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Preface

Dear Students,

I 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 I have got printed at the end of the book. I apologise to all those who have sent me mails of appreciation but due
to paucity of space, I 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. Reading important theory becomes absolutely essential. Whether you do it from a
textbook or from subjectwise help-books, that is 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 9th Edition

i Theory before all the chapters revised and updated. In the theory part, you will get all the information you are required
to know as an intern or as an undergraduate student of Gynecology.
ii. Use of a lot of pedagogical features makes learning easy and simple to reproduce during exams:

(@) New tables have been added wherever necessary

(b) Flowcharts have been used to add simplicity

(c) Many new diagrams and real-time photographs have been added, for which I thank Shri Jitendar P Vij (Group
Chairman), Jaypee Brothers Medical Publishers for allowing me to use photographs and illustrations from eminent
Obs. and Gyne. books of Jaypee publication.

iii. The section of difficult review questions has been merged with the main questions of Al, AIIMS and PGI, because if NEET
will be held in the forthcoming years, it is no more important which question was asked in which state and which year;
what is important is the Question itself. I have incorporated them in the main section so that you do not miss out on any
of the important questions.

iv. New pattern questions (more than 200) with their explanations have been incorporated to give a fair idea to the students
about how the new pattern would be.
v. Image-based questions have been included in each chapter to give an idea to the students about this new pattern.

vi. In the color plates, many new diagrams, HSGs and images of instruments have been included. This section has been
created to help not only the undergraduate students for the preparation of their practical exams but also the PG aspirants
for the image-based questions.

vii. For the first time ever, annexures have been added for last-minute revisions.

Lining of female genital tract

Blood supply of genital tract

Lymphatic drainage of female genitalia

pH of vagina at different ages

Some important measurements

Male and female derivatives of embryonic urogenital structures

Origin of female genital tract

Culture media and DOC of various organisms

Clinical features of genital ulcers
10. Types of hysterectomies and structures removed
11. Pearl index of contraceptives

viii. All the references are from Shaw’s Gynecology 15th edition, Novak’s 15th edition, William’s Gynecology 1st and 2nd
editions, Jeffcoates’ 8th edition, Leon Speroff’s 8th edition and Dutta’s Gynecology 6th edition.

ix. Recentsolved papers of AIIMS May/November 2015, PGI May 2015 and November 2014, with fully explained, referenced

and authenticated answers are included at the end.

I hope all of you will 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 Gynecology. I 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.

New Delhi Dr Sakshi Arora Hans
June 2016 delhisakshiarora@gmail.com

VRN TT LN
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CHAPTER

Anatomy of the
Female Genital Tract

J| External Genital Organs (Syn: Vulva, Pudendum)

Vulva
The vulva includes mons veneris, labia majora, labia minora, clitoris, vestibule and

conventionally the perineum (Fig. 1.1). Collective name for

external genitalia and
perineum. -

Mons pubis

NN

,\"Q\ - y‘
BN\ 1,792
NN\

Prepuce
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AN
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N\ 7=
Sy =
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The hidradenoma of
Clitoris vulva arises from the
apocrine glands of
labia majora and mons
Labium majus veneris. J

Frenulum

Urethral meatus

Labium minus

Vaginal introitus Development of Vulva
Hymen Clitoris develops from genital
Fossa tubercle.
navicularis Vestibule Labia minora — genital folds.
Labia majora — genital
Fourchette .
(labioscrotal)

Posterior commissure swellings.

AnUS k\/estibule —> urogenital sinus. _/

Fig. 1.1: Vulva

(i

> Mons Pubis (Veneris): Pad of subcutaneous adipose connective tissue lying in e
front of the pubis and in the adult female covered by hair. Vulva
» Labia Majora: Lie on either side; join posteriorly to form the posterior « Blood supply — Internal
commissure. Their inner side is hairless. It is homologous to the scrotum in a pudendal artery
male. The round ligament terminates at its anterior third. ¢ Sensory innervation —
» The labia majora and the mons veneris contain: Pudendal nerve
o> The hair follicles. * Lymphatic drainage —
> The sebaceous glands. _Inguinalnodes
o Modified sweat glands known as the apocrine glands. Eng;ttitr?eISLliEl()?;ﬁnccljatlrlwr;?wlilc:]ieLeN
» Labia Minora: They are two thick folds of skin, devoid of fat, lying within the P

