibodies detected against the hormone to “capture” the hormone.
The test uses materials or substances that are related to or are a part of the immune system. To perform an immunoassay,
cells are introduced from the immune system which may or may not have an antibody and cell clumping is observed.

o Radioimmunoassay — An radioimmunoassay uses a radioisotope as the label to detect and measure the amount of
hormone present in the sample.

Bioassay for detecting hCG was developed in 1930’s. wherein samples were injected in rabbits, frogs etc and ovulation

was observed. These tests were expensive, slow and insensitive for hCG as they couldnot differentiate between LH and

hCG.

Bioassay for hCG is an outdated test these days.

ELISA - It consists ofimmunosorbent assay of monocional antibodies to detect B-hCG. It forms the bases of home pregnancy

tests. This is more sensitive and specific and can detect hCG in serum upto 1-2 mlU/ml. Radioimmunoassay and Radio

receptor assay are more sensitive than ELISA and detect hCG Gupto .002 mLU/ml in serum (RIA) or .05 mLU/mI (IRMA)

But between the two, Radioimmunoassay is more specific as it doesnot cross react with luteinizing hormone and is the

best test for detecting B-hCG

“Radioreceptor assays are more sensitive, but not much used as there is cross reactivity with LH.” Textbook of Obs, Sheila

Balakrishnan 1/e, p 110

Ans. is b i.e. Te number of lactobacilli Ref. Williams Obs. 23/e, p 111

Changes in vagina during pregnancy:
* Increased vascularity and hyperemia (causes — violet colour characteristic of Chadwick sign).
o Vaginal pH: decreases i.e. becomes acidic and varies from 3.5 to 6.
e Increase in number of lactobacillus acidophilus® (which act on glycogen and cause increased production of lactic
acid therefore, pH becomes more acidic).
* As pH of vagina becomes acidic — it inhibits the growth of pathogenic bacteria.
Histopathology:
« Early in pregnancy, the vaginal epithelial cells are similar to those seen in the luteal phase.
e As pregnancy advances:

— Small intermediate cells known as Navicular cells are seen in abundance in small clusters.

— Vesicular nuclei without cytoplasm or so called Naked nuclei, are also seen along with abundant
Lactobacillus.

Ans. is d i.e. Oxytocin is used for inducing abortion in Ist trimester Ref. Dutta Obs. 7/e, p 177; Ganong 20/e, p 238

Lets see each option one by one

o Oxytocin causes contraction of smooth muscles of uterus. The sensitivity of uterine musculature to oxytocin is enhanced
by estrogen and inhibited by progesterone. The sensitivity of uterus to oxytocin becomes very much increased in late
pregnancy. Oxytocin levels reach maximum at the time of birth (i.e. opfion “a” is correct).

e In lactating women genital stimulation enhances oxytocin release (opfion “c” is correct).

o Prostaglandins are used in I*t and 1" trimester for induction of abortion.

| can not understand what the examiner wants to say by “/// frimester abortion” as beyond 28 weeks fetus is viable therefore,

term abortion is never used. It may be a printing mistake.

As far as option “d” is concerned — It is absolutely incorrect as oxytocin is never used for I trimester abortions.

Friends don’t get upset, if you don’t remember “methods used of inducing abortion” right now, as we have dealt with it in

detail in chapter “Abortion & MTP”.
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Ans. is b i.e. Progesterone Ref. Dutta Obs. 7/e, p 179, 180

Arias stella reaction

« Avrias stella reaction is characterized by adenomatous change of the endometrial glands.

o Cells loose their polarity, have hyperchromatic nucleus, vacuolated cytoplasm and occasional mitosis.

e The reaction is seen in ectopic pregnancy (in 10 — 15% cases) and indicates blightening of conceptus be it intrauterine
or extrauterine. (therfore it is not specific for ectopic pregnancy)

e It occurs under the influence of progesterone.?

Decidual reaction : Ref. Williams Obs. 23/e, p 44, 45

» Decidua is the specialised highly modified endometrium of pregnancy.

» Decidual reaction/decidualisation is the conversion of secretory endometrium into decidua and is dependant on estrogen
and progesterone.

o Decidual reaction is completed only with blastocyst implantation.

So, hormone which is common to both Arias stella reaction and decidual reaction is progesterone which is our answer of

choice.

Ans. is a, b, c and e i.e. Hyperplasia of parathyroid, Hyperplasia of thyroid, Increased pigmentation and Increased

Insulin Ref: Duttaobs 7/e, p 62 for a, b, d; p 50 for ¢ and 63 for a Williams, Obs 23/e, p 128 for a,

127 for b, 111 for ¢ and 113 for e

e In pregnancy- there is hyperplasia of the Thyroid, Parathyroid, Pituitary and Adrenal Cortex

« Although the size of thyroid gland increases, patient remains euthyroid.

o Basal metabolic rate increases (i.e.option ‘d’ is incorrect)

e There is hyperinsulinemia during pregnancy (due to insulin resistance) so as to ensure continuous supply of glucose
to fetus.

Skin changes during pregnancy

During pregnancy, skin undergoes varying degrees of pigmentation, which varies among individuals. The dark line running

centrally below the umbilicus is called the lineanigra.

Chloasma: It is hyperpigmentation of the skin around the cheeks, forehead and eyes. The pigmentation is thought to be

due to increased levels of endorphins and melanocyte stimulating hormone and disappears spontaneously after delivery.

Ans. is ai.e. 5-7 kg Ref. Williams 24/e, p 117

Recommended Ranges of Total Gain for Pregnant Women by Prepregnancy Body Mass Index (BMI) for Singleton

gestation.

Recommended Total

Weight — for — Height Weight Gain Weight gain/week
Category BMI kg Ib In Ib/week
Underweight <18.5 125-18 28-40 1(1-1.3)

Normal 18.5-24.9 11.5-14 25-35 1(0.8-1)
Overweight 25-29.9 7-11.5 15-25 0.6 (0.5-0.7)
Obese >30 7 11-20 0.5 (0.4-0.6)

Note : 1 1b = 0.454 kg.

Ans. is b i.e. IVC compression Ref. Dutta Obs 7/e
SUPINE HYPOTENSION SYNDROME (POSTURAL HYPOTENSION): During late pregnancy, the gravid uterus produces
a compression effect on the inferior vena cava when the patient is in supine position. In 90% cases this, however, results
in opening up of the collateral circulation by means of paravertebral and azygos veins. In some cases (10%), when the
collateral circulation fails to open up, the venous return of the heart may be seriously curtailed. This results in production
of hypotension, tachycardia and syncope called as supine hypotensive syndrome. The normal blood pressure is quickly
restored by turning the patient to lateral position. That is why pregnant females are advised to lie in lateral positions best
being left lateral.

Ans. is d i.e Factor 11 Ref: Dutta Obs 7/e, p 52
Pregnancy is a hypercoaguable state, all clotting factors increase in pregnancy except factor 11 and 13. Another frequently
asked question is what happens to fibrinogen levels during pregnancy-since fibrinogen is clotting factor number 1 therefore
it also increase in pregnancy.
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Ans. is c i.e 36 weeks
Anticoagulants in Pregnancy
2 main anticoagulants are:

Warfarin Heparin

Advantage It is highly effective anticoagulant Cannot cross placenta and so does not lead to fetal
defects
Disadvantage Can cross placenta and Lead to-short It is not as effective as warfarin and pregnancy is a
stature, Stippled epiphysis, Nasal hypercoaguble state.
hypoplasia, Saddle nose and frontal Bossing During pregnancy unfractionated heparin is used.
if used in 1%t Trimester. LMWH can be used during pregnancy but should not

be used in pregnant patients with valves replaced.

Keeping these things in mind, during pregnancy anticoagulants are used.

Period of gestation Anticoagulant used

Uptil 12 weeks Unfractionated heparin
12-36 weeks Warfarin
36 weeks onwards and uptil 6 hours before delivery IV heparin (since if warfarin is continued, there can be

PPH after delivery)
From 6 hours after vaginal delivery and 24 hours after cesarean Restart heparin
3 day after delivery once INR is adjusted between 2-3 Start warfarin and stop heparin

Ans. is (c) i.e Pregnancy specific beta 1 glycoprotein Internet search
Schwangershaft Protein:

e ltis the other name for pregnancy specific B1 glycoprotein.

o Produced by trophoblast.

e Can be detected 18 days after ovulation.

e |ts concentration rises steadily and reaches 200 mg/ml at term.

e Role-measure of placental function for fertility control.

Ans. is d i.e Increased activity of ureters

As discussed previously, during pregnancy — Glomerular filtration rate and renal blood flow increases i.e. option a and
b are correct. Amongst option ¢ and d; option d i.e. increased activity of ureters cannot be correct as the main hormone
during pregnancy is progesterone which leads to relaxation of the smooth muscles of ureter. Therefore activity of ureters
decreases and leads to urinary stasis.

Anatomical changes in renal system during pregnancy.

— Both kidneys enlarge in pregnancy 1 cm.

— Hydroureter and hydronephrosis occurs due to relaxant effect progesterone (These changes are M/c on right side).
— Congestion of bladder leading to decreased bladder capacity.

— To compensate bladder pressure increases and intraurethral pressure increases.

Ans. is b i.e. Blood flow through skin decreases Ref. Dutta Obs 7/e, p 54
REGIONAL DISTRIBUTION OF BLOOD FLOW DURING PREGNANCY: Uterine blood flow is increased from 50 ml/min in non-
pregnant state to about 750 ml near term. The increase is due to the combined effect of uteroplacental and fetoplacental vasodilatation.
Pulmonary blood flow (normal 6000 ml/min) is increased by 2500 mi/min (i.e. 40% increase). Renal blood flow (normal
800 ml) increases by 400 mi/min (i.e. 50% increase) at 16th week and remains at this level till term. The blood flow through
the skin and mucous membranes reaches a maximum of 500 mL/min by 36th week. Heat sensation, sweating or stuffy
nose complained by the pregnant women can be explained by the increased blood flow.

Ans. is b i.e. Highest during pregnancy and fall during lactation Ref. Williams Obs. 23/e, p 126, 127
“Maternal plasma levels of prolactin increase markedly during the course of normal pregnancy, serum concentration levels
are usually 10-fold greater at term (about 150 ng/ml) compared with normal non pregnant women. Paradoxically, after
delivery, the plasma prolactin concentration decreases even in women who are breast feeding. During early lactation, there
are pulsatile bursts of prolation secretion in response to sucking.” —Williams Obs. 23/e, p 126, 127
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Also know:

o Hormone responsible for lactation - Prolactin.

e Prolactin is synthesized by decidua.®

e Prolactin suppresses GnRH, LH and FSH, causing lactational amenorrhea

Ans. is d i.e. Endocrine regulation Ref. Dutta Obs. 7/e, p 60; Williams Obs. 23/e, p 64, 65

Human Placental Lactogen

e ltis also called human chorionic somatotropin.

e ltis a polypeptide

o ltis secreted by the syncytiotrophoblast.?

e Itis similar to pituitary growth hormone and prolactin.

o It is first detected at 3rd week after fertilisation or 5th week gestation age (both mean the same thing) and rises
progressively until 36 weeks.?@

Role of HPL

» HPL is mainly responsible for diabetogenic state in pregnancy. It antagonises the action of insulin.

It leads to maternal lipolysis = T level of circulating Free Fatty Acid = provides a source of energy for maternal
metabolism and fetal nutrition.

o [tis a potent angiogenic hormone therefore, may play important in fetal vasculature formation.

» Levels of HPL are more in big babies and multiple pregnancies, making them all prone to develop gestational diabetes.

e As such HPL mainly plays role in maternal endocrinal changes during pregnancy but due to those changes like T in
free fatty acids and aminoacids, it can indirectly lead to fetal growth.

» Because hPL is secreted primarily into maternal circulation with only small amounts in cord blood, it appears that its
role in pregnancy, if any is mediated through actions in maternal rather than in fetal tissues (williams Obs 23/e p 65).

Ans. is ci.e. Prolactin Ref. Dutta Obs. 7/e, p 58

hCG (Human chorionic gonadotropic hormone) has alpha and beta subunits. Its alpha subunit is similar to that of
LH (leutinizing hormone), FSH (Follicular stimulating hormone) and TSH (Thyroid stimulating hormone) whereas
beta subunits is specific. We have also studied that insulin hormone has alpha and beta subunits.

Remember
Hormones with alpha and beta subunits:
«  hCG@ * LHe
« FSH@ e TSH@
e Insulin®
Ans. is ai.e. Pregnancy Ref. Dutta Gynae. 4/e, p 105

This question has been explained in detail in ‘Self Assessment and Review in Gynaecology’ by the same author. In brief :
Vaginal epithelium is stratified squamous epithelium and has the following layers :

Layer Cells seen Characteristic

Basal and Small, round and basophilic cells This layer is dominant when there is lack of any hormonal

parabasal activity as in childhood® uptil puberty®, postpartum?®
and after menopause®.

Intermediate Transparent and basophilic cells This layer is dominant under the influence of Progesterone®,

cells Androgen, Corticosteroid or, if patient is on OCP’s. It is the

predominant layer at birth®; during pregnancy or can be
seen also at menopause.

Superficial cells Large cells with pyknotic nucleus, This layeris dominant under the influence of oestrogen?®
Acidophilic on staining® and is predominant layer in reproductive period and
during preovulatory phase
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35.

36.

37.

38.

39.

Ans. is a i.e. 12th week Ref. Dutta Obs 7/e, p 43
Pituitary gland ACTH-7 weeks
LH, and GG-13 weeks
All rest ant. pit gland harmones = 17 weeks
Post pituitary harmones = 12 weeks
Thyroid gland Thyroid harmones = 12 weeks
Pancreas lodine concentration = 12 weeks
Insulin = 12 weeks
Glucopon = 8 weeks
Ans. is b i.e. Spotting on the expected date of period in early months of pregnancy Ref. Dutta Obs 7/e, p 64
All pregnant females have amenorrhea. In a few pregnant females however, cyclic bleeding may occur upto

12 weeks of pregnancy, i.e. until the decidual space is obliterated by the fusion of decidua vera with decidua capsularis.
Such bleeding is usually scanty, lasting for a shorter duration than her usual cycle and roughly corresponds with the date
of the expected period. This is termed as placental sign or Hartman sign.

Ans is c i.e. Both of the above Ref. Williams Obs 24/e, p 49
Relaxin is secreted by corpus luteum, decidua and placenta.
Ans is ci.e. 105° Ref. Dutta Obs 8/e, p 63

Anatomic changes in respiratory system:

1. Elevation of diaphragm by 4 cm

2. Transverse diameter of chest increases by 2 cm
3. Subcostal angle increases from 68-103°

4. Chest circumference increases by 5-7 cm
Ansisbi.e., 31-50 Ib

BMI = 26 = overweight female

BMI Category
<19 Underweight
19.1-24.9 Normal
25-29.9 Overweight
>30 Obese

Recommended wt gain in twin pregnancy
Normal BMI = 37-54 Ib

Overweight = 31-50 Ib

Obese = 25-42 Ib

11b =0.454 kg
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Antenatal Care

QUESTIONS

Signs positive in early pregnancy are: [PGI Dec 00]
a. Hegar’s sign b. Palmer’s sign

c. Goodell’s sign d. Osiander’s sign
Hegar’s sign of pregnancy is: [PGI June 97]
a. Uterine contraction

b. Bluish discoloration of vagina

c. Softening of isthmus

d. Quickening

Changes that are found in 2nd trimester of pregnancy:
[PGI Dec 03]

a. Braxton-Hicks contraction

b. Show

c. Lightening

d. Quickening

e. Broad ligament pain

Pregnancy is confirmed by: [PGI 04]

Morning sickness

Amenorrhea

Fetal heart activity

Fetal movement by examiner

Fetal sac in USG

Best parameter for estimation of fetal age by
ultrasound in 3rd trimester is: [AIIMS Nov 00]
a. Femur length

b. BPD

c. Abdominal circumference

d. Intraoccular distance

® 20T W

Transvaginal USG can detect fetal cardiac activity

in: [PGI June 03]
a. 6 weeks b. 7 weeks

c. 8 weeks d. 10 weeks

e. 11 weeks

10.

1.

12.

Cardiac activity of fetus by transabdominal USG is
seen earliest at what gestational age?
[PGI Dec 00]
b. 6th week
d. 9th week
Earliest detection of pregnancy by ultrasound is by:
[PGI June 00]

a. 5th week
c. 8th week

a. Gestation sac
b. Fetal node
c. FSH
d. Fetal skeleton
In transvaginal ultrasound, earliest detection of
gestation sac is by: [PGI June 00]
a. 21 days after ovulation
b. 21 days after implantation
c. 28 days post ovulation
d. 14 days after ovulation
An expectant mother feels quickening at:
[PGI Dec 09]

a. 12-18 weeks b. 16-20 weeks
c. 26 weeks d. 24-28 weeks
e. 28-32 weeks
Periconceptional use of the following agent leads to
reduced incidence of neural tube defects:

[AIIMS May 03, UP 08]
a. Folic acid b. Iron
c. Calcium d. Vitamin A

Folic acid supplementation reduces the risk of:
[PGI June 03]

Neural tube defect

Toxaemia of pregnancy

Down’s syndrome

Placenta previa

oo oo
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13.

14.

15.

16.

17.

18.

19.

20.

Use of folic acid to prevent congenital malformation
should be best initiated: [AIIMS Nov 03]
a. During 1st trimester of pregnancy

b. During 2nd trimester of pregnancy

c. During 3rd trimester of pregnancy

d. Before conception

Kegels exercise should begin: [AIPG 2012]

Version 1:

a. immediately after delivery
b. 24 hours after delivery

c. 3 weeks after delivery

d. 6 weeks after delivery

Version 2:
a. Immediately after delivery
b. 3 weeks after delivery
c. Only after LSCS
d. During third trimester of pregnancy
The following are related to uterine souffle except:
[New Pattern Question]
a. ltis a soft blowing systolic murmur heard on the sides
of pregnant uterus
b. The sound is synchronous with the maternal pulse
c. ltisdue toincreased blood flow through the placental
site
d. It can be heard even in a big fibroid
The following are related to fetal souffle except:
[New Pattern Question]
a. ltis soft blowing murmur synchronous with the fetal
heart sounds
b. Itis due to rush of blood through the intervillous space
c. ltis heard in about 15% cases
d. When present is diagnostic of pregnancy
Ideal number of antenatal visits:
[New Pattern Question]

a. 12-14 b. 6-8

c. 7-9 d. 10-11

Daily caloric needs in pregnancy is about........ kilo
cal: [New Pattern Question]
a. 1000 b. 1500

c. 2500 d. 3500

Which is not a feature of pseudocyesis?
[New Pattern Question]
Amenorrhoea
Abdominal distension
Fetal heart sounds are audible
None of the above

oo oo

Increased demand of following occurs in pregnancy
except: [New Pattern Question]
a. Folic acid

b. Iron

c. VitaminB,,

d. Zinc

21.

22,

23.

24.

25.

26.

27.

28.

An 18-year-old woman complains of lower abdominal
pain and vaginal spotting for several days. She
denies sexually transmitted disease although she is
sexually active with her boyfriend; they use condoms
for protection. Her last menstrual period was 6 weeks
ago. Her blood pressure is 124/80 mm Hg, pulse is 90/
min, and temperature is 37.2°C (99.0°F). Abdominal
examination demonstrates vague left lower quadrant
tenderness without rebound or guarding. Pelvic
examination shows a normal vagina and cervix
without cervical motion tenderness. No adnexal
masses are appreciated. Results of a complete blood
cell count and metabolic panel are within normal
limits. Which of the following is the next best step
in mgt? [New Pattern Question]
a. Transvaginal USG
b. Follow up after 3 months
c. Quantitative b hCG measurement
d. Rapid urine b hCG measurement
e. Methotrexate injection.
What is approx fetal weight, if height of uterus is above
pubic symphysis is 35 cm and station of head —2?
[New Pattern Question]
a. 2.5kg b. 3 kg
c. 3.5kg d. 4kg
Appropriate treatment of women having oedema in
pregnancy includes: [New Pattern Question]
a. Salt restriction b. Fluid restriction
c. Diuretics d. Bed rest
Teenage pregnancy is associated with all except:
[New Pattern Question]
Caesarean section is more common
Eclampsia more common
Postdated pregnancy
T maternal mortality rate
Term delivery implies that the gestational age of
the foetus calculated from the time of onset of last
menstrual period is: [New Pattern Question]
a. 40 weeks b. 42 weeks
c. 38 weeks d. 260 days
Use of one of the following vaccinations is absolutely
contraindicated in pregnancy:
[New Pattern Question]
b. Cholera
d. Yellow fever

aooo

a. Hepatitis-B
c. Rabies
Chadwick sign is seen in:
[New Pattern Question]

a. Cervix b. Vagina
c. Uterus d. Ovary
Theca lutein cyst is not seen in:

[New Pattern Question]
Twin pregnancy
Molar pregnancy
Chronic renal failure during pregnancy
Hypothyroidism during pregnancy

a0 oo
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Ans. is a, b, c and d i.e. Hegar’s sign; Palmer’s sign; Goodell’s sign; and Osiander’s sign
Ref. Dutta Obs. 7/e, p 65, 66
Definative signs for diagnosis of early pregnancy / first trimester are:

Sign Feature Seen in
Jacquemier’s/ Dusky hue of the vestibule and anterior vaginal wall 8th week of pregnancy
Chadwick’s sign due to local vascular congestion
Osiander’s sign Increased pulsation felt through the lateral fornices 8th week of pregnancy
Goodell’s sign Softening of cervix (cervix feels like lip of mouth 6th week of pregnancy
whereas in non pregnant state it feels like tip of
nose)
Hegar’s sign On Bimanual examination with 2 fingers in anterior 6-10 weeks of pregnancy

fornix and fingers of other hand behind the uterus,
the abdominal and vaginal fingers seem to appose
below the body of uterus. It occurs because of
softening of isthmus®
Palmer’s sign Regular and rhythmic uterine contraction which can 6-8 weeks of pregnancy
be felt on bimanual examination

Y

Also know:

* In the first trimester uterus enlarges to the size of hens egg at 6th week, cricket ball size at 8th week and size
of fetal head by 12th week. It remains an intrapelvic organ.

¢ Other signs seen in early pregnancy:
— Hartman sign—-bleeding present at the time of implantation in few females.

Ans. is c i.e. Softening of isthmus Ref. Dutta Obs. 7/e, p 65

e Hegar’s sign is present in 2/3rd cases and is demonstrated between 6 - 10 weeks.

e The sign is based on the fact that - upper part of the body is enlarged by the growing fetus whereas lower part of the
body of the uterus, i.e. isthmus is empty and soft and cervix is comparatively firm. Because of these variations in
consistency- on bimanual examination, the abdominal and vaginal fingers seem to appose below body of the uterus.

Ans. is a and d i.e. Braxton hicks contraction; and Quickening Ref. Dutta Obs. 7/e, p 68, 69

Second trimester of pregnancy (13-28 weeks) can be diagnosed by:

Symptoms:

» Quickening: Perception of active fetal movements felt by 18 weeks of pregnancy in primipara and 2 weeks earlier in
multiparae.

e Progressive enlargement: Of the lower abdomen by the growing uterus.

Signs:
Sign Feature Seen at
Chloasma Pigmentation over forehead and cheeks
Breast changes Appearance of secondary areola

Secretion of colostrum 12 weeks of pregnancy
Thickening of colostrum
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Uterine changes

— Size Increases with increasing gestational
age and uterus feels soft and elastic.
Uterus becomes an abdominal organ

— Braxton hick contractions Irregular?, infrequent® spasmodic and Begin in early pregnancy and
painless contractions without any effect continue till term
on dilatation of the cervix.( Intrauterine
pressure is <8 mm of Hg)

Palpation of fetal parts & active fetal They are positive signs of pregnanc Elicited by 20 weeks®
movement
Ballottement of uterus Ballottement of uterus on bimanual Elicited between 16-20° weeks of

examination gives the impression of a pregnancy

floating object inside the uterus. It may

also be seen in case of uterine fibroid,

ascites or ovarian cyst

Auscultation of fetal heart sound Most conclusive sign of pregnancy? Heard by stethoscope between

18-20 weeks of pregnancy®
Fetal cardiac motion can be
detected by doppler by 10 weeks

Note: Lightening - is a sense of relief from the pressure symptoms due to engagement of the presenting part. It is felt at
38th week in primigravida, i.e. it is seen in 3rd trimester.

Show is a sign of labour.

4. Ans.isc, d and e i.e. Fetal heart activity; Fetal movement by examiner; and Fetal sac in USG

Ref. Dutta Obs. 7/e, p 72
PN

Positive or absolute signs of pregnancy:

+ Palpation of fetal parts and perception of fetal movements by examiner, at about 20 weeks.

 Auscultation of fetal heart sounds.

« USG evidence of embryo (at 6th week) and later® on of the fetus.

» Radiological demonstration of fetal skeleton at 16 weeks and onwards. J

Friends there is no need to mug up the presumtive/probable signs of pregnancy. Generally it is not asked in exams.
Also remember: These positive or absolute signs of pregnancy are never seen in pseudocyesis or phantom pregnancy.
5. Ans. is ai.e. Femur length Ref. Williams 24/e, p 198, 199
Best parameters for estimation of fetal age
* 1st trimester Crown Rump length (CRL)
¢ 2nd trimester Biparietal diameter (BPD)
* 3rd trimester Femur length

e Overall Crown rump length

Y

e BPD is measured in the trans thalamic view at the level of the thalami and cavum septum pellucidum.
From outer table of skull to inner table.

e Cephalic index = BPD divided by occipito frontal diameter (OFD)

» It head shape is flattened (dolichocephaly) or rounded (brachycephaly), then HC is more reliable than BPD. As BPD
is affected by shape of head but not HC.

PN

Also know: USG in Pregnancy

» Best time to assess gestational age by USG is 9-12 weeks (by crown rump length).@
« Best indicator of fetal growth — Abdominal circumference.?

* So the best USG parameter to detect IUGR is Abdominal circumference.?

* The best USG parameter to detect macrosomia is abdominal circumference.?

Contd...
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Contd...

¢ AC is measured at the junction of Left and Right portal vein or liver and cystic duct®

* Mean sac diameter (CMSD) is used to determine gestational age before CRL can be measured

* MSD = Length + height + width/3

* Normal MSD (in mm) + 30 = Days of pregnancy

* CRL (in mm) + 42 = gestation in days.

» The embryo should increase its CRL by 1 mm per day.

» Fetal anomaly which can be earliest detected by USG- Anencephaly.

* Lemon and Banan sign are seen in spina bifida on USG,

» The two best ultrasonographic markers of Down syndrome in first trimester:
a. Absent or hypoplastic nasal bone
b. Increased nuchal translucency

» The diameter which in mm when measured between 14 and 24 weeks corresponds to the gestational age in
weeks — Inter cerebellar diameter.?

« Ifasingle ultrasound examination is planned for the purpose of evaluating fetal anatomy, ACOG (2011) recommends

it to be performed at 18—20 weeks. -
Ans. is ai.e. 6 weeks Ref. Dutta Obs. 7/e, p 646; USG in Obs. & Gynae. by Callen 4/e, p 120; William’s 24/e, p 382
Ans. is c i.e. 8th week Ref. USG in Obs. & Gynae. by Callen 4/e, p 120
Ans. is a i.e. Gestational sac Ref. USG in Obs. & Gynae. by Callen 4/e, p 114
USG in early pregnancy
o,
T The first definitive sonographic finding to suggest pregnancy is visualization of the gestational sac. J
The first sign of intrauterine pregnancy is presence of yolk sac within the gestational sac.

Fatal structure Detected by TVS Detected by TAS

Gestational sac 4 and half weeks 5 weeks 5 days

Yolk sac 5 weeks 7 weeks

Cardiac activity 6 weeks 7-8 weeks

So from above table it is clear — cardiac activity can be detected by TV S — at 5-6 weeks.

Also know: Critical titre of hcg at which gestational sac can be visualized within uterus-

TVS = 1000 micro Ul ml

TAS = 6500 micro Ul ml

» True gestational sac is eccentric in position and double decidual or intradecidual sign is positive.®

* Pseudo gestational sac is seen in ectopic pregnancy. It is irregular in outline, usually centrally located and has
no double decidual sac sign and uterus remains empty. D

Ans. is d i.e. 14 days after ovulation Ref. USG in Obs. & Gynae. by Callen 4/e, p 114

“The first definitive sonographic finding to suggest early pregnancy is visualization of the gestational sac.
Using transvaginal transducers with frequency of 5 MHz, the size threshold for sac detection is 2 - 3 mm,
corresponding to 4 weeks + 1 day gestational age to 4 weeks + 3 days gestational age.”

Ref. USG in Obs. & Gynae. by Callen 4/e, p 114
To understand how many days after ovulation, you should first understand that gestational age is calculated from 1st day
of last menstrual period.

28 day 4 Weeks
|Last menstrual period| | 14 thday | (4 weeks) 1 day-3 day

I |
| |

A4 A4
|Ovulation and fertilisation| | Missed period | |Gestational sac|

As is evident from above diagram gestational sac is visualised approximately 15-17 days after ovulation (or within 1-3
days of missed period) but since it is not given in options so the nearest possible answer is 14 days after ovulation.
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10.

1.
12,
13.

14.

15.

Ans. is b i.e. 16-20 weeks Ref. Dutta Obs 7/e, p 68-72: Reddy 27/e, p 434

“Quickening (feeling of life) denotes the perception of active fetal movements by the women. It is usually felt about
the 18" week?®, 2 weeks earlier in multiparae. Its appearance is a useful guide to calculate the expected date of

delivery with reasonable accuracy” Ref. Dutta Obs, 7/e, p 68
“Quickening is felt between 16" to 20" week?” —Reddy 27/e, p 343

Palpation of fetal part 20 weeks

Active fetal movement felt by placing a hand on abdomen 20 weeks

External ballotment 20 weeks

Internal ballotment 16-28 weeks

FHS audible by Stethoscope 18-20 weeks

Fetal movement can be detected by Doppler 10 weeks

Lightening 38 weeks
Ans. is a i.e. Folic acid Ref. Dutta Obs. 7/e, p 409; COGDT 10/e, p 197
Ans. is a i.e. Neural tube defect Ref. Dutta Obs. 7/e, p 409; COGDT 10/e, p 197
Ans. is d i.e. Before conception Ref. Dutta Obs. 7/e, p 409; COGDT 10/e, p 197

“Folic acid has been shown to effectively reduce the risk of neural tube defects (NTD’s). A daily 4 mg dose is
recommended for patients who have had a previous pregnancy affected by neural tube defects. It should be
started atleast 1 month (ideally 3 months) prior to pregnancy and continued through the first 6-12 weeks of
pregnancy.” Ref. COGDT 10/e, p 197
Remember: Folic acid is used to reduce the risk of neural tube defect.
More than half of NTDs could be prevented with daily intake of 400 ug of folic acid throughout the periconceptional
period.
Thus dose of folic acid which is given to all pregnant females = 0.4 mg, i.e. 400 mcg (also called as prophylactic dose).
A woman with a prior pregnancy complicated by a neural tube defect can reduce the 23% recurrence risk by more than
70% if she takes 4 mg of folic acid for the month before conception and for the first trimester of pregnancy. This called
a therapeutic dose of folic acid.
Therapeutic dose of folic acid (to be given in females with previous history of baby with NTD)—4 mg.
Duration: It should be started 1 month before conception and continued till first 6-12 weeks of pregnancy.
Dose of folic acid given to pregnant women with megaloblastic anemia = 1 mg day.
Ans. Version 1 is b i.e 24 hours after delivery
The answer Version 2 is d i.e during third trimester of pregnancy Ref. Jeffcoates 7/e, p 286

Kiegels exercise are pelvic floor exercises which consists of contracting and relaxing the muscles that form part of the
pelvic floor.

The aim of Kegel exercises is to improve muscle tone by strengthening the pubococcygeus muscles of the pelvic floor.
Kegel exercises are good for treating vaginal prolapse, preventing uterine prolapse and to aid with child birth in females
and for treating prostate pain and swelling resulting from benign prostatic hyperplasia (BPH) and prostatitis in males.These
exercises reduce premature ejacu latory occurrences in men as well as increase the size and intensity of erections.

Kegel exercises may be beneficial in treating urinary incontinence in both men and women (The treatment effect might be
greater in middle aged women in their 40s and 50s with stress urinary incontinence alone...”.)

Kegels exercises - Time for initiating kegels exercise:

e Pregnancy-1st trimester

o After vaginal delivery-after 24 hours

» After cesarean section-after 24 hours.

Thus in version 1 answer to the question is 24 hours after delivery and in version 2 answer since we donot have 1st trimester
in option it would be 3rd trimester of pregnancy.

Ans. is ci.e. It is due to increase in blood flow through the compressed umblical arteries. Ref. Dutta 7/e, p 69

Uterine souffle is a soft blowing and systolic murmur heard low down at the sides of the uterus, best on the left side. The
sound is synchronous with the maternal pulse and is due to increase in blood flow through the dilated uterine vessels. It
can be heard in big uterine fibroid.
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16.

17.

18.

19.

20.

Ans. is b i.e. It is due to rush of blood through the compressed umblical arteries Ref. Dutta 7/e, p 70

Funic or fetal souffle is due to rush of blood through the umbilical arteries. It is a soft, blowing murmur synchronous with
the fetal heart sounds.

Ans.is ai.e. 12-14 Ref. Dutta Obs. 7/e, p 99; SPM Park 19/e, p 417, 20/e, p 450

@

Ideally the schedule for antenatal visits should be:

* Monthly visits upto 28 weeks.