labia majora. Anteriorly, they enclose the clitoris and unite with each other in \Qauinale J
front and behind the clitoris to form the prepuce and the frenulum, respectively.
Lower portion of the labia fuses across the midline to form a fold of skin called
the fourchette. It is homologous to the ventral aspect of the penis.
» Clitoris: It is a small erectile body (2.5 cm) lying in the anteriormost part of the
vulva. It is homologous to the male penis. It consists of glans, a body and two
crura.
» Vestibule: Triangular space bounded anteriorly by the clitoris, posteriorly by
the fourchette, and on either side by the labia minora. It has 4 openings, namely
(Fig. 1.1):
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Important

Posterior wall of vagina
is 2.5-3 cm longer than
anterior wall.

Y

Note: Doderlein's bacilli
are present in a newborn
female’s vagina and then
disappear (after 10-14 days)
to reappear at puberty and
then again disappear after

menopause.

Urethral opening.

Vaginal orifice opening.

Bartholin’s ducts on either side.

Ducts of paraurethral glands, also known as Skene’s ducts on the posterior
surface of urethra.

EXTRA EDGE

» The posterior part of vestibule between fourchette and vaginal opening is called
fossa navicularis.

» Hymen is thin fold of mucous membrane attached to vaginal orifice all around.

» Itis lined by stratified squamous epithelium on both sides.

> The hymen is most commonly torn posterolaterally or posteriorly.

» Itisreplaced by tags after childbirth, called carunculae myrtiformes.

Ll

}l Internal Genital Organs

The internal genital organs in a female include vagina, uterus, fallopian tubes, and
the ovaries.

Vagina

» Distensible fibromuscular canal connecting the uterine cavity with the exterior
at the vulva.

» Anterior wall = 7.5 cm, posterior wall =9 cm in length.

» Upper vagina is separated by cervix into anterior, posterior and lateral fornices.

» Deepest fornix = posterior fornix; Shallowest fornix = anterior fornix

» On cut section = It is H-shaped

Relations of Vagina

Anterior —  Bladder (upper third)
Urethra (lower two-third)

Posterior — P = Pouch of douglas in the upper 1/3rd
A = Ampulla of rectum in middle 1/3rd
P = Perineal body in lower 1/3rd

Lateral — Medicos = Mackenrodt’s ligament or pelvic cellular tissue
Love =Levator ani muscle
Books = Bulbocavernous muscle
Vestibular bulb
Bartholin’s glands
From above downwards
The cervix and all 4 fornices are related to:
» Uterine vessels
» Mackenrodt’s ligament
» Ureter®
» Vagina has inhabitant bacteria called Doderlein’s bacteria which is a lactobacilli?
and converts the glycogen present in vaginal epithelium into lactic acid? under
the influence of estrogen.
Thus, pH of vagina is acidic
o The pH of vagina in an adult woman is 4-5.5 with an average of 4.5.
o The pH of vagina varies with age.
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¢ In a newborn infant? Between 4-5

¢ 6 weeks old child @ Changes from acidic to alkaline®(6—8)
e Puberty? Changes from alkaline to acidic

¢ Reproductive age group® 4-5,50

¢ Pregnancy? 3.5-4.59

e During menstruation 6-8

¢ Menopause 6-89

Note: pH of vagina also varies along its length, being highest in the upper part
because of admixture of alkaline cervical mucus.
- Vagina does not have any mucus-secreting glands® Since vagina does not
have any glands, vaginal discharge is not derived from vagina.
The components of vaginal secretion are derived from:
- Endocervical glands
- Endometrial glands
- Bartholin’s glands
- Vagina does not have any serosal covering except for the area covered by cul
de sac posteriorly?
- Apart from Doderlein’s bacilli, it contains many other pathogenic organisms

y
including CI. welchii.

Squamous epithelium is
Vaginal Epithelium resistant to gonococcal

infection hence theoratically
Vagina is lined by stratified squamous epithelium which is composed of the gonococcal vaginitis can
following types of cells: occur in new born females
» Parabasal/basal cells: Which are predominant when there is no hormonal

dominance?