» Two weekly visit between 28 and 36 weeks.

» Weekly visit from 36 weeks onwards

This means a total of 12-15 visits. Ref. Dutta Obs 6/e, p 99

WHO recommends atleast 4 visits:

istat - 16 weeks

2ndat - 24-28 weeks

3rdat - 32 weeks

4th at — 36 weeks

As per Indian scenario - minimum 3 visits are essential;
1stat — 20 weeks (or as soon as pregnancy is known)
2nd — 32 weeks

3rd — 36 weeks

» The first visit that a woman makes to a health care facility is called the booking visit.
* Abooked case is one that has atleast 3 aantenatal visits with at least two in the last trimester.

J

Ans. is ci.e. 2500 kcal Ref. Park 21/e, p 588; Dutta Obs. 7/e, p 101
Recommended daily allowance: in pregnancy and lactation Ref. Park 21/e, p 588

Nutrient RDA in nonpregnant female RDA in pregnancy RDA in lactation

Kilo calories (moderate work) 2200 2200 + 350 2200 + 600

Proteins 55 gm 78 74

Fat 20 gm 30 gm 30 gm

Calcium 600 mg 1200 mg 1200

Iron 21 mg 35 mg 21 mg

So it is clear in pregnant females extra 350 kcal should be added i.e 2200 + 350 = 2550 kcal/day

Ans. is c i.e. Fetal heart sounds are audible Ref. Dutta Obs. 7/e, p 72
Pseudocyesis: Phantom pregnancy/Spurious pregnancy/False pregnancy.

Definition: It is a psychological disorder where the women has a false but firm belief that she is pregnant, although no
pregnancy exists. Patient is often infertile and has an intense desire to have a baby.

Patient presents with: <« Cessation of menstruation.
« Enlargement of abdomen (due to deposition of fat).
» Secretions from breasts.
» Fetal movement (actually intestinal movement).

On examination: No positive signs of pregnancy are found, i.e. fetal heart sound is not heard, no fetal movement felt and
no fetal parts palpable by the examiner.

USG and X-ray do not reveal any signs of pregnancy.

Ans. is None Ref. Dutta Obs. 7/e, p 101; Park 19/e, p 506
Ideally the answer to this question should be none.

As all the option given in the question have increased demand, some have more whereas in others it is marginal.

The best answer here would be vitamin B, as the increase in demand is marginal.

Daily dietary allowances for a woman of reproductive age, pregnancy and lactation.
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21.

22,

Nonpregnant Pregnancy second half Lactation Sources

Energy (kcal) 2200 kcal 2500 kcal 2600 kcal Protein, fat, carbohydrate

Protein (gm) 50 gm 60 gm 65 gm Meat, fish, poultry, dairy product

Iron (mg) 18 mg 40 mg* 30 mg* Meat, egg, grains [* to be
supplemented]

Calcium (mg) 500 mg 1000 mg 1500 mg Dairy products

Zinc (mg) 12 mg 15 mg 19 mg Meat, egg, seafood

lodine (ng) 150 pg 175 pg 200 ug lodized salt, seafood

Vitamin A (IU) 5000 IU 6000 IU 8000 IU Vegetables, liver, fruits

Vitamin D (IU) 200 IU 400 IU 400 IU Dairy products

Thiamine (mg) 1.1 mg 1.5 mg 1 Grains, cereals

Riboflavin (mg) 1.1 mg 1.6 mg Meat, liver, grains

Nicotinic acid 15 mg 17 mg Almost same Meat, nuts, cereals

(mg)

Ascorbic acid 60 mg 70 mg ) as in pregnancy  Citrus fruits, tomato

(mg)

Folic acid (ng) 200 pg 400 ng Leafy vegetables, liver

Vitamin B, (ug) 2 pg 2.2 ug ] Animal proteins

Ans. is d i.e Rapid urine B-hCG measurement Ref. Read below.

In the question patient is presenting with amenorrhea of 6 weeks and she has history of being sexually active. Now all of
you know the most common cause of secondary amenorrhea is pregnancy, so first rule it out by doing a rapid urine hCG
test, i.e urine pregnancy test and then do USG to see whether the pregnancy is intrauterine or extrauterine (the question
specifically asks which is the next step in manangement).

Ans.isci.e. 3.5kg Ref. Dutta Obs. 8/e, p 84

o

v

Estimation of fetal weight can be done using Johnson formula:
* If station of head below ischial spine
[Height of uterus above pubic symphysis (in cm) — 11] x 155
« If fetal head is at or above ischial spine—
[Height of uterus above pubic symphysis (in cm) — 12] x 155
Here fetal head is at — 2, i.e. above ischial spine, so it will be
(35 —-12) x 155 = 3.5 kg. J

Also Know:
N
USG measurement of fetal weight =
Shephard formula = Log,, EFW (gm) =
1.2508 + [(0.166 x BPD) + 0.46 x AC] — (0.002646 x AC x BPD)

Hadlock formula = Log,, EFW (gm) =
1.3596 — 0.00386 (AC x FL) + 0.0064 (HC) + 0.00061 (BPD x AC) + 0.0425 (AC) + 0.0174 (FL)

23. Ans.is di.e. Bed rest Ref. Dutta Obs. 7/e, p 103

» Femoral venous pressure is markedly raised in pregnancy especially in later months.
» The pressure exerted by gravid uterus on the common iliac veins (more on right side due to dextrorotation of the uterus).
causes pedal edema in pregnant women called as physiological edema of pregnancy.
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25.

26.

* No treatment is required for physiological edema or orthostatic edema. It subsides on rest alone.
o Diuretics should not be prescribed in case of physiological edema.

Ans. is c i.e. Postdated pregnancy Ref. Textbook of Obsterics Shiela Balakrishnan 1/e, p 407
Friends- Teenage pregnancy is not only a new topic for PGME exams but has envolved as an emerging problem in our
daily OPD’S

Hence | am giving it details about

TEENAGE PREGNANCY
W

N

Definition: Teenage pregnancy is defined as pregnancy occurring in a girl below the age of 19.

Incidence: Teenage pregnancy accounts for about 10-12% of all births.

Complications Maternal

In general, maternal mortality and morbidity are more among teenage pregnancies especially in the below 15 group

and the unwed mothers because there is lack of antenatal care and a tendency to conceal the pregnancy in many

cases.
i. Criminal and septic abortions are more in these girls in spite of abortion being liberalized in India.

ii. Antepartum complications like anaemia, malnutrition and pre-eclampsia are also much more in teenage
pregnancy.

iii. Obstetric complications are also increased like, preterm labour, fetal prematurity and IUGR. Cephalopelvic
disproportion may be a problem in the very young teenagers, as they may not have attained complete skeletal
maturity. Therefore, the incidence of caesarean section may be more in this group. Other labour complications
are also increased if they present for the first time in labour, with out proper antenatal care.

Long-Term consequences

1. Physical. Induced abortions may increase the risk of recurrent miscarriage, preterm labour and low birth weight
babies in the subsequent pregnancy. There is also a higher chance of infertility later on due to infection and
blocked tubes. Early age of onset of sexual intercourse and first pregnancy increases the risk of cancer cervix
and preinvasive lesions of the cervix. There is also an increased chance of sexually transmitted diseases in
unmarried mothers.

2. Psychological , Social and educational problems/— High suicide rates and depressive illness are common.
Guilt feelings about a previous abortion or having given the baby for adoption, may occur, sometimes even years
later. The girl may have to face social outracism which would definitely affect her life.

Problems of child — These mothers our not emotionally equipped to handle the responsibilities of motherhood.
Hence there is poor maternal — child relationship, baby battering and behavioural disturbances in children of such
mothers. )

Ans. is ai.e. 40 weeks Ref. Dutta Obs 7/e, p 64
DURATION OF PREGNANCY: The duration of pregnancy has traditionally been calculated by the clinicians in terms of 10
lunar months or 9 calendar months and 7 days or 280 days or 40 weeks, calculated from the first day of the last menstrual
period. This is called menstrual or gestational age.

But, fertilization usually occurs 14 days prior to the expected missed period and in a previously normal cycle of 28 days
duration, itis about 14 days after the first day of the period. Thus, the true gestation period is to be calculated by subtracting
14 days from 280 days, i.e. 266 days. This is called fertilization or ovulatory age and is widely used by the embryologist.
Ans. is d i.e Yellow fever Ref. Williams Obs. 23/e, p 208 Table 8-10; Sheila Balakrishnan, p 696, 697

Vaccines in pregnancy
P

Remember:

A simple “FUNDA” - (Proposed by CDC Society - 2002).
« Killed vaccine are safe in pregnancy.

 Live vaccines are best avoided in pregnancy.
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Safety of Vaccines in Pregnancy:

Only in epidemics To be given in case of travel to highly Contraindicated
endemic area or exposed to contacts
» Tab-Typhoid * Yellow fever * Rubella
* H -Hepatitis A/B » P-Pneumococcus » Japenese encephalitis * Measles
+ C-Cholera » Polio (IPV)  Varicella
¢ |-Influenza * M-Meningococcus + BCG
» T-Tetanus (Tab PCM) * Mumps
» Rabies-Rabies » Small pox

(mnemonic-HIT Rabies)

« Normally only tetanus toxoid is given in pregnancy.®

e Antirabies vaccine, if indicated can be given as usual.®

e Cholera immunisation may be given during epidemics.?

o Hepatitis A and B vaccines are safe.?

+ Yellow fever vaccine is an attenuated live virus vaccine and is contraindicated in pregnancy. The latest edition of Williams
says that if the woman is travelling through an endemic area and cannot postpone her travel it may have to be given.®
But still the answer to this question is yellow fever.

27. Ansisbi.e, Vagina Ref. Williams Obs 24/e, p 50
During pregnancy, due to increased vascularity and hyperemia their is bluish discoloration of vagina. This is called as
Chadwick sign (Jacqueimer sign).

28. Ansis di.e, Hypothyroidism during pregnancy Ref. Williams Obs 24/e, p 50

o

N

Theca lutein cysts are bilateral cysts seen in ovary associated with markedly elevated levels of hCG.
Conditions of pregnancy where theca lutein cysts are seen:

+ Molar pregnancy ] — T’ed level of hCG

» Diabetes

* Anti. D alloimmunization — large placenta

» Multifetal gestation

» Chronic renal failure — decreased clearance of hCG

» Hyperthyroidism (hCG and TSH—anatomically similar)




Normal Labor

PHYSIOLOGY OF LABOR
Labor

Series of events that take place in the genital organs in an effort to expel the viable products of conception (fetus, placenta
and the membranes) out of the womb through the vagina into the outer world is called as labor. A parturient is a patient
in labor and parturition is the process of giving birth.

Normal Labor (EUTOCIA): Labor is called normal if it fulfills the following criteria. (1) Spontaneous in onset and at term.
(2) With vertex presentation. (3) Without undue prolongation. (4) Natural termination with minimal aids. (5) Without
having any complications affecting the health of the mother and/or the baby.

Abnormal Labor (DYSTOCIA): Any deviation from the definition of normal labor is called Abnormal labor.

Prelabor

« Itis the premonitory stage of labor and begins 2-3 weeks before the onset of true labor in primigravida and a few days
before in multipara.

» Itis associated with an increase in oxytocin receptors in myometrium.

o The changes seen during pre labor are:

- Lightening: i.e. the decrease in fundal height seen at term. This is due to the formation of the lower segment of the
uterus which allows the presenting part to descend into the pelvis. It brings a sense of relief to the mother.
- Cervical ripeningi.e. softening of the cervix.

- False labour pains.
Features True labour pains False labour pains
Cervical changes (dilatation and effacement) Present Absent
Frequency and duration of contractions Regular and gradually increase Irregular
Pain Lower abdomen and back, radiating Lower abdomen only
Bag of water to thighs Not formed
Show Formed Absent
Relief with enema/sedation Present No
No Yes
True Labor

Onset of True labor is characterized by:
e Apearance of true labor pain
o Apearance of show

True labor is divided into four functional stages:
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Stages of True Labor

First stage-TIt starts with onset of true labour pain and ends with full dilatation of cervix (10 cm)?. Duration is 12 hours
in primi? and 6 hours in multipara®.

Second stage-It starts with full dilatation of cervix and ends with expulsion of fetus from birth canal. Duration is 0 minutes
to 2 hours in primi and 30 minutes in multipara.

Third stage-It begins after expulsion of fetus and ends with expulsion of placenta and membranes (after births). Duration
is about 15 minutes in both primi & multipara. The duration is, however, reduced to 5 minutes in active management.

Fourth stage-1 hour observation period after the delivery of placenta physiological chills are experienced by the mother
in this stage.

Uterine Contractions:

» Throughout pregnancy, a pregnant female experiences contractions which are painless and irregular called as Braxton
Hicks contractions.

e Duringlabor: The contractions are painful and lead to dilatation of cervix.

« The pacemaker of uterine contractions is situated at the cornu (the right pacemaker predominates over the left).

» Contractions spread from pacemaker area throughout uterus at 2 cm/sec, depolarizing the whole organ within 15 secs.

o Contractions are predominant over the fundus.

Adequate uterine contractions refer to 3 contractions in 10 mins each lasting for 45 secs.

Tachysystole is defined as more than 5 contractions in 10 mins (averaged over 30 minutes).

Term Tachysystole can be applied to spontaneous or induced labor.

The term hyperstimulation has been abandoned.

Six or more uterine contractions in 10 minutes can lead to fetal distress.

Hypotonic contractions mean when intensity is less than 25 mm of hg or frequency less than 2 in 10 minutes..

Also know: Units for measuring uterine constractions:
1. mm of Hg
2. Montevideo unit (MV unit)

1 montevideo unit = Intensity of utenine contraction x number of contractions in 3 minutes.

Intrauterine Pressure during Labor

Stage Pressure

It 40-50 mm Hg
2 100-120 mg Hg
3K 100-120 mm Hg

IMPORTANT CONCEPTS IN STAGES OF LABOR

First stage of Labor

First stage of labor, i.e. the stage of cervical effacement and dilatation is further divided into 2 phases.

Latent phase Active phase

It starts at the point at which the mother perceives true labor It begins with cervical dilatation of 3—-5 cm, with regular uterine
pains and ends when cervix is 3 to 5 cm dilated (Williams 24/e, contractions and normal minimum cervical dilatation rate of

pg 446 and High Risk Preg 4/e, pg 334 = 4 cms) 1.2 cm/hr for nulliparous®and 1.5 cm/hr for parous women®.
Its duration in nulliparous is 12 hours (avg 8.6 hours)® and Minimum dilatation should be 1cm/hr®
8 hours (avg 5.6 hours) in multiparous females.® » Mainly concerned with cervical dilatation

* Mainly concerned with cervical effacement
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7

The pattern of cervical dilatation during the latent and active |~ 10 )
phase of normal labour is a sigmoid curve.
This curve is called as Friedman curve. (6.1)
Friedman subdivided the active phase into : sk
e Acceleration phase - 3-4 cm of cervical dilatation
o Phase of maximum slope - 4-9 cm
o Deceleration phase - 9-10 cm
o Abnormalities of latent phase

N

phase

Phase of maximum
Decelerati

phase

Abnormality of Latent Phase:

cceleration

NG

Cervical dilatation (cm)

Prolonged Latent Phase:
Latent phase is said to be prolonged if it is : oL =
» Greater than 20 hours in nullipara.®?
o Greater than 14 hours in multipara.®? «—— Latent phase —— | |+«—Active phase —»

Causes of Prolonged Latent Phase: 0 ' ' '
2 4 6 8 10 12 14

« Excessive sedation or epidural analgesia. \ J
« Poor cervical conditions (e.g,, Thick, uneffaced or undilated). Fig. 6.1: Friedman curve

« False labour (most common cause in multipara).

Diagnosis : The diagnosis of prolonged labour is made by observation of the Friedman’s curve (Fig. 6.1).

Management : Either of the 2 options are used for managing prolonged latent phase.

(i) Therapeutic Rest (ii) Oxytocin stimulation

15 mg of morphine is given intramuscularly. Most of the patients are asleep
within 1 hour and awake 4 to 5 hours later, in active labour or in no labour.

Abnormalities of Active Phase

o Active phase as we have discussed earlier, begins when cervix is 3-5 cm dilated.
e Minimum rate of cervical delatation in active phase is 1.2 cm/hour in nullipara females or 1.5 cm in multipara

Protracted active phase (i.e. slow rate of cervical dilatation or descent of head).

Features Cervical dilatation Descent of head Management

Nulliparous < 1.2 cm/hr <1 cm/hr Preferred Management: Expectant and support
If CPD is present—cesarean section is done

Multiparous < 1.5 cm/hr <2 cm/hr

o Arrestof dilatation: Cessation of dilatation for 2 or more hours.

o Arrest of descent: Cessation of descent for 1 or more hours.

Note: ACOG has suggested that before the diagnosis of first stage labor arrest is made, following criteria should be met.

(i) First the latent phase has been completed and cervix is 4 cm or more dilated.

(ii) Also a uterine contraction pattern of 200 MV units or more in a 10-minute period has been present for 2 hours without
cervical change.

Now this ‘2 hours’ rule is being challenged and Williams says it should be atleast 4 hours.

Factors contributing to arrest and dilatation are:

« Excessive sedation

» Epidural analgesia

» Fetal malposition

« CPD.

Recommended therapy for protracted disorders is expectant management and for arrest is oxytocin in absence of any

cephalopelvic disproportion.

Second Stage of Labor

It begins from full dilatation of cervix and ends with expulsion of fetus.
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In the second stage, the expulsive efforts by a woman play more important role than uterine contractions.
Second stage

Normal Prolonged without epidural Prolonged with epidural
Nulli parous 1hr 2 hrs (+1 for arrest) 3 hrs (+1 for arrest)
Multi parous 30 mins 1 hr (+1 for arrest) 2 hrs (+1 for arrest)

2nd stage arrest: When there is no change in descent of head for 1 hour more than prolonged.

Third Stage of Labor

Third stage of labour extends from the birth of child to complete expulsion of placenta and membranes and contraction
and retraction of uterus.

Third stage can be managed by

Expectant Management Active management

 In this method the placental separation and its descent * In this method the placenta separation is actively facilitated
into vagina is allowed to occur spontaneously with and powerful uterine conractions are initiated to reduce the
minimal assistance incidence of third stage complications (like PPH)

 Duration of third stage is 15 mins, so increased bleeding, ¢ Duration is reduced to 5 mins so less bleeding, less chances
increased chances of PPH and increased maternal of PPH and less maternal mortality
mortality. + Active management of labor includes

- Administration of a uterotonic soon after birth of baby
- Delayed cord clamping

- Delivery of placenta by controlled cord traction

- Uterine message

Note: Oxytocin (uterotonic of choice)should be offered for prevention of PPH.

Y
The only drawback of active management of 3rd stage of labor is , since uterotonic agent is given at tha delivery of shoulder
before the delivery of placanta, it can lead to increased chances of Retained placenta. J

KEY CONCEPT

Normally in active management of third stage we do delayed cord clamping but in certain conditions early cord clamping is
advocated.

Indications of Early Cord Clamping:

» Preterm or growth restricted fetus due to risk of hypervolemia even an extra 40-50 ml of blood can cause CHF in
premature infants, thus the cord is clamped immediately

Birth asphyxia (first immediately resuscitate the baby and then think about anything else)

* Rh isoimmunization

HIV positive female

Maternal diabetes.

Signs of Placental Separation

Per abdomen Per vaginal

Uterus becomes globular, firm and ballottable (earliest sign to e+ Sudden gush of blood.
appear). * Permanent lengthening of cord.
Fundal height is slightly raised as the separated placenta comes

down in lower segment and uterus rests over it (Schroeder’s sign).

Slight suprapubic bulging may be seen due to separated placenta

distending the lower segment.

On pushing the uterus cephalad with a hand on the abdomen, the

cord no longer recedes (Kustner’s sign).

These signs usually appear within 5 minutes after delivery of the infant.
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MECHANISM OF LABOR

Mechanism of normal labour is defined as the manner in which the fetus adjusts itself to pass through the parturient
canal with minimal difficulty.

There are 8 cardinal movements of the head in normal labour.

o Every - Engagement (Synclitic or Asynclitic)

¢« Decent - Descent

e Female - Flexion

o 1 - Internal rotation

e Chooseto - Crowning

«  Employ - Extension

+ Rises - Restitution

o Extremely - External rotation

Mnemonic: Every Decent Female I Choose to and Employ Rises Extremely.

Engagement

o Engagement is said to occur when the greatest transverse diameter
of the presenting part, has passed through the pelvic inlet. In all
cephalic presentations, the greatest transverse diameter is always
the biparietal. (Fig. 6.2) Fig. 6.2: Engagement in vertex showing that the

« Engagement occurs in Multipara with commencement of labour? in BPD (1) has passed through the pelvic
the late Ist stage after rupture of membranes and in Nullipara during inlet, (2) and the lowermost part of the
the last few weeks of pregnancy 38 weeks. head is at the level of the ischial spines.

« In primi’s the most common cause of non engagement at term is deflexed head, occipitoposterior position followed
by cephalopelvic disproportion (CPD).?

Y

f

| v

» Engagement of head rules out CPD at the level of pelvic inlet.
» If head is engaged, it means head is at ‘O’ station.

Engagement can be:

Synclitic Asynclitic

When sagittal suture of the head of Anterior: Sagittal suture is defected Posterior: Sagittal suture is defected
fetus lies in the transverse diameter of towards sacral promontory. Also k/a towards pubic symphysis, the posterior
pelvic inlet (midway between the pubic anterior parietal presentaion/Naegeles parietal bone thus becomes the leading
symphysis and the sacral promontory)  obliquity. part. Also k/a Litzman obliquity/ parietal
It occurs in 25% cases It occurs commonly in multipara presentation

It occurs commonly in nulliparous women.

O

Causes of nonengagement of head in a nullipara at term:

» Malpresentations?/ Occipitoposterior postition/deflexed head
Cephalopelvic disproportion?

» Placenta previa®/ Tumours in the lower segment®

» Tumours of the fetal neck®Cord around the neck®Hydrocephalus?
* Polyhydramnios®

+ Distended bladder and rectum.®

Cephalopelvic disproprotion (CPD)

CPD can be true or relative
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True CPD: Is relatively rare and occurs when the presenting part of the fetus is too big or pelvis is too small (pelvic
dystocia). Pelvis dystocia is uncommon in developed countries but may occur after trauma. In developing countries, it
is seen in vit D deficiency and rickets.

Relative CPD: is M/C and is associated with fetal malposition (occiptio posterior position or brow presentation).

Partogram

« Itis the best method to assess the progress of labor.

o Partogram is the best method to assess progress of labour.

Partogram is the graphical recording of stages of labour including cervical dilatation, descent and rotation of the

head (Fig. 6.3).

» Itwasintroduced by WHO a part of the Safe Motherhood initiative.

o The main purpose of the partogram is to avoid prolonged labour and intervene timely.

e Once labour is diagnosed, its progress is charted on a partogram by abdominal and vaginal examination.

o The latent phase of labour is up to 3 cm dilatation, and should not be more than 8 hours. In the active phase which
extends from 3 cm to complete cervical dilatation, labour is expected to progress at the rate of at least 1 cm cervical
dilatation per hour which corresponds to the alert line.

o The action line is drawn 4 hours to the right and parallel to the alert line in the WHO partogram.

o Labour is considered normal as long as the progress of cervical dilatation is to the left of the alert line.

« Prolonged labour is diagnosed, once the alert line is crossed, i.e., there is a shift to the right. This is considered an
indication for intervention.

« Ifthe patient is in a peripheral hospital, once the alert line is crossed, it is an indication for referral to a higher centre.

« Ifaction line is crossed, it is an inducation for cesarean section.

Thus, the partogram can be used to identify an abnormal labour pattern and to indicate the correct time for intervention

by means of the alert and action lines.

How to use it —

A partograph must be started only when a woman is in labor.

The partograph is used to plot the following parameters for the progress of labor: (i) cervical dilatation, (ii) descent of
fetal head, and (iii) uterine contractions. It will also be used for monitoring fetal conditions with the following parameters:
fetal heart rate, membranes and liquor and moulding of fetal skull. Additionally, the partograph can be used to monitor
maternal condition:

(i) Cervical dilatation: The rate of dilatation of the cervix changes during labor, this is represented by the bold lines
in the graph.

Dilatation of the cervix is measured by the diameter in cm. This is recorded with an X in the center of the partograph,
at the intersection of vertical and horizontal lines. The vertical scale represents dilatation by 10 squares of 1 cm each. The
horizontal scale represents time by 24 squares of one hour each.

‘

When labor goes from latent to active phase, the dilatation must be plotted on the alert line. The latent phase should normally
not take longer than 8 hours. When admission takes place directly in the active phase, the dilatation is immediately plotted
on the alert line.

If progress is satisfactory, the plotting of the cervical dilatation will remain on or to the left of the alert line (see graph).

2.Descent of fetal head: Descent of the fetal head may not take place until the cervix has reached about 7 cm of dilatation.
This is measured by abdominal palpation and expressed in number of finger widths (fifths of the head) above the pelvic
brim. It is also recorded in the central part of the partograph with an “O”.

Cervical dilatation and descent of the head (which are the best parameters to assess the progress of labour) are plotted
ony axis aixs and time in hours is plotted on x axis.



Normal Labor

75

' N\
PARTOGRAM
Name Gravida Para Hospital no. ...
Date of admission.......oe. Time of admission........o. Rupture membrane ...
180
170
160
FETAL 150
HEART 140
RATE 130
120
110
o T T T T T T T T T T LTI T T T T T T TTT]
10 -5
LATENT RHASE ACTIVE PHASE
Q
9 -4
8 3
©cm & & )
Ao S )
x
s 6 -
o
8 s 0
+1
(Plot)X
i3 +2
2 +3
1 +4
0 +5
MOULDING
CONTRACTIONS
PER 10 Mins
OXYTOCINUT [T T T T T T T T T T 1T T T T T T T T T T T T T T T T T T T T 17 T I r r r r 7 7 1111
DROPS/Min LT T T T T T 1T T T T T T T T P T T T P T P P P P T P P P P T P P P P 1
DRUGS GIVEN
&
IV FLUIDS
180)
170)
160)
150)
PULSE 1‘;8
& 120
BP 110
100)
90
80
70
60
meveee [ I [ T T T T T T T T T T T T T [ [ T T [ T T ]
PROT
URINE { ACET
VoL
HOURS
0 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24
G v

Fig. 6.3: Partogram

Lets draw partogram of a G2P1 female at 38 weeks gesation who presents to labor room with three contactionas in

every 10 mins, lasting for 15-20 secs.

o Admission time was 14:00, the dilatation of the cervix was 2 cm and the head was 5/5 above the pelvic brim.
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o At 18:00, the dilatation was 6 cm (active phase), and the head was 4/5 above the brim.
« Labor is now in active phase. Cervical dilatation is immediately transferred to the alert line; descent of the head and
time are transferred to the vertical line intersecting the 5 cm line on the alert line.

o At 21:00, the cervix was fully dilated (10 cm). The total length of the first stage of labor observed in the unit was hours.
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o Throughout this time the graph drawn has remained to the left of alert line, so progress is said to be normal.

PAIN PATHWAY IN LABOR

Ve 2\
10
11
( 1Iststage ¢[ 12 Afferent sympathetic
L1 nerve fibres
2
Lumber 2
epidural bIock< 5
S1
2 Para-sympathetic
L 2nd stage 3 afferent fibres
4
5
/ -
Caudal epidural block Pudendal block Paracervical block
L A

MANAGEMENT OF PAIN DURING LABOR

Pudendal nerve block:

o Pudendal nerve arises from: S2, S3, S4 and therefore pudendal nerve block - will block S2, S3, S4, nerve roots.
« Itis used for perineal analgesia and relaxation.

» Anaesthesia used is 20 ml of 1% lignocaine.

o Route Transvaginal and perineal route

« Site : Pudendal nerve is blocked just above the tip of ischial spine

« Indications:

- Prior to application of forceps or vacuum
- To suture vaginal lacerations
- In Assisted breech delivery.
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Paracervical block:
S
Paracervical block

* Basis of use: Sensory nerve fibres from the uterus fuse bilaterally at the 4-6 O’ clock and 6-8 O’ clock position
around the cervix in the region of cervico vaginal junction.

» In para cervical block, 5-10 ml of 1% lidocaina is injected into these areas to interrupt the sensory input from the
cervix and uterus.

« It relieves the pain of uterine contractions®

« Since the block is given in lateral fornix so it anaesthetizes upper 1/3rd of vagina also.?

 Itis not useful at the time of episiotomy as lower part of vagina is not anaesthetized.

« ltis no longer considered safe as it causes fetal bradycardia.®

Remember:

Pudendal nerve block Blocks nerve roots S2, S3, S4.
Used for perineal analgesia and relaxation prior to application of vacuum or forceps and for suturing
vaginal lacerations

Saddle block Spine punctured between L2 and L5
Low spinal anaesthesia confined to vagina and perineum
Useful in midcavity forceps

Perineal infiltration Useful for stitching of episiotomy.

Epidural block:

When complete relief of pain is needed throughout labor, epidural analgesia is the safest and simplest method for
procuring it.

Advantages of regional anesthesia

*  The patient is awake and can enjoy the birth time
*  Newborn apgar score generally good

*  Lowered risk of maternal aspiration

»  Postoperative pain control is better.

« For complete analgesia a block from T10 to the S4 dermatomes is needed. For cesarean delivery a block from T4 to
S1 is needed. Repeated doses (top ups) of 4 to 5 mL of 0.5 percent bupivacaine or 1 percent lignocaine are used to
maintain analgesia.

« Epidural analgesia, as a general rule should be given when labor is well established.

e Maternal hydration should be adequate.

o The women is kept in semilateral position to avoid aortocaval compression.

o Epidural analgesia is specially beneficial in cases like pregnancy induced hypertension, breech presentation, twin
pregnancy and preterm labor.
« Previous cesarean section is not a contraindication.

« Epidural analgesia when used there is no change in duration of first stage of labor. But second stage of labor appears
to be prolonged. This might lead to frequent need of instrumental delivery like forceps or ventouse.

Contraindications of Epidural Analgesia Complications of Epidural Analgesia

*  Maternal coagulopathy or anticoagulant therapy *  Hypotension due to sympathetic blockade. Parturient should be

*  Supine hypotension well hydrated with (IL) crystalloid solution beforehand

e Hypovolemia e Pain at the insertion site. Back pain

*  Neurological diseases *  Postspinal headache due to leakage of cerebrospinal fluid through
*  Spinal deformity or chronic low back pain the needle hole in the dura

»  Skin infection at the injection site » Total spinal due to inadvertent administration of the drug in the

subarachnoid space
* Injury to nerves, convulsions, pyrexia
* Ineffective analgesia
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QUESTIONS

Cardinal movements of labour are: [PGI 00]

a. Engagement — descent — flexion — internal rotation
— extension — restitution — external rotation —
expulsion

b. Engagement — flexion — descent — internal rotation
— extension — expulsion [PGI Dec. 00]

c. Engagement — flexion — descent — external rotation
— expulsion

d. Engagement — extension — internal rotation —
external rotation — expulsion

Which cardinal movements occur during labour?
[PGI June 08]

Flexion

Extension

Internal rotation

Descent

Asynclitisms

P20 T O

Duration of latent phase of labour is affected by:
[PGI Dec 00]

Early use of conduction anaesthesia and sedation

Unripe cervix

Hypertonic uterine contraction

Pre-eclampsia

Prolong latent phase is/are seen in:
[PGI May 2010]

apow

Placenta praevia
Unripe cervix

Abruptio placentae
Excessive sedation

e. Early epidural analgesia

a0 oo

A female at 37 weeks of gestation has mild labour
pains for 10 hours and cervix is pessistently 1
cm dilated but non effaced. What will be the next
appropriate management? [AIIMS Nov 08]
a. Sedation and wait b. Augmentation with oxytocin
c. Cesarean section d. Amniotomy

37 weeks primi with uterine contraction for 10
hours, cervix is 1 cm dilated and poorly effaced
management is: [Al 2011]
a. Cesarean section

b. Amniotomy

c. Oxytocin drip

d. Sedation and wait

Commonest cause of nonengagement at term, in

primi is: [PGI June 98]
a. CPD

b. Hydramnios

c. Brow presentation

d. Breech

10.

1.

12.

13.

14

True labour pain includes all except: [PGI June 09]
Painful uterine contraction

Short vagina

Formation of the bag of waters

Progressive descent of presenting part

Cervical dilatation

Sensitivity of uterine musculature:
a. Enhanced by progesterone

b. Enhanced by estrogen

c. Inhibited by estrogen

d. Enhanced by estrogen and inhibited by progesterone

Which is not included in active management of Il
stage of Labour? [Al 08]
a. Uterotonic within 1 minute of delivery
b. Immediate clamping, cutting and ligation of cord
c. General massage of uterus
d. Controlled cord traction
Which is not included in active management of 3rd
stage in labor to prevent PPH? [AIIMS May 2013]
a. Direct oxytocin injection after delivery of shoulder
b. Immediate cutting and cord clamping
c. Prophylactic misoprostol
d. Controlled and sustained cord traction

paoow

[AIIMS May 06]

Pain in early labor is limited to dermatomes:
[AIIMS Nov 09]

a. T,-L, b. §,-8,

c. L,—-L; d L,-L,

Assessment of progress of labour is best done by:
[PGI Dec 97]

a. Station of head

b. Rupture of membrane

c. Contraction of uterus

d. Partogram

Mrs AR G3 P1LIA a full term pregnant female is
admitted in labor. On examination, she has uterine
contractions 2 in 10 minutes, lasting for 30-35
seconds.