> Intermediate cells: Which are predominant when there is progesterone
predominance®, i.e. in luteal phase/latter half of menstrual cycle.
» Superficial cells: Which are predominant when there is estrogen predominance,
i.e. in follicular phase —first half of menstrual cycle.
- The intermediate and superficial cells contain glycogen under the influence of
estrogen.
Note: In newborn females, vagina is lined by transitional epithelium?®

Blood Supply

Is from 3 arteries:
1. Descending vaginal artery: Branch of either uterine A or a direct branch of
internal iliac A
2. Internal pudendal artery
3. Middle rectal artery

Lymphatic Drainage

Upper vagina: Same as cervix (see below)
Middle vagina: Internal iliac lymph nodes
Lower vagina: Superficial inguinal LN

Nerves

The innervation of vagina contains both sympathetic and parasympathetic fibers
(5,-S,). Only free nerve endings are seen in mucosa. No other type of nerve endings
are noted in vagina.
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Uterus

Angle of Anteversion
Angle between cervix and » Itis pyriform in shape
vagina (Remember V for > Weight of nonpregnant uterus in multiparous females = 50-70 gm

version . . . _
Witer vagling) = 07 > Weight of nonpregnant uterus in multiparous females = 80 gm

Angle of Anteflexion » Weight of nonpregnant uterus = 1000 gm
Angle between cervix and » Length of nonpregnant uterus in nulliparous females = 6 to 8 cm (7.5 cm)
uterus = 120°-130° » Length of nonpregnant uterus in multiparous females =9 to 10 cm
Angle which vagina makes > Length of pregnant uterus = 35 cm
with horizontal = 45° } .
\_ /> Capacity of nonpregnant uterus = 10 ml
» Capacity of pregnant uterus = 5000 ml
» Position of uterus: Most common is anteverted and anteflexed. Anteflexion is at
the level of the Internal os.
Middle layer of uterus is » It consists of: A. body; B. isthmus; C. cervix.
called living ligature, since (A) Body

it has fibers in criss-cross

manner. Therefore, after the The wall of body consists of three layers:

delivery of placenta, uterus 1. Perimetrium: Serous coat adherent to underlying muscle.
contracts and these fibers 2. Myometrium: Consisting of thick bundle of muscle which forms 3 distinct
occlude the blood vessels layers during pregnancy:

preventing postpartum
hemorrhage (PPH). This is
the reason when tone of

o Outer longitudinal.
> Inner circular.

uterus is lost (atonic uterus), o Middle interlacing called living ligature.
this action cannot take place 3. Endometrium: It is the mucous lining of the cavity. As there is no submucous
kand PPH occurs. y layer, the endometrium is directly attached to the muscle coat. It consists of

lamina propria and surface epithelium. The surface epithelium is a single
layer of ciliated columnar epithelium but cilia are lost once mestruation
begins at puberty:
Round ligament  Note: For supports of uterus, see chapter on prolapse:
> The body of uterus is further divided into fundus and body proper
(Fig. 1.2).
» Fundus is the part which lies above the opening of the uterine tubes
(or fallopian tubes)

=
> The body proper is triangular and lies between the openings of the
Ovarian ligament tube at the cornua and isthmus

Fundus Cornua

Fallopian tube

p?ggé’r » The site of uterus at which the fallopian tube opens in the uterus is
called cornua.
Fig. 1.2: Structures attached at cornua of uterus ~ ~ The structures attached at the cornua are (Fig. 1.2):
P 1. Round ligament (R)
2. Fallopian tube (F)
3. Opvarian ligament (O)

Structures attached at
cornua of uterus
From anterior to posterior,

theyare:R=F =0 (B) Isthmus

From superior to inferior: » Constricted (0.5 cm) part of uterus situated between body of uterus and cervix.
Fallopian tube is the » It extends from anatomical internal os above to the histological os below (Fig.
superior-most. Round 13).

ligament and ovarian - > Isthmus forms the lower uterine segment (LUS) after the 12th week of pregnancy
ligament lie inferior to it at

the same level. (in the second trimester).
Hence, most common > Itis best formed in late pregnancy.
cause of failure of > At term, LUS is formed by isthmus-70% and cervix-30%

ligation—identification of » At cesarean, LUS can be identified by a loose fold of peritoneum (uterovesical
\_wrong structure. W, fold)
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(C) Cervix s e .
. . . . Fundus
» Itis the lowermost part of the uterus extending from the histological

internal os to the external os E

» Itis cylindrical in shape measuring 2.5 cm in length and diameter. & Anatomical