On P/A examination 3/5th of the head is palpable per
abdomen.

On P/V examination-cervix is 4 cm dilated, membranes
intact.

On repeat examination 4 hours later, cervix is 5 cm
dilated, station is unchanged, and cervicograph
remains to

the right of the alert line. Which of the following

statements is true? [AlIMS]

a. The head was engaged at the time a of presentation

b. Her cervicographical progress is satisfactory

c. Her cervicographical status suggests intervention

d. On repeat examination, her cervicograph should
have touched the action line
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15.

16.

17.

18.

19.

20.

21.

22,

23.

All of the following are indications for early clamping
of cord except: [New Pattern Question]
a. Preterm delivery

b. Postdated pregnancy

c. Birth asphyxia

d. Maternal diabetes

During active labour cervical dilatation per hour in
primi is: [New Pattern Question]
a. 1.2cm
b. 1.5cm
c. 1.7cm
d. 2cm
Living ligature of the uterus is:
[New Pattern Question]
a. Endometrium
b. Middle layer of myometrium
c. Inner layer of myometrium
d. Perimetrium
Definite sign of placental separation in stage 3 of
parturition is: [New Pattern Question]
a. Gushing of blood
b. Lengthening of cord
c. Filling of placenta in vagina
d. Increase of BP
Bag of membrane ruptures: [New Pattern Question]
a. Before full dilatation of cervix
b. After full dilatation of cervix
c. After head is engaged
d. With excessive show
Percentage of women who deliver on the expected
date of delivery: [New Pattern Question]
a. 4%
b. 15%
c. 35%
d. 70%
Pressure of normal uterine contractions is
between 190-300 units. Which unit is being referred
to here? [New Pattern Question]
a. Montevideo units
b. mm of Hg
c. cm of water
d. joules/kg
Ritgen maneuver is done in: [New Pattern Question]
a. Shoulder dystocia
b. For delivery of head in breech presentation
c. For delivery of legs in breech
d. For delivery of head in normal labour
All are true about origin and propagation of

contractions except: [New Pattern Question]

a. The right pacemaker predominates over left

b. Intensity of propagation is greatest at cervix

c. The contraction spreads from pacemaker tow ards
cervix

d. Speed of contraction is 2 cm/sec

24.

25.

26.

27.

28.

29.

30.

31.

32.

During the active phase of labour, the minimum
effective dilatation of the cervix in primigravida
should be at the rate of:  [New Pattern Question]
a. 0.5 cm/hour

b. 1 cm/hour

c. 1.5 cm/hour

d. 2 cm/hour

Factors which help in descent of the presenting part
during labour are all except:[New Pattern Question]
a. Uterine contraction and retraction

b. Straightening of the fetal axis

c. Bearing down efforts

d. Resistance from the pelvic floor

The prerequisites for internal rotation of the head
are all except: [New Pattern Question]
a. Well-flexed head

b. Efficient uterine contraction

c. Favourable shape of the pelvis

d. Tone of the abdominal muscles

The following statement is true for internal rotation
of the head: [New Pattern Question]
a. Rotation occurs mostly in the cervix

b. In majority rotation occurs in the pelvic floor

c. Rotation occurs commonly after crowning of the head
d. Rotation is earlier in primipara than multipara

The perineal injury can be prevented in normal labour
by all except: [New Pattern Question]
a. Maintaining flexion of the head

b. Timely episiotomy as a routine

c. Slow delivery of the head in between contractions
d. Effective perineal guard

Intrauterine pressure is raised during labour to:

[New Pattern Question]
a. First stage — 40-50 mm Hg
b. Second stage — 100—-120 mm Hg
c. Third stage — 100-120 mm Hg
d. All of the above

Uterine contractions are clinically palpable when
there intensity is more than? [New Pattern Question]
a. 10 mm of Hg b. 15 mm of Hg
c. 20 mm of Hg d. 40 mm of Hg

Which does not influence the factor in progress of
labor is: [New Pattern Question]
a. Parity of female

BMI of female

Fetal sex

Number of fetuses

None of the above

®ooco

The nerve roots blocked in pudendal nerve block is:
[Al 93]

L1,2,3

L2,3

S2,3,4

S4

aoop
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33.

34.

Paracervical block relieves pain from all but one of

the following: [New Pattern Question]

a. Pain from dilatation of the cervix

b. Uterine pain

c. Relives pain from the lower third of vagina and
episiotomy can be performed

d. Relieve pain from the upper third of vagina

A 35-year-old pregnant female at 40 weeks gestational
age presents with pain and regular uterine contractions
every 4-5 min. ON arrival, the patient is in a lot of pain
and requesting relief immediately. Her cervix is 5 cm
dilated. What is the most appropriate method of pain
control for this patient?

[New Pattern Question]
a. Intramuscular morphine
b. Pudendal block
c. Local block
d. Epidural block

35.

36.

37.

The only disadvantage of active management of IlI"
stage of labor is: [New Pattern Question]
a. Increased maternal mortality

b. Increased duration

c. Maternal fatigue

d. Retained placenta

True regarding hypertonic dysfunction of labor is:
[New Pattern Question]
a. M/C associated with occipitoposterior position
b. Oxytocin administration is beneficial with occipito
pestonion position
c. Occurs in of 1st stage of labor
d. Leads to rapid dilatation of cervix

M/C cause of true CPD in developing countries is:
[New Pattern Question]

b. Malpresentations

d. Trauma

a. OP position
c. Rickets
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EXPLANATIONS
&
REFERENCES

Ans. is ai.e. Engagement — descent — flexion — internal rotation — extension — restitution — external rotation
— expulsion

Ans. is a, b, ¢, d and e i.e. Flexion, Extension, Internal rotation, Descent and Asynclitism

Ref. Dutta Obs. 7/e, p 128

Series of events that take place in the genital organs in an effort to expel the viable products of conception out of the womb
through the vagina into the outer world is called as Labour.

Mechanism of normal labour is defined as the manner in which the fetus adjusts itself to pass through the parturient
canal with minimal difficulty.

There are 8 cardinal movements of the head in normal labour.

Every - Engagement (Synclitic or Asynclitic)
Decent - Descent

Female - Flexion

| - Internal rotation

Chooseto  — Crowning

Employ — Extension

Rises - Restitution

Extremely - External rotation

Mnemonic : Every Decent Female | Choose to and Employ Rises Extremely.

Also know: Other questions asked on cardinal movements:

Most common presentation — cephalic (95%).

Most common presenting part — vertex.

In normal labour, the head enters the pelvis more commonly through the transverse diameter? (75% cases) or oblique
diameters (20% cases) (lI"¥ most common) and AP diameter (5% cases) at the onset of labour®.

The most common position (i.e. relation of occiput to quadrant of pelvis) is left occipito-transverse.? followed by Left
occipito anterior position (Ref Williams Obs. 23/e p 378).

The engaging diameter of head is Suboccipito bregmatic diameter (9.5 cm) or?®

In slight deflexion is Sub occipito frontal (10 cm).?

Internal rotation of fetal head occurs the level of ischial spine.

In a vertex delivery the babys head is delivered by extension, whereas in breech it is born by flexion.

Best time for giving episiotomy is after crowning has occured.

Ans. is a and b i.e. Early use of conduction anaesthesia and sedation; and Unripe cervix

Ans. is b, d and e i.e. Unripe cervix, Excessive sedation and Early epidural analgesia

Ref. Fernando Arias 3/e, p 376; Williams Obs. 24/e, p 446, 23/e, p 386-388

Read the text for explanation.

Ans. is a i.e. Sedation and wait Ref. Fernando Arias 3/e, p 376
Ans. is d i.e. Sedation and wait Ref. Fernando Arias 3/e, p 376

The patient is presenting at 37 weeks with mild labor pains for 10 hours. Cervix is 1 cms dilated and is not effaced.
Now this can either be a case of false labor pains or it can be prolonged latent phase of labor.

Lack of progress during the latent phase is defined as lack of change or minimal change in cervical effacement and
dilatation during a 2 hour period in a woman having regular uterine contractions.
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10.

e The patient in the question has been having mild labor pains for 10 hours with no change in cervical dilatation and
effacement. But again the question does not specify whether she is having regular uterine contractions or not.
False labor can be differentiated from latent phase of labor by therapetuic rest i.e., patient is sedated with morphine.

Patient in false labor Patient in latent phase
Sleeps for a few hours and Continues contracting and show
wakes-up without contractions cervical changes following the rest

So the correct option is Sedate and Wait.

As far as augmentation with oxytocin is concerned - it is done only in those patients who even after therapeutic rest continue
to be in prolonged latent phase (once the diagnosis of lack of progress of latent phase is confirmed following therapeutic
rest.) Amniotomy is not useful and should be avoided in patients in prolonged latent phase. Also, there is no indication of
cesarean section in this case.

Ans. is ai.e. CPD Ref. Dutta Obs. 7/e, p 81, 82, 352
e Engagement is said to occur when the greatest transverse diameter of the presenting part, has passed through
the pelvic inlet. In all cephalic presentations, the greatest transverse diameter is always the biparietal.
Engagement occurs in multipara with commencement of labour? in the late Ist stage after rupture of membranes and
in Nullipara during the last few weeks of pregnancy, i.e. ~ 38 weeks

In primi’s the most common cause of non engagement at term is deflexed head or occipitoposterior position followed
by cephalopelvic disproportion (CPD).@

e Since deflexed head or occipitoposterior is not given in option, we will go for CPD as the answer.

Ans. is b i.e. Short vagina Ref. Dutta Obs. 7/e, p 117
Differences between true and false labour pains.

Features True labour pains False labour pains

Cervical changes (dilatation & Present Absent

effacement) Regular and gradually increase Irregular

Frequency and duration of contractions Lower abdomen and back, radiating Lower abdomen only

Pain to thighs Not formed

Bag of water Formed Absent

Show Present No

Relief with enema/sedation No

Ans. is d i.e. Enhanced by estrogen and inhibited by progesterone
Ref. Jeffcoate 7/e, p 68, 71; Guyton 10/e, p 936; Ganong 22/e, p 441, 443, 444
Effect of estrogen and progesterone on uterus

Effect of estrogen Effect of progesterone
» Estrogen causes marked proliferation of the * Promote secretory changes in the uterine endometrium
endometrial stroma and greatly increased development during the later half of the monthly female sexual cycle,
of the endometrial glands® thus prepares the uterus for implan tation of the fertilized
ovum.
» Estrogen causes hypertrophy of the myo metrium.® * It aids estrogen in myometrial hypertrophy
» Estrogen stimulates the synthesis of myometrial * Increase in the tortuosity of glands

contractile protein actinomycin through cAMP. Under + T lipid and glycogen deposits
the influence of estrogens the muscles become more » Decreases the frequency and intensity of uterine

active and excitable and action potentials in the contractions, thereby helping to preven texpulsion of
individual fibres become more frequent.? the implanted ovum but increases the amplitude of

* The estrogen dominated uterus is also more sensitive contraction.
to oxytocin.

Ans. is b i.e. Immediate clamping, cutting and ligation of cord
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11. Ans. is b i.e. Inmediate cutting and cord clamp
Ref. Dutta Obs. 7/e, p 141, 142; Sheila Balakrishnan 1/e, p 149, Management of Labour by Arulkumaran, Penna & Rao
2/e, p 196, Recent Advances in Obs and Gynae Vol 24 edited by William Dunlop, p 93
Active management of the third stage of labour includes:
(i) Administration of a uterotonic soon after birth (best is oxytocin followed by misoprost
(ii) Delayed cord damping
(iiif) Delivery of placenta by controlled cord traction
(iv) Uterine massage.
Now this leaves us with no doubt that ‘Early cord clamping’ should not be included in active management of labour.
Reason — why early cord clamping is being discouraged is because if cord is clamped immediately the cord blood present
in it(80-100 ml) will go waste whereas, if delayed cord clamping is done, the cord blood goes to the newborn and their are
less chances of anemia, intraventricular hemorrhage and late onset sepsis especially in preterm infants.
Also remember: Inorder to facilitate the cord blood to reach the newborn, the tray with the baby should be placed at a
lower level than the mothers abdomen after delivery and before cord is cut.
N

The only drawback of active management of 3rd stage of labor is, since uterotonic agent is given at tha delivery of
shoulder before the delivery of placanta, it can lead to increased chances of Retained placenta.

12. Ans.isaie. T, -L, Ref: Dutta Obs 7/e, p 117
In the early stages of labour pain is mainly uterine in origin because of painful uterine contraction
“The pain of uterine contractions is distributed along the cutaneous nerve distribution of T, to L,
—Dutta Obs, 6/e, p 118
In later stages pain is due to dilatation of the cervix.
“The pain of cervical dilatation and stretching is referred to the back through sacral plexus.”
—Dutta Obs, 6/e, p 118

13. Ans.is di.e. Partogram Ref. Dutta Obs. 7/e, p 530, Williams Obs. 23/e, p 406
Partogram is the best method to assess progress of labour.
14. Ans. is ci.e. Her cervicograph suggests intervention Ref: Read below

In this patient at the beginning of the labor, three fifths of the head was palpable , which indicates head is not engaged as
head is said to be engaged only if 1/5th is palpable per abdomen...

5/5 4/5 3/5 2/5 1/5 0/5

Floating Brim Not engaged Engaged Deeply engaged

Fig. Crichton’s method of assessing fetal head descent in fifths by abdominal palpation

Progressive descent of the fetal head can be assessed abdominally by estimating the number of “fifths “ of the head above

the pelvic brim(Crichton method): When oneffifth above, only the sinciput can be felt abdominally and head is said to be

engaged and nought fifths represents a head entirely in the pelvis with no poles felt abdominally.

* Now in this female lets draw the partograph-remember in partograph on Y-axis, dilatation of cervix and desent of fetal
head are noted and on X-axis time is noted in hours. If we measure only cervical dilatation, the term cervicograph can
be used instead, thus both the terms mean approximately the same (for example if you see the partogram drawn in
Dutta 7/e, p 403..they have used the term cervicograph instead of partograph...so don’t get confused.)
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e Another important thing to remember is —we use partogram proposed by WHO for all purposes and not any other
partogram.

e Now lets draw the partograph related to this patient

e Mrs AR is coming to us with dilatation of cervix 4 cmi.e. she comes in active phase-so directly | am plotting her dilatation
on the alert line (as it is we donot know how much time she would have taken to achieve this dilatation), now 4 hours
later her dilatation is 5 cm, so next | have plotted that.
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e As you can see from the graph Mrs AR progress is unsatisfactory as it lies towards the right of alert line, so some
intervention is needed at this time either in terms of oxytocin, or doing ARM and reassessment of the fetal position and
pelvis to rule out cephalopelvicdisproportion.

e When the cervicograph touches the action line or crosses it, pregnancy should be terminated by lower segment
cesarean section.

Also know

» Normally in the active phase, cevical dilatation should proceed at the rate of 1.2 cm/hour in a nullipara and 1.5 cm/hour
in a multipara. Protracted active phase dilatation is defined as a cervical dilatation of less than 1 cm per hour
and is the commonest abnormal labor pattern seen. It is generally due to malposition (occipitoposterior position) or
inadequate uterine contractions.
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15.

16.

17.

18.

19.

20.

21.

Ans. is b i.e Postdated pregnancy
Normally in active management of third stage we do delayed cord clamping but in certain conditions early cord clamping
is advocated.

Indications of Early Cord Clamping:

* Preterm or growth restricted fetus due to risk of hypervolemia even an extra 40-50 ml of blood can cause CHF in
premature infants, thus the cord is clamped immediately
 Birth asphyxia (first immediately resuscitate the baby and then think about anything else)
* Rhisoimmunization
* HIV positive female
* Maternal diabetes.
Ans.isai.e.1.2cm Ref. Williams Obs. 22/e, p 422, 423, 23/e, p 388

Labour is said to active when:

e Cervix is dilated to at least 3 — 4 cm.@
e Regular uterine contractions are present.?
e Rate of dilatation is at least 1.2 cm/hr@ for nulliparous and 1.5 cm/hr? for parous women.
Ans. is b i.e. Middle layer of myometrium Ref. Dutta Obs. 7/e, p 46
Arrangement of muscle fibres in uterus are arranged in 3 layers.
e Quter longitudinal
e |nner circular
e Intermediate: - Is the strongest and thickest layer arranged in criss-cross fashion.?
— Through this layer blood vessels run.
— Apposition of two double curve muscle fibre gives the figure of 8 form.@
— When the muscle contract they occlude the blood vessels running through the fibres and hence
called Living Ligature.
Ans. is aand b i.e. Gushing of blood; and Lengthening of cord
Ref. Dutta Obs. 7/e, p 132; Williams Obs. 22/e, p 431, 432, 23/e, p 397

Read the text for explanation.

Ans. is b i.e. After full dilatation of cervix Ref. Dutta Obs. 7/e, p 130
Membranes usually rupture after full dilatation of cervix or sometimes even beyond, in the second stage.

Early Rupture of Membranes:

e Rupture of membranes any time after the onset of labour but before full dilatation of cervix.

Premature Rupture of Membrane:

e Rupture of membranes before the onset of labour.

e Sometimes the membranes remain intact until completion of delivery, the fetus is then born surrounded by them and
the portion covering the head of the newborn infant is known as the Caul.

Ans.is ai.e. 4% Ref. Dutta Obs. 7/e, p 113

Expected date of delivery is calculated using Naegele’s rule i.e.,

e EDD is 9 months + 7 days calculated from the 1st day of last menstrual period.

e This rulme is based on a normal 28 days cycle.

e |n case of women with longer cycle additional number of days that the cycle extends beyond 28 days is added.

Based on the formula, labour starts approximately:

— On the expected date in 4% cases.

— One week on either side in 50% cases.

— 2 weeks earlier and 1 week later in 80% cases.

Ans. is a i.e. Montevideo units Ref. Williams Obs, 23/e, p 437,

1 montevideo unit = Intensity of constraction x number of contractions in 10 mins.

Montevideo unit is to define uterine activity.

As per this:

Clinical labour usually commences when uterine activity reaches values between 80-120 Montevideo units (This translates
into approximate 3 contractions of 40 mm of Hg every 10 minutes).
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22,

23.

24,

25.

26.
27.

28.

During labour — Normal uterine contractions are between 190 — 300 Montevideo units

(At the time of delivery it is 300 Montevideo units)

PN
Extra Edge
e Uerine contractions are clinically palpable only after their intensity exceeds > 10 mm of Hg
e Uterine contractions are not associated with pain unless their intensity is > 15 mm of Hg.

Ans. is d i.e. For delivery of head in normal labour Ref. Dutta Obs. 4/e, p 137; Williams 23/e, p 395

Ritgen (Ritzen) maneuver is done for delivery of head in normal labour to allow controlled delivery of the head.

When the head distends the vulva and perineum enough to open the vaginal introitus to a diameter of 5 cm of more, a
towel-draped, gloved hand may be used to exert forward pressure on the chin of the fetus through the perineum just in
front of the coccyx. Concurrently, the other hand exerts pressure superiorly against the occiput.

This maneuver allows controlled delivery of the head. It also favors neck extension so that the head is delivered with its
smallest diameters passing through the introitus and over the perineum.

Ans. is b i.e. Intensity of propogation is greatest at cervix

Y

‘Origin and propagation of contractions

The normal contractile wave of labor originates near the uterine end of one of the fallopian tubes, i.e. uterine cornua

thus, these areas act as “pacemakers.” The right pacemaker usually predominates over the left and starts the

great majority of contractile waves. Contractions spread from the pacemaker area throughout the uterus at 2 cm/s,

depolarizing the whole organ within 15 s. This depolarization wave propagates downward toward the cervix. Intensity

is greatest in the fundus.

Characteristics of contraction occuring during labour:

There is good synchronization of the contraction waves from both halves of the uterus.

— There is fundal dominance with gradual diminishing contraction wave through midzone down to lower segment
which takes about 10-20 seconds.

— The waves of contraction follow a regular pattern.

— Intra-amniotic pressure rises beyond 20 mm Hg during uterine contraction.

— Good relaxation occurs in between contractions to bring down the intra-amniotic pressure to less than 8 mm Hg.

— Contractions of the fundus last longer than that of the midzone. )
Ans. is b i.e. 1 cm/hour Ref. Dutta Obs. 7/e, p 130
Repeat
Ans. is d i.e. Resistance from the pelvic floor Ref. Dutta Obs. 7/e, p 124

Descent: Descent is a continuous process provided there is no undue bony or soft tissue obstruction. It is slow or insignificant
in first stage but pronounced in second stage. It is completed with the expulsion of the fetus. In primigravidae, with prior
engagement of the head, there is practically no descent in first stage; while in multiparae, descent starts with engagement.
Head is expected to reach the pelvic floor by the time the cervix is fully dilated.

Factors facilitating descent are—(1) uterine contraction and retraction, (2) bearing down efforts and (3) straightening of
the fetal ovoid specially after rupture of the membranes.

Note: Resistance offered by the pelvic floor promotes flexion of head and not descent.

Ans. is d, i.e. Tone of abdominal muscles Ref. Dutta Obs. 7/e, p 125
Ans. is b i.e. In majority rotation occurs in the pelvic floor

The prerequisites of anterior internal rotation of the head are well-flexed head, efficient uterine contraction, favourable
shape at the midpelvic plane and tone of the levator ani muscles.

The level at which internal rotation occurs is variable. Rotation in the cervix although favorable occurs less frequently. In
majority of cases, rotation occurs at the pelvic floor. Internal rotation ocurs earlier in multipara than primipara Rarely, it
occurs as late as crowning of the head.

Ans. is b i.e. Timely episiotomy as a routine. Ref. Williams Obs. 23/e, p 395 and Dutta Obs. 7/e, p 137
Now if you have ever been to labor ward and assisted or even seen a normal delivery, you know all the options given in
the question are done to prevent perineal laceration.
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29.

30.

31.

32,

33.

34.

35.

The controversy lies in option b i.e. whether routine episiotomy should be performed: Well read for yourself what williams
has to say on this issue.

“There once was considerable controversy concerning whether an episiotomy should be cut routinely. It is now clear that
an episiotomy will increae the risk of a tear into the external anal sphincter or the rectum or both. Conversely, anteriortears
involving the urethra and labia are more common in women in whom an episiotomy is not cut. Most, advocate individualization
and do not routinely perform episiotomy.” —Williams Obs 23/e, p 395

Hence option b is incorrect.
PN

‘Steps done for prevention of perineal laceration (Ref. Dutta Obs 7/e p 125): More attention should be paid not
to the perineum but to the controlled delivery of the head.
- Delivery by early extension is to be avoided. Flexion of the the sub-occiput comes under the symphysis pubis
so that lesser suboccipitofrontal 10 cm (4”) diameter emerges out of the introitus.
- Spontaneous forcible delivery of the head is to be avoided by assuring the patient not to bear down during
contractions.
- To deliver the head in between contractions.
- To perform timely episiotomy (when indicated not routine).
- To take care during delivery of the shoulders as the wider bisacromial diameter (12 cm) emerges out of the introitus)

Ans. is d i.e. All of the above
Intrauterine pressure during labor:
Stage Pressure
i 40-50 mm Hg
25 100-120 mm Hg
3 100-120 mm Hg
Ans. is ai.e. 10 mm of hg Ref Williams 24/e, p 498
e Uterine contractions are palpable when intensity exceeds 10 mm of hg.
e Uterine contractions become painful when intensity exceeds 15 mm of hg.
e Minimum intrauterine pressure required for cervical dilatation = 15 mm of hg.
e intrauterine pressure at which uterus becomes so hard that it cannot be indented by fingure —40 mm of hg.
e Uterine contractions are called adequate when they generate an IUP of 200-220 Montevideo units.
Ans. is e i.e None of the above Ref. High Risk Pregnancy Fernando Arias 4/e, p 338
Factors affecting progress of labor
1. Parity of female: In multiparous females progress of labor is fast.
2. CPD: If CPD is present, progress of labor is slow.
3. BMI: In obese females, progress of labor is slow.
4. Gestation at age: Increasing gestational age also shows progress of labor.
5. Fetal sex: Male gender is associated with statistically longer active first stage.
6. Twin pregnancy: s also associated with slower progress of labor.
Ans.isci.e S2,3,4 Ref. Dutta Obs 7/e, p 518
Pudendal nerve arises from: S, , , roots
Pudendal block will block these roots
Ans. is c i.e Relieves pain from the lower third of Vagina and episioto my can be performed
Ref Dutta Obs 7/e, p 517-518 and William 23/e, p 450
Paracervical block relieves pain from upper third of Vagina, not lower third.
Ans. is d i.e Epidural block Ref. Williams 24/e, p 513
When complete relief of pain is needed throughout labor, epidural analgesia is safest and simplest.
Ans. is d i.e Retained palcenta Ref. Williams 24/e, p 513

Read the text for explanation.
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36.

37.

Ans. is a i.e M/C associated with ocapito posterior position Ref. Fernando Arias 4/e, p 33
Hypertonic uterine dysfunction:

Labor Dysfunction:

Can be described as Hypotonic or Hypertonic

Hypertonic uterine dysfunction:

e |tis rare spontaneous event (occuring in | in 3000 labors)

e M/C associated with late active phase dysfunction (not latent phase). In active phase also- it occurs during late
phase i.e when cervix is almost 7 cm dilated.

The labor curve shows a decelerative or arrest pattern from 7 cm to 10 cm.

M/C cause (in 30 % cases) is occipitoposterior position.

M/C in Nulliparous females.

Hypertonic uterine dysfunction means- the uterine contractions are incoordinated and increased in frequency (4-5 per
10 minutes) without a rest period in between. The baseline tone is also increased.

e Since the M/C cause is OP position, hence wait and watch policy should be adopted.

e Attention should be paid towards maternal hydration status.

e Oxytoin infusion can be considered but it can lead to hyperstimulation/tachysystole.

Hypotonic dysfunction:

e Refers to the presence of inadequate uterine contractions.

e |tis also seen in active phase- but early active phase, i.e poor progress is seen between 4 to 7 cm dilatation

e M/C in Nulliparous females.

Ans. is c i.e Rickets Ref. Fernando Arias 4/e, p 3
Read the text for expalanation.
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QUESTIONS

Induction at term is not done in: [Al 08]
a. Hypertension b. DM

c. Heart disease d. Renal disease

In bishop score all are included except: [Al 07]

a. Effacement of cervix

b. Dilatation of cervix

c. Station of head

d. Interspinal diameter

Bishop’s score includes: [PGI Nov 07/PGI June 98]
Dilatation of cervix

Effacement

Cervical softening

Condition of os

Position of head

®© Q20T o

All of the following are used for induction of labour,

except: [AIIMS May 04]
a. PGF,a tablet b. PGE, tablet
c. PGE,gel d. Misoprostol

All of the following drugs are effective for cervical

ripening during pregnancy except: [Al 04]
a. Prostaglandin E2

b. Oxytocin

c. Progesterone

d. Misoprostol

ARM is contraindicated in: [PGI Dec 98]

a. Placenta previa

b. Hydramnios

c. Accidental hemorrhage

d. Twins

All of the following are true about augmentation of
labor except: [AIIMS Nov 14]
a. Twin pregnancy precludes the use of oxytocin

b. Ammiotomy decreases the need for oxytocin use

10.

1.

12.

c. Methods of augmentation does not increase the risk
of operational management
d. Associated with a risk of uterine hyper stimulation
Indication for induction of labour is:
[New Pattern Question]
a. Placenta previa

b. PIH at term
c. Heart disease at term
d. Breech

Contraindication of induction of labour:

[New Pattern Question]
b. Bad obstetrical history
d. Heart disease

a. PIH
c. Diabetes

Benefits of surgical induction (ARM) are all except:
[New Pattern Question]

Lowers the blood pressure in preeclampsia

Relieves the maternal distress in hydramnios

Decreases incidence of amnionitis

Reduces the need of caesarean section

aoow

Best method of induction of labour in hydramnios:
[New Pattern Question]
a. High rupture of the membranes
b. Low rupture of the membranes
c. Abdominal amniocentesis followed by stabilising
oxytocin drip
d. Prostaglandins
Which one of the following methods for induction of
labour should not be used in patient with previous
lower segment caesarean section?
[New Pattern Question]
Prostaglandin gel
Prostaglandin tablet
Stripping of the membrane
Oxytocin drip

aooow
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EXPLANATIONS
&
REFERENCES

1. Ans. is None Ref. John Hopkins Manual of Obs and Gynae 4/e, p 77;
COGDT 10/e, p 209, 210; Dutta Obs. 7/e, p 522; Williams 24/e, p 523

Induction: Implies stimulation of contractions before the spontaneous onset of labor.
Often the cervix is closed and uneffaced .. labor induction is commenced by first making cervix soft, the process is called
as cervical ripening.
Augmentation of labor implies increasing the strength of uterine contractions such that labor progresses fast.
Induction of labor is indicated in all those conditions when the benefits to either mother or fetus outweigh those of pregnancy
continuation.
Contraindications of Induction of labour

They include all those conditions that preclude spontaneous labour and vaginal delivery. —COGDT

‘Q

Absolute Contraindication

Most High CAPUT
Most — Macrosomia
High — Severe hydrocephalus
¢ C = Contracted pelvis®advance cancer cervix
e A = Active genital herpes, high viral load of active HIV
e P = Placenta previa? cord prolapse
* U = Uterine scar due to: LSCS
— Previous classical cesarean section
- Myomectomy entering the endometrium
- Hysterotomy
- Unification surgery
e T = Transverse lie, i.e. malpresentations

J

Other contraindications:

— Non-reassuring fetal heart rate pattern —Wiilliams Obs. 22/e, p 537; 23/e, p 500
— Elderly primigravida with medical/obstetrics complications.

As far as Heart disease is concerned:

It is no more taken as a contraindication for induction of labour:

Heart disease-"induction is generally safe” —Williams Obs. 23/e, p 962
This is an older question where heart disease was taken a contraindication for IOL but nowadays it is not, so our answer
is none.

2. Ans.is di.e. Interspinal diameter
3. Ans.is a, b, c and e i.e. Dilatation of cervix; Effacement; Cervical softening; and Position of head
Ref. Williams Obs. 22/e, p 537; 23/e, p 502; COGDT 10/e, p 209; Dutta Obs. 7/e, p 523
Bishop score is a quantitative method for prediction of successful induction of labour.

It includes the following parameters:

Cervical Dilatation (most important parameter)
Cervical Position

Cervical Effacement

Head Station

Cervical Consistency

Mnemonic: Delhi Police Employed Special Commandos.

OwmwO
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Bishop scoring in detail:

Dilatation (cm) Effacement (%) Station* Cervical Consistency Cervical Position
0 Closed 0-30 -3 Firm Posterior
1 1-2 40 - 50 -2 Medium Midposition
2 3-4 60 —-70 -1,0 Soft Anterior
3 >5 >80 +1, 42 = —

*Station reflects a -3 to +3 scale.
e Induction of labour is successful with a score of 9 or more and is less successful with lower scores.
o A score of <4 means ripening of cervix is indicated before inducing labour.
Ans. is a i.e. PGF a tablet
Ans. is c i.e. Progesterone tablet
Ref. Dutta Obs. 7/e, p 524; Fernando Arias 3/e, p 284-286; Williams Obs. 24/e, p 525
Ripening of cervix is changing the cervical matrix from sol to gel state by dissolving the collagen bundles. Ultimately the
cervix becomes soft.
Techniques for cervical ripening:

Pharmacological method Nonpharmacological method

* Prostaglandin  Stripping the membrane

- Dinoprostone gel (PGE, ) - it is the gold standard for  « Mechanical dilators:

cervical ripening - Osmotic dilators

- Misoprostol (PGE1) tablet - vaginal or oral - Balloon catheter/Transcervical catheter placed
 Steroid receptor antagonist through internal os

- Mifepristone » Extra-amniotic saline infusion

- Onapristone
* Relaxin
. glyctenfl trinitrate, isosorbide mononitrate —Fernando Arias 3/e, p 286, Williams Obs 23/e, p 503
+ Oxytocin

Also Know: Ferguson reflex: mechanical stretching of the cervix enhances uterine activity in many species including
humans manipulation of the cervix and stripping of fetal membranes leads to an increase in blood levels of prostaglandins.
Prostaglandins are very useful both for ripening of cervix and for induction of labour.

N

N 4

Important points on prostaglandins:

* The gold standard agent for cervical ripening is PGE, i.e dinoprost gel

* The gold standard agent for inducing labour is PGE,

+ The analogue of prostaglandin recently approved by ACOG for cervical ripening-PGE, (misoprost)

» The analogue of prostaglandin which is contraindicated in scarred uterus and should not be used in previous
LSCS patients-PGE,

» The analogue of prostaglandin which is not used for inducing labour-PGF-2 alpha

» The analogue of prostaglandin which is used in PPH-PGF-2 alpha

J

Ans. is b i.e. Hydramnios Ref. Dutta Obs 7/e, p 525
* ARM is a method for inducing and augmenting labour.

« Itinvolves rupturing the membranes overlying the cervix using a Kocher’s forcep®.

o ltis applicable when cervix is partially dilated and bischop score is high.

Advantages:

o Promotes labour by stimulating release of endogenous prostaglandins.