» The cervix is divided into a supravaginal part (Endocervix) —the § internal os
part lying above the vagina and a vaginal part (Portio vaginalis or Histological
exocervix) which lies within the vagina, each measuring 1.25 cm. isthmus { _ IREFEl o3

> Endocervix is lined by single layer of tall columnar epithelium®  (0.5cm) \ igr;:ir;\]/aginal

and has complex racemose glands secreting alkaline mucus (pH
7.8)2 Portio vaginalis or exocervix is lined by nonkeratinized
stratified squamous epithelium® The place where columnar
epithelium gradually changes to squamous epithelium is called

Portio vaginalis

External os

Fig. 1.3: Coronal section showing different
squamocolumnar junction/transformation zone. parts of uterus

External os (Figs. 1.4A and B)

Where cervix opens into vagina

M/c site for cancer cervix/
CIN is transformation zonej

In erect posture, the
internal os lies on the
upper border of the

S

—Q Q

A B symphysis pubis and the
Pinpoint/circular in Transverse slit-like in external os lies at the
nulliparous females multiparous females level of ischial spines.

Figs. 1.4A and B: External os (A) Pinpoint; (B) Transverse slit-like

Internal os

| Where uterus and cervix meet |

Transverse vaginal septum
mostly corresponds to

C’a'

! | External os.
Anatomical Internal os Histological Internal os
Where endometrial canal becomes Where histologically epithelium of
cervical canal anatomically uterus changes to epithelium of cervix &
Significance of internal os Corpus/
» Area between anatomical and histological internal os is called isthmus. _
> At the level of internal os, uterine artery moves upwards. Before puberty  1:2
» Peritoneum is reflected at this level on to the bladder. This is the point of
. e e . . i At puberty 2:1
identification of internal os during lower segment cesarean sections (LSCS).
i . . . ;. . In adults/ 3:1 or 4:1
» Uterosacral ligaments lie at this level and Mackenrodt’s ligament lies below Reproductive
this level. age
After Whole of
Cervical Mucus menopause uterus
. and cervix
pH = 7.8 (Alkaline). atrophy

N

Characteristics of cervical mucus:

Shape of cervical canal is fuseform or spindle-shaped on cut-section. The anterior
and posterior walls are opposed to each other and show mucosal folds, which
resemble branches of tree called Arbor vitae.

Blood Supply A: Uterus the blood supply of uterus is from the uterine artery
(branch of anterior division of internal iliac artery) and ovarian artery



Remember:

- MClymph node involved
in Ca cervix — Obturator
L:N
1st lymph node involved
in Ca cervix — Paracevical
LN (Ureteric LN)

- Ca Cervix does not involve

1

\_ superficial inguinal LN. )

u

Important questions on

fallopian tube:

- M/c site for fertilization =
ampulla of fallopian tube.

- M/c site for ectopic
pregnancy = ampulla of
fallopian tube.

- M/c site for tubal abortion =
ampulla of fallopian tube.

- M/c site for tubal rupture =
isthmus of fallopian tube.

- M/cssite for tubectomy =
isthmus.

- Best prognosis for
reversibility/recanalization of
tube is isthmo-isthmic part

-

of tube.
J

o

Bartholin’s cyst — formed
when Bartholin's duct is
blocked.

» M/ccyst of vulva.

» M/c cause = gonococcal
infection.

o M/cssite =fluctuant,
non-tender, swelling
present on inner side of
junction of anterior 2/3rd
with posterior 1/3rd of
the labium majora.

« TOC = Marsupialization
Bartholin abscess.

»  Management = Incision

k and drainage. J

ﬂ Self Assessment & Review: Gynecology

B) Cervix: is from descending cervical artery (branch of uterine artery)
Lymphatic Drainage
A)Uterus:

Fundus: Drains into para-aortic/lateral aortic lymph nodes.