« Encourages application of the fetal head to the cervix.

e Colour of the liquor can be observed and meconium staining ruled out.

o Permits the use of fetal scalp electrode for intrapartum fetal surveillance.
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Disadvantages:
« If performed before the presenting part is well fixed, so it can lead to cord prolapse.
e ARM can lead to-infection if frequent vaginal examinations are performed.

e It can cause abruption in case of polyhydramnios.
Contraindications:

o Intrauterine fetal death® * Maternal AIDS

« Genital active herpes infection + Chronic hydramnios®
(In chronic hydrominos controlled ARM is done
and not just simple ARM — as sudden decompression can
lead to abruptioplacentae)

Also Know:

e ARM and stripping of membranes are different. Stripping of Membranes is the digital separation of membranes from
the wall of the cervix and lower uterine segment.

« Immediately after ARM fetal heart sounds should be auscultated.

» Transient changes in the fetal heart rate, can occur due to resettlement of the cord after the liquor flows out.

» Early and variable deceleration? of fetal heart rate is relatively common with amniotomy.

Ans. is a i.e. Twin pregnancy precludes the use of oxytocin Ref. Williams 24/e, p 530-532

Lets analyse each option:

Option b: Amniotomy decreases the need for oxytocin use

“Route and associates found that amniotomy with oxytocin augmentation for arrested active-phase labor shortened
the time to delivery by 44 minutes compared with that of oxytocin alone”. —Wiilliams 24/e, p 5632

Thus option b is correct.

Option c: Methods of augmentation does not increase the risk of operational management.
“Amniotomy does not alter the route of delivery” —Wiilliams 24/e, p 5632
Thus option c is correct.

Option d: Assiciated with risk of uterine hyperstimulation.

Dutta 7/e, p499: Clearly mentions-uterine hyperstimulation is an observed side effect of oxytocin.
i.e. option d is correct

Thus by exclusion our answer is ‘a’ i.e.

Twin pregnancy precludes the use of oxytocin

This is incorrect as proved by the following lines of williams

In twin pregnancy

“Provided women with twins meet all criteria for oxytocin administration, it may be used” —Williams 24/e, p 916
Ans. is b i.e. PIH at term
Ref. Dutta Obs. 7/e, p 522; COGDT 10/e, p 209, John Hopkins Manual of Obs and Gynae 4/e, p 77.

Indications of Induction of Labour Williams 24/e, p 523
» Preeclampsia/eclampsia * Intrauterine fetal death
* Maternal medical complications like * IUGR
— Diabetes mellitus * Prolonged pregnancy
- Chronic renal disease * Rh incompatibility
» Abruptio placenta * Lethal malformation
* Premature rupture of membrane » Unstable lie after correction into longitudinal lie (versions)
» Chorioamnionitis » Fetus with major congenital anomaly
» Chronic hydramnios/Oligohydromnios » Nonreassuring fetal status

Note: + Major degree of placenta previa is a contraindication for IOL.

o We are not taking heart disease as our answer because although induction of labour is not contraindicated in it but then
it is not an indication also. No where it is given that heart disease is an indication for induction of labour, everywhere it

is mentioned that IOL is safe or can be done.
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1.

12,

Ans. is None or d i.e. Heart disease Ref. COGDT 10/e, p 209, 210; Dutta Obs. 7/e, p 522
As explained in answer 1—

Diabetes and PIH are indications for induction of labour and not contraindication.

In case of bad obstetrics history—

“It is a sound plan, if facilities are available, to terminate the pregnancy atleast one week prior to the period at
which previous mishap has occured.” —Dutta Obs. 6/e, p 343

Thus induction of labour has to be done in case of BOH.
Here heart disease is the answer by exclusion only, although now we know it is not a contraindication.

Ans. is c i.e. Decreases incidence of amnionitis Ref. Dutta Obs. 7/e, p 525
p_

N 4

Immediate beneficial effects of ARM

» Lowering of the blood pressure in pre-eclampsia-eclampsia.

» Relief of maternal distress in hydramnios.

» Control of bleeding in APH.

» Relief of tension in abruptioplacentae and initiation of labour.

These benefits are to be weighed against the risks involved in the indications for which the method is adopted.
Hazards of ARM

» Chance of umbilical cord prolapse — The risk is low with engaged head or rupture of membranes with head fixed

to the brim.
* Amnionitis
» Accidental injury to the placenta, cervix or uterus, fetal parts or vasa-previa
 Liquor amnio embolism (rare) )
Ans. is c i.e. Abdominal amniocentesis followed by stabilising oxytocin drip Ref. Dutta Obs 7/e, p 215

Artificial rupture of membranes is C/I in polyhydramnios as it leads to sudden decompression of uterus which can cause
abruptio placenta.

Method of induction in these patients is:

Amniocentesis — drainage of good amount of liquor — to check the favorable lie and presentation of the fetus — a stabilising
oxytocin infusion is started — low rupture of the membranes is done when the lie becomes stable and the presenting part
gets fixed to the pelvis. This will minimize sudden decompression with separation of the placenta, change in lie of the fetus
and cord prolapse.

Ans. is b i.e. Prostaglandin tablet Ref. Dutta Obs. 7/e, p 524; Fernando Arias 3/e, p 286

Prostglandin tablet is misoprostol (PGE,) which is contraindicated in women with previous cesarean births.

Misoprostol

It is an analogue of Prostaglandin E,.

Indications:

e Medical abortion in the first trimester of pregnancy.

e Evacuation of uterus in case of anembryonic pregnancies or early fetal demise.
* Ripening of cervix prior to second trimester abortions.

» Ripening of cervix and induction of labour in term pregnancies.

o For treatment and prevention of postpartum bleeding.
Pharmakokinetics:

e ltis available in tablet form.

» Metabolized in liver.

Complication:

o Nausea, vomitting, diarrhea.

o Uterine hyperstimulation.

Contraindication:

 Women with previous uterine surgery particularly cesarean section.
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-

Postpartum decidual secretions present are referred
to as: [Al 97/ MAHE 05]
a. Lochia
b. Bleeding per vaginum
c. Vasa-previa
d. Decidua-capsualris
Lochia in correct order: during puerperium:
a. Rubra, serosa, alba [AIIMS Nov 2013]
b. Serosa, rubra, alba
c. Alba, serosa, rubra
d. Alba, mucosa, serosa

Likely size of uterus at 8 weeks postpartum is:
a. 100 gm b. 500 gm [Al 97]
c. 700 gm d. 900 gm

A pregnant female has past history of embolism in

puerperium. What medical management she should

take in next pregnancy to avoid this:

a. Cumpulsory prophylaxis with warfarin start at 10
weeks [AIIMS Nov 99]

b. To take warfarin after delivery

c. Chance of thromboembolism increases by 12% in
next pregnancy

d. Does not need anything

Initiation of lactation is affected by: [PGI Dec 01]
a. Oxytocin

b. Prolactin

c. HPL

d. Thyroid hormone

e. Progesterone

Decrease lactation seen in: [PGI Dec 03]

a. Maternal anxiety
Antibiotic therapy
Cracked nipple
Breast abscess
Bromocriptine therapy

®ooo

10.

1.

12.

Contraindication to breast milk feeding:
[PGI June 01]
Mother is sputum negative
Bromocriptine therapy for mother
Heavy breast engorgement
Ca breast
Mother on domperidone

cpaooTow

Contraindications for breast feeding are all except:
[PGI June 00]

a. Hepatitis-B infection of mother

b. Lithium treatment of mother

c. Acute bacterial mastitis

d. Tetracycline treatment of mother

About colostrum true statements are:

a. Secreted after 10 days of childbirth

b. Rich in immunoglobulin

c. Contains more protein

d

e

[PGI 03]

Contains less fat
Daily secretion is about 10 ml/day

In comparison to breast milk, colostrum has higher
content of:

a. Carbohydrates b. Fat

c. Sodium d. Potassium

Which of the following is more correct about breast
infection during lactation? [Al 08]
a. Due to bacteria from Infant’s GIT.

b. Mastitis does not affect the child

c. E.coliis the only organism

d. Can lead to abscess and | and D may be required

Contraceptive method of choice in lactating
mothers is:

a. Barrier method

b. Progesterone only pill

c. Oral contraceptive pills

d. Lactational amenorrhea

[Al 09]
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13.

14.

15.

16.

A 24-year-old P2+0 woman presents to the
emergency department complaining of pain in her
right breast. The patient is postpartum day 10 from
an uncomplicated spontaneous vaginal delivery at
42 weeks. She reports no difficulty breast-feeding
for the first several days postpartum, but states that
for the past week her daughter has had difficulty
latching on. Three days ago her right nipple became
dry and cracked, and since yesterday it has become
increasingly swollen and painful. Her temperature is
38.3°C (101°F). Her right nipple and areola are warm,
swollen, red, and tender. There is no fluctuance or
induration, and no pus can be expressed from the
nipple. [New Pattern Question]
a. Continue breast feeding from both the breasts
b. Breastfeed from unaffected breast only
c. Immediately start antibiotics and breastfeed only
when antibiotics are discontinued.
d. Pump and discard breastmilk till infection is over and
then continue breatfedding
e. Stop breastfeeding immediately.

Sarita, a 30 year old woman develops a deep vein
thrombosis in her left calf on fourth post operative
day following cesarean section done for fetal
distress. The patient is started on heparin and is
scheduled to begin a 6 weeks course of warfarin
therapy. The patient is a devoted mother who wants
to breast feed her baby. What is the advice which is
given to the patient:
[New Pattern Question]
a. Patient may continue breast feeding at her own risk
b. Patient should breast feed her baby only if her INR
is at <2.5
c. Patient can breast feed her baby after 6 weeks
course of warfarin is over
d. Warfarin is not a contraindication for lactation
e. Warfarin is absolutely contraindicated during
lactation.

You are called to a maternity ward to see a 23
year old primi patient who had delivered a 2.7 kg
baby boy 2 days back.She had a normal vaginal
delivery and placenta delivered spontaneously.
Now she complains of bloody vaginal discharge
with no other signs. O/E you notice a sweetish
odour bloody discharge on the vaginal walls and
introitus.Sterile pelvic examination shoes a soft
non tender uterus.Her P/R-78/min, B/P-110/76 mm of
hg, temp-37°C,R/R-16/min. Her WBC count =10,000
with predominant granulocytes. What is the most
appropriate step? [New Pattern Question]
Currettage
Oral antibiotics
Reassurance
Order urinalysis
Vaginal culture
Which of the following sets of condition is attributed
to normal physiology of puerperium?

[New Pattern Question]

Q200D

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

Tachycardia and weight gain

Retention of urine, constipation and weight gain
Constipation, tachycardia and retentio of urine
Retention of urine and constipation

The uterus becomes pelvic organ after delivery in:
[New Pattern Question]

12 to 14 days

16 to 18 days

cooo

a. 10to 12 days b.
c. 14 to 16 days d.
e. 181to 20 days

Without breast feeding the first menstrual flow
usually begins — weeks after delivery:

[New Pattern Question]
a. 2-4 weeks b. 4-6 weeks
c. 6-8 weeks d. 8-10 weeks
e. More than 10 weeks

Common route of spread of puerperal sepsis:
[New Pattern Question]

a. Lymphatic b. Direct invasion

c. Skip lesion d. Hematogenous

The cause of ‘postpartum blues’ is:
[New Pattern Question]
Decreased estrogen
Decreased progesterone
Increased prolactin
Decreased estrogen and progesterone

All are complication of formula fed baby over
human milk fed baby except: [New Pattern Question]
a. Necrotizing enterocolitis

b. Otitis media

c. Hypocalcemia

d. Vitamin K deficiency

Most common immunoglobulin secreted by mother
in milk and colostrum is: [PGI June 97]
a. IgA b. 1gG
c. IgE d. IgD

All of the following are true regarding after pains
except: [New Pattern Question]
a. M/C in multiparous females

b. Pain worsens when infant suckles

c. Decreases in intensity by 5th day

d. They become more pronounced as parity increases

For first 2 hrs after delivery, temperature should be
recorded: [New Pattern Question]
a. Every 5 mins b. Every 15 mins

c. Every 30 mins d. Hourly

M/C nerve injured during normal vaginal delivery is:

[New Pattern Question]
a. Femoral N b. Lateral femoral cutaneous N
c. lliohypogastric N d. llio inguinal N

Which of the following steps has proven benefit in

decreasing puerperal infection following cesarean

section: [New Pattern Question]

a. Non closure of peritoneum

b. Single layer uterine closure

c. Administration of single dose of ampicillin or 1st
generation cephalosporin at the time of cesarean
delivery.

d. Skin closure with staples than with suture

aoop
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EXPLANATIONS
&
REFERENCES

Ans. is aii.e. Lochia Ref. Dutta Obs. 7/e, p 146
Ans. is a, i.e. Rubra, serosa, alba Ref. Dutta Obs. 7/e, p146
o

LOCHIA:

« It is the vaginal discharge for the first fortnight during puerperium

» The discharge originates from the uterine body, cervix and vagina.

It has got a peculiar offensive fishy smell.

 lts reaction is alkaline tending to become acid towards the end.

» Depending upon the variation of the color of the discharge, it is named as:
- Lochia rubra (red) 1-4 days.
- Lochia serosa (5-9 days) — the color is yellowish or pink or pale brownish.
- Lochia alba — (pale white) — 10-15 days.

Composition:

* Lochia rubra consists of blood, shreds of fetal membranes and decidua, vernix caseosa, lanugo and meconium.

* Lochia serosa consists of less RBC but more leukocytes, wound exudate, mucus from the cervix and microorganisms
(anaerobic streptococci and staphylococci).

* Lochia alba contains plenty of decidual cells, leukocytes, mucus, cholestrin crystals, fatty and granular epithelial
cells and microorganisms.

Note:

» The average amount of discharge for the first 5-6 days, is estimated to be 250 mL.

* The normal duration may extend up to 24—36 days (Williams 24/e, p 670). The red lochia may persist for longer
duration especially in women who get up from the bed for the first time in later period.

Clinical importance:

» The discharge may be scanty, especially following premature labors or in case of infection or may be excessive
in twin delivery or hydramnios, or subiinvolution of uterus and retained bits of conception.

+ If malodorous, indicates infection. Retained plug or cotton piece inside the vagina can also be a cause should be

kept in mind.
. Peprsistence of red color beyond the normal limit signifies subinvolution or retained bits of conceptus. -
Ans.is ai.e. 100 gm Ref. Dutta Obs. 7/e, p 145; Williams Obs. 24/e, p 669
Weight of uterus : * Immediately after delivery — 1000 gm
» Atthe end of 1 week — 500 gm
* At the end of 2 weeks — 300 gm
» Atthe end of 4 weeks it weighs — 100 gm (Pre-pregnant state).
Also Know :

e |mmediately following delivery, the fundus is just below the umbilicus (13.5 cm above the symphysis pubis/ 20 weeks
gestational age size.)?

Involution of the uterus

e After 24 hours of delivery, height of uterus decreases by 1.25 cm/day.?

e Uterus is a pelvic to organ.?by the end of 2 weeks.

e Uterus returns almost to its normal size (pre pregnant size) by the end of 8 weeks.

e The process by which the postpartum uterus returns to its pre pregnant state is called as /nvolution.

e Involution is achieved by decrease in the size of muscle fibres?(and not in the number).@
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Placental site involution: Immedietly after delivery placental site is palm size. By the end of 2 weeks it is 3—4 cm in
diameter.
Note: Doppler USG shows continuously increasing uterine artery vascular resistance during first five days postpartum.
Ans. is b i.e. To take warfarin after delivery

Ref. Williams 23/e, p 1028, 29, Table 47.6
Friends venous thromboembolism in pregnancy, is one of those topics which we donot study in detail during undergraduation.
So, | am giving in brief, all the important points you need to remember:
Venous thromboembolism in pregnancy
e Venous thromboembolism is the leading cause of maternal deaths in developed countries.
e Pregnancy increases the risk of thromboembolism 6 times as all components of virchow’s triad are increased.?
A. Deep vein thrombosis:
e |eft sided DVT is more common than right sided DVT.
e Homans sign-i.e pain in calf muscles on dorsiflexion of foot is positive.

Investigations

e Recommended method during pregnancy: Doppler ultrasound

e Gold standard (in conditions other than pregnancy): Venography

e Though objective evidence is ideal, treatment should be started on clinical grounds, if confirmatory tests are not available.
Management

» Drug of choice in pregnancy is unfractionated heparin
* Low molecular weight heparins (enoxaparin, dalteparin) are safe during pregnancy and breast feeding. But they
should not be used in
i. Women with prosthetic valves
ii. Renal failure
iii. With regional analgesia
Warfarin is not safe during pregnancy as it crosses placenta and can cause fetal malformations (Conradi syndrome).
The single undisputed use for warfarin in pregnancy is in women with prosthetic heart valves.
Monitoring is done by —APTT and Platelet count.

Protocol

Heparin — (I/V, S/C)

Continued
v v .
Therapeutic dose-for 6 Prohylactic dose throughout pregnancy
weeks after acute event and for 6 weeks postpartum

For post partum venous thrombosis, treatment with i/v heparin and warfarin are started simultaneously 6-8 hours after
vaginal delivery and 24 hours after cesarean section and once INR is between 2 and 3, heparin is discontinued and warfarin
is continued for 6 weeks.