Body: Drains into external iliac lymph nodes

Cornua: Drains into superficial inguinal nodes along with round ligament
B) Cervix:

I-Internal iliac lymph nodes

H-Hypogastric lymph nodes

O-Obturator lymph nodes

P-Presacral/paracervical lymph nodes

E-External iliac lymph nodes

Mnemonic: IHOPE J

Sensory supply:
Uterus: T10 to L1
Cervix: S2 to 54

Fallopian Tube

Important facts about fallopian tube:
» Length = 4 inches or 10-12 cm.
» Parts are:
o Interstitium (Intramural): 1.25 cm long and 1 mm diameter (narrowest part?).
It has no longitudinal muscles, only circular muscles are present and acts as
anatomical sphincter?
o Isthmus: 2.5 cm long and 2 mm in diameter® (second narrowest part?); acts as
physiologic sphincter.
o Ampulla: Widest®? and longest part? (5 cm) and fertilization occurs here?
o Fimbria/infundibulum®: 1.25 cm long with a maximum diameter of 6 mm
» Histologically: Fallopian tube is lined by ciliated columnar epithilium with a
unique type of cell called Peg cell” whose function is not known?1It also has
secretory cells whose secretrions are rich in pyruvate. Early conceptus derives its
nutrition from pyruvate.

Blood supply: Medial: 2/3rd by uterine artery
Lateral: 1/3rd by ovarian artery
Lymphatic drainage:
» Lateral part along with ovarian lymphatic drains into lateral aortic LN.
» Medial part along with cornua drains into superficial inguinal LN.

Bartholin’s Glands

> Bartholin’s Glands are homologous to Cowper’s gland?/bulbourethral glands in
males.

> They are 2 in number and of racemose type?

» Lie in the superficial perineal pouch embedded in the posterior part of vestibular
bulb.

» Glands are oval in shape and are of size of a pea?

» They are impalpable unless enlarged.

The acini is lined by single layer of low columnar or cuboidal cells?

v
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» Bartholin’s duct is 2 cm long® and opens into the vestibule, outside the hymen at
the junction of the anterior 2/3rd and posterior 1/3rd in the groove between the
hymen and labium minora®

» Duct is lined by multilayered columnar epithelium?® (not by transitional
epithelium as is usually stated)?

» Function of the gland is to produce abundant alkaline mucus during sexual
excitement.

Skene’s Tubules

Skene’s tubules are the paraurethral glands equivalent to prostrate in males. Both
Bartholin’s glands and Skene’s tubules arise as downgrowths of urogenital sinus.

Ovary

» Measures 3 x 2 x 1 cm.

» They are intraperitoneal structures lying in the ovarian fossa of Waldeyer on the
lateral pelvic wall.

» Ovary is formed at T10 and then descends down in the pelvis with the help of
Gubernaculum. Uterus divides the Gubernaculum into ovarian ligament and
round ligament.

» The ovary is attached to the posterior layer of the broad ligament by the
mesovarium, to the lateral pelvic wall by infundibulopelvic ligament and to the
uterus by the ovarian ligament.

> The ovarian fossa is related posteriorly to ureter and internal iliac vessels and
laterally to the peritoneum separating the obturator vessels and nerve medially
to ovarian ligament.

> The ovary is covered by a single layer of cubical cell known as germinal
epithelium of Waldeyer.

» Blood supply —Ovarian artery — Branch of abdominal aorta at L, level

» Drainage —Ovarian Vein— Left side ovarian vein drains into Left renal vein and
Right side drains into inferior vena cava.

» Nerve supply — Ovarian plexus

» Lymphatic drainage — Para-aortic LN

Lining of Female Genital Tract

Organ/Structure Epithelial lining

= Bartholin’s gland Single layer of low columnar cell

e Bartholin’s duct (Jeffcoate 7/e, p 24) Multilayered columnar cells (Not transitional)
* Adult vagina Stratified squamous epithelium

* Newborn vagina Transitional epithelium

e Uterus Columnar epithelium

» Cervix (endocervix, cervical canal) High columnar epitheluim

e Ectocervix Squamous epithelium

* Fallopian tube Ciliated columnar epithelium

Blood Supply of Genital Tract

Ovarian Artery

» Arises from aorta below the renal artery

» Branches in pelvis other than the ovary are:
o Branch to ureter
o Uterine tube

o

N\

Ligaments in relation to
ovary:
- Ovarian ligament—

connects ovary to uterus

- Infundibulopelvic

ligament (suspensory
ligament of ovary)

- It has ovarian nerves and

vessels

- Mesovarium—It

connects ovary with broad
ligament posteriorly J

@

Lining epithelium of
the organ is important
because

M/C histological type of
cancer depends on lining
epithelium, e.g. M/C varie-
ty of fallopian tube caceris
adenocarcinoma as tube
is lined by columnar epi-
thelium.