Note: Warfarin is absolutely safe in lactation.

Thromboprophylaxis :

Women at risk of venous thromboembolism during pregnancy have been grouped into different categories depending on
the presence of risk factors. Thrombo prophylaxis to such a woman depends on the specific risk factor and the category.
(1) Alow risk woman has no personal or family history of VTE and are heterozygous for factor V Leiden mutation. Such a
woman need no thromboprophylaxis, (2) A high risk woman is one who has previous VTE or VTE in present pregnancy,
or antithrombin-Ill deficiency. Such a woman needs low molecular weight heparin prophylaxis throughout pregnancy and
postpartum 6 weeks. Women with antithrombin-III deficiency can be treated with antithrombin-IIl concentrate prophylactically.
Now lets have a look at the question: It says a female with previous history of embolism becomes pregnant, what medical

management should be given to her.
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Option ‘a’i.e. Compulsory prophylaxis with warfarin at 10 weeks.

e |tis absolutely wrong as warfarin is not given during pregnancy.

Option ‘b’ i.e. to take warfarin after delivery - As discussed above, in all high risk patients, post partum prophylaxis with
warfarin has to be given as peuperium is the time of greatest risk for embolism/thromboembolism. Thus option b is correct.
During pregnancy : A women with previous H/O embolism becomes high risk patient. In such patients prophylaxis with
heparin needs to be given. Hence option ‘d’ is incorrect.

Ans. is a, b, c and e i.e. Oxytocin; Prolactin; HPL; and Progesterone
Ref. COGDT 10/e, p 238 239, Dutta 7/e, p 148-149, 239

Hormones acting on breast

v
v v v '

For mammogenesis For lactogenesis For galactokinesis For galactopoiesis
i.e. mammary i.e. Initiation of i.e. ejection of milk Mantainence of lactation
growth and milk secretion or let down reflex

development

v v v v

Main hormone Main hormone Main hormone Main hormone
Estrogen (for prolactin. — Oxytocin — Prolactin

Ductal growth) Supporting hormones- — Suckling of — Continous suckling
Progesterone estrogen breast

(for alveolar growth)

Other hormone

- HPL

e Growth hormone

+ Insulin thyroxine
Note : For milk
secretion to occur
nursing effort is not
essential

Ans. is a, ¢, d and e i.e. Maternal anxiety; Cracked nipple; Breast abscess; and Bromocriptine therapy
Ref. Dutta Obs. 7/e, p 439

Causes of Inadequate Milk Production (Lactation Failure)

e Infrequent suckling.

e Depression or anxiety state in puerperium

e Reluctance or apprehension to nursing.

e Poor development of nipples/retracted nipple.

e Painful breast lesion viz cracked nipple/ breast abscess.

e Endogenous suppression of prolactin.

e Prolactin inhibition (ergot preparation, diuretics, pyridoxine, bromocriptine).

Note: Lactation suppressors and galactagogues

Lactation suppressors Galactagogues/drugs milk secreting
1. Bromocriptine/cabergoline 1. Nipple stimulation

2. Testosterone 2. Breast pump

3. Ethinyl estradiol 3. Metoclopramide

4. Pyridoxine 4. Intranasal oxytocin

5. Sulpiride
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10.

Ans. is b and d i.e. Bromocriptine therapy for mother; and Ca breast

Ref. COGDT 10/e, p 242, 702; 23/e, p 652
p

JContraindications to Breast feeding

* Mother on IV drug abuse/excess alcohol.

* In females undergoing treatment for breast cancer (ACOG 2000)

» Mother on anticancer drugs or other teratogenic drugs.

» Active Herpes simplex lesions of the breast.

» Active/untreated pulmonary tuberculosis in mother.

» Galactosemia and congenital lactose intolerance in infant.

» HIV-positive mother if she can afford formula feeds. Y,

Hepatitis B/C infections are concerned they are not contraindications to breast feeding.
Infants of seropositive hepatitis B mothers should be given Hepatitis B Immunoglobulin (IM) within 12 hours of birth.
Also know : HIV in developing countries is not a contraindication for breastfeeding .

Medications contraindicated during lactation. —COGDT 10/e, p 242
Medication Reason
Bromocriptine Suppresses lactation; may be hazardous to the mother
Cocaine Cocaine intoxication

Cyclophosphamide Possible immune suppression; unknown effect on growth or association with carcinogenesis;
Cyclosporine neutropenia

Doxorubicin Possible immune suppression; unknown effect on growth or association with carcinogenesis;
Ergotamine Possible immune suppression; Unknown effect on growth or association with carcinogenesis;
Lithium Vomiting, diarrhea, convulsions (at doses used in migraine medications)

Methotrexate Possible immune suppression; unknown effect on growth or association with carcinogenesis;
Phencyclidine Neutropenia

Phenindione Potent hallucinogen

Radioactive iodine —

Ans. is a, c and d i.e. Hepatitis B infection of the mother; Acute bacterial mastitis; and Tetracycline

Ref. COGDT 10/e, p 242; Williams Obs. 22/e, p 702, 704; 23/e, p 652-654
Breast feeding is not contraindicated in case of maternal hepatitis B infection as explained in previous question.
Option ‘b’ Lithium is contraindicated during pregnancy and lactation (see Answer 7)
Option ‘c’i.e. Acute bacterial mastitis.
“In case of acute bacterial mastitis breast feeding should be continued as it is helpful in avoiding abscess
formation. If the infected breast is too tender to allow suckling, gentle pumping until nursing can be resumed is
recommended.” —Williams Obs. 22/e, p 704
Option ‘d’ Tetracycline : according to KDT
“Tetracycline is secreted in breast milk and can cause teeth discoloration and impaired growth in infants and
children therefore is contraindicated during lactation.” —KDT 5/e, p 850
But all other books and extensive internet search (see Drug.com/Rxlist.com) says that tetracycline is not contraindicated
during lactation but should be used cautiously in nursing mothers.
Ans. is b, c and d i.e. Rich in immunoglobulin; Contains more protein; and Contains less fat

Ref. Dutta Obs. 7/e, p 148; Ghai 6/e, p 150, COGDT 10/e, p 240;

Ans. is c i.e. Sodium Ref. Dutta Obs 7/e, p 148
Colostrum is a deep yellow serous fluid secreted from breasts starting from pregnancy and for 2-3 days after delivery.
Composition

e |t has higher specific gravity and higher protein, Vitamin A, D, E, K, immunoglobulin, sodium and chloride content than
mature breast milk.

e |t has lower carbohydrate, fat and potassium than mature milk.

Advantages

e Antibodies (IgA, 1gG, IgM) and humoral factor (lactoferrin) provide immunological defence to the new born.

e | axative action due to fat globules.

e |tis an ideal natural starter food.
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1.

12,

13.

Extra edge
Protein Fat Carbohydrate Water
Colostrum 8.6 23 3.2 86
Breast milk 1.2 3.2 7.5 87

Ans. is d i.e. Can lead to abscess formation for which | and D may be required
Ref. Dutta Obs 7/e, p 439; William Obs 24/e, p 691, COGDT 10/e, p 245
Mastitis is parenchymatous infection of breast.

Most common organism causing breast infection: Staphylococcus aureus

Others: » Coagulase negative Staphylococci
» Viridian Streptococci.
* Symptoms appear in the 3rd or 4th week.
Infection is almost always unilateral

“The immediate source of organism that cause mastitis is almost always the infant’s nose and throat.”
—William Obs. 24/e, p 691

(Not GIT so option “a” is incorrect)
e Predisposing factors : fissures/abrasions or cracks in nipples.

e Mastitis is not a contraindication for breast feeding.

Treatment
In patients not sensitive to penicilin Patients allergic to penicillin
Dicloxacillin (DOC for emperical therapy) Erythromycin

— Treatment to be given for 10-14 days.
— About 10% of women with mastitis develop an abscess due to variable destruction of breast tissue.

If abscess is formed - surgical drainage is done under general anaesthesia (i.e. option “d” is correct).
Ans. is b i.e. Progesterone only pill Ref: Williams Obs, 23/e, p 694, Dutta Obs, 7/e, p 558
“According to the American college of obstetries and gynaecologist (2000), progestin only contraceptives are the preferred
choice in most of the cases. In addition IUD’s may be recommended for the lactating sexually active woman after uterine
involution.” —Williams, Obs 24/e, p 715
Lactational amenorrhea
“For mothers who are nursing exclusively, ovulation occurring during the first 10 weeks after delivery is unlikely. But it is
not a reliable method if mother is nursing only in day time. Waiting for first menses involves a risk of pregnancy because
ovulation usually antedates menstruation.” —Willams 24/e, p 715
Safe period method — In this method the fertile period is calculated and the female should refrain from having sex during
that period
The basic prerequisite of this method is that cycles should be regular which is usually not the case with lactating mothers
— safe period method is not applicable in them.
IUCD’s — According to Williams 23/e p 644 IUCD’s can be used as an alternative to progesterone only pills by lactating
mothers but only following complete uterine involution in woman who are sexually active.

Remember in Nutshell
1st contraceptive of choice in lactating mother — Progesterone only pill or progesterone implant or DMPA injection.
IUCD can also be used.

Ans. is a i.e. Continue breast feeding from both the breasts

Ref. Dutta Obs, 7/e, p 439; William Obs, 22/e, p 703, 23/e, p 653; COGDT 10/e, p 245
A postpartum lady coming with H/o pain in breast and fever and nipples being warm, red, swollen, with no induration,
fluctuance and no pus extruding from them - leaves no doubt that the patient is having mastitis. As discussed in question
9, mastitis is not a contraindication for breast feeding. She should continue feeding from both the breasts.
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14.

15.

16.

17.

18.

Ans. is d i.e. Warfarin is not a contraindication for lactation

Remember:

e Warfarin is contraindicated in the first trimester of pregnancy as it can lead to contradi syndrome comprising of
microcephaly, optic atrophy, nasal hypolplasia and chondrodysplasia punctate.lt can also lead to IUGR, abortions and 1UD.

e But warfarin is absolutely safe during lactation as an extremely minute quantity of it is excreted in breast milk.
Ans. is c ie. Reassurance Ref. Dutta Obs 7/e, p 146

This patient is a purperal female who is complaining of bloody vaginal discharge with no other significant abnormal
signs. On examination there is a sweetish odour bloody discharge on the vaginal walls and introitus.Her vitals are normal
suggesting that this cannot be PPH (The most common cause of secondary PPH is retained bits of placenta for which
curettage is done, but here it is not required).

Slight amount of bloody discharge called as lochia is absolutely normal for the first 15 days after delivery and doesnot
require any treatment, so we will reassure the patient and do nothing.

Donot get confused with the finding of WBC count, 10,000 with predominant granulocytes as this is a normal finding in the
puerperal period Note- leucocytes can rise to as high as 25000 during puerperium probably as a response to the stress
of labor). Since lochia has no foul smell it means no infection and so no need for culture or antibiotics.
Ans. is d i.e. Retention of urine and constipation Ref. Dutta Obs. 7/e, p 146
General Physiological Changes in Puerperium

Pulse — ltincreases for few hours after delivery and then settles down to normal.

Temperature — In the first 24 hrs-temp should not be above 99°F
— On day 3, due to breast engorgement there may be slight rise of temperature.
(Note : Rule out UTI if there is rise of temperature).

Weight — Loss of 2 kg (5 Ib) occurs due to diuresis.
Blood Volume Decreases after delivery and returns to pre pregnant levels by the second week.?
Cardiac Output Rises after delivery to 60% above the pre-labour value, and returns to normal within one week.

Sl VIR R — Remain high upto the second week of puerperium, ESR levels also remain high.
ESR

Urinary tract — Retention of urine is common.
— Patient should be encouraged to pass urine following delivery.

GIT tract — Thirst increased
— Constipation (due to intestinal paresis)

Ans.is ai.e. 10 to 12 days Ref. Dutta Obs. 7/e, p 145; COGDT 10/e, p 222, 223, Fig 12-1
Now, this is a tricky one :

Till now we have studied that by the end of 2 weeks uterus becomes a pelvic organ i.e. involution is complete. But as far
as number of days are concerned some of you may think, 12-14 days as the correct answer.

COGDT 10/e, p 222 says—

“At the end of first postpartum weeks, it (uterus) will have decreased to the size of a 12 week gestation and is just palpable
at pubic symphysis. At 7th day it is at the level of pubic symphysis and by 10th day it is an intrapelvic organ.

Suppose even if we didnt have COGDT reference still-

Dutta says— Just after delivery uterus is 13.5 cm above pubic symphysis and thereafter its size decreases by 1.25 cm/
day which means by 10-12 days it will be an intrapelvic organ (i:e below the level of pubic symphysis).

Ans. is ci.e. 6-8 weeks Ref. Williams 24/e, p 678, p 147
Women not breast feeding have return of menses usually within 6 to 8 weeks. —Dutta Obs. 7/e, p 147
Also know:

Ovulation occurs at a mean of 7 weeks, but ranges from 5-11 week.

The Rule of 3’s :

* In the presence of FULL breast feeding, a contraceptive method should begin in the 3rd postpartum month.

»  With PARTIAL breast feeding or no breast feeding, a contraceptive method should begin during the 3 postpartum
week.
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19. Ans. is b i.e. Direct invasion Ref. Dutta Obs 7/e, p 433; Williams Obs. 22/e, p 714, 23/e, p 663

* Puerperal pyrexia — is defined as a rise of temperature reaching 100.4° F (38° C) or more (measured orally) on
2 separate occasions at 24 hours apart (excluding first 24 hours) within first 10 days following delivery.

* Any infection of genital tract which occurs as a complication of delivery is called as Puerperal sepsis.

* Most common site of Puerperal infection — Placental site. In vaginal delivery and uterine incision in cesarean section.

* Most common manifestation of Puerperal infection — Endometritis.

* Most common cause of Puerperal sepsis — Streptococcus.

* Most common route of infection — Direct spread.

« Single most significant risk factor for development of puerperal sepsis (uterine infection) = Route of delivery (It is M/C
in cesarean delivery than vaginal delivery)

* Mgt: Clindamycin + Gentamycin £ Ampicillin

20. Ans. is di.e. Decreased estrogen and progesterone Ref. Dutta Obs 7/e, p 443; COGDT 10/e, p 1020

21.

Puerperal Blues/3 Days Blues/Baby Blues

* ltis transient state of mental illness observed 4-5 days after delivery in nearly 50% of postpartum women.

» Postpartum blues occurs at the height of hormonal changes. —COGDT
10/e, p 1025

» Patients present with depression, anxiety, fearfulness, insomnia, helplessness and negative feelings towards infant.

It may last from a few days to 2—-3 weeks.

» Generally self limited, 20% of women may develop depression in the first postpartum year.

Treatment: Reassurance and psychological support of family members.

Post-partum Depression

* Itis observed in 10-20% of mothers.

* Itis more gradual in onset over the first 4-6 months following delivery or abortion.

» Changes in hypothalamo-pituitary-adrenal axis may be a cause.

+ Manifested by loss of energy and appetite, insomnia, social withdrawal, irritability and even suicidal attitude.

¢ Risk of recurrence 50-100% in subsequent pregnancies.

Treatment: Should be started early. Fluoxetine or paroxetine is effective and has fewer side effects.

According to kaplan, the cause of postpartum blues is :
“The sudden decrease in estrogen and progesterone immediately after delivery may also contribute to the disorder, but
treatment with these hormones are not effective.”

Ans. is d i.e. Vitamin K deficiency
Ref. Net Search (www.uspharmacist.com) Infant Formula vs Breast Milk; Ghai 6/e, p 164, 177, 331

Formula feeds contain a host of vitamin and minerals, as well as trace elements (zinc, mangnese, copper, iodine) and
electrolytes.

In formula feeds vitamin K is added in higher levels than in breast milk to reduce the risk of hemorrhagic diseases in new
born. So, vitamin K deficiency can never be a complication of formula fed babies.

Now let's see what Ghai 6/e, p 164, 331, 177 has to say on the rest of options.

Option “a” i.e. Necrotizing enterocolitis
“Almost all patients of neonatal necrotizing enterocolitis (NEC) are artificially fed prior to the
onset of illness. Breast milk is protective for NEC.” —Ghai6/e,p 164
Option “b” i.e. Otitis media

“Otitis media is one of the most common infections of early childhood. Anatomic features which
make this age group particularly susceptible to ear infection include shorter, more horizontally
placed and compliant eustachian tube, which permits reflux of nasopharyngeal secretions into
the middle year. A high incidence of bacterial carriage in the adenoids may also contribute to
the frequency of otitis media in children. Other risk factors include exposure to cigarette smoke,
over crowding, bottle feeding, cleft palate, allergic rhinitis, Down’s syndrome and disorders of
mucocilliary transport.” —Ghai 6/e, p 331
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Option “c” i.e. Hypocalcemia
“In the neonatal period there is transient hypopar