M/C variety of uterine can-
cer is adenocarcinoma of
the uterus (lining epithe-
lium columnar).

M/C variety of vaginal can-
cer is squamous cell carci-
noma (lining epithelium is
squamous cell).

In cervix, endocervix is
lined by columnar epi-
thelium and exocervix by
squamous epithelium.
Hence, in all females, there
is an area in cervix where
one epithelium changes
into other, this is called
transformation zone.
Since here one type of ep-
ithelium is changing into
other type, it is the M/C
site for cancer cervix.

M/C variety of cancer cer-
vix is squamous cell can-
cer.

Now since endocervix is
lined by columnar epithe-
lium, adenocarcinoma can
also occur in cervix. The
M/C site for adenocarcino-
ma of cervix is endocerviy
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Int iliac artery also called
as hypogastric artery and
can be ligated in severe
uncontrollable PPH to save
the life of the patient.

Site of ligation: 2.5-3

cm distal to bifurcation of
the common iliac artery

to preserve the posterior
division of the artery and
thereby preserving blood
supply to lower limb.

The dissection should be
done laterally to medially
to avoid damaging the

khypogastric vein. J

Ureter

Fig. 1.5: Water under bridge

o Round ligament
o Uterine anastomosis.

Note: In the abdomen, just at its origin, it gives branch to ureter.

» Ovarian vein drains into inferior vena cava on right side and left renal vein on
left side.

Internal lliac Artery

Itis the main feeding vessel of the pelvis and pelvic organs. It divides into anterior
and posterior divisions.
Note: Only the anterior division supplies the pelvic viscera.

Branches of the Internal Iliac Artery

_ Anterior division Posterior division

Visceral branches Superior vesical Nil
Obliterated umbilical
Inferior vesical

Middle rectal
Uterine
Parietal branches Vaginal lliolumbar
Sacral
Obturator Superior gluteal

Inferior gluteal
Internal pudendal

Uterine Artery

> As a terminal branch of anterior division of internal iliac artery, uterine artery
runs downwards and medially to cross the ureter near the cervix (2 cm lateral to
cervix). It then ascends along the lateral border of the uterus in a tortuous course
giving branches to both uterine surfaces.

» 2 cm lateral to cervix, where it crosses the ureter, is called water under bridge
(bride-artery, water-urine in ureter). This is the most common site of ureteric
injury during hysterectomy followed by pelvic brim.

Branches of uterine artery to uterus:

= Uterine artery

Arcuate artery—supplies outer 1/3rd of myometrium

Radial artery—supplies inner 2/3rd of myometrium

Basal artery—supplies basal endometrium

Spiral artery—supplies superficial endometrium )

nwxo>C
Il

| Pelvic Ureter

> Itextends from its crossing over the pelvic brim up to its opening into the bladder.

» Measures 13-15 cm in length and has a diameter of 5 mm.

> The ureter enters the pelvis in front of the bifurcation of the common iliac artery
anterior to the sacroiliac joint. As it courses downwards, it lies anterior to the
internal iliac artery medial to the obturator nerves and vessels and forms the
posterior boundary of ovarian fossa.

» Onreaching the ischial spine, it lies over the pelvic floor and as it courses forwards
and medially on the base of the broad ligament, it is crossed by the uterine artery
anteriorly (Fig. 1.5).

» Soon, it enters into the ureteric tunnel and lies close to the supravaginal part of
the cervix, about 1.5 cm lateral to it.
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» After traversing a short distance on the anterior fornix of the vagina, it enters into
the wall of the bladder obliquely and opens into the base of the trigone.

> In the pelvic portion, the ureter is comparatively constricted:
> Where it crosses the pelvic brim.
> Where crossed by the uterine artery.
> In the intravesical part.

» Blood supply of the ureter is from nearly all the visceral branches of the anterior
division of the internal iliac artery (uterine, vaginal, vesical, middle rectal, and
superior gluteal). The venous drainage corresponds to the arteries.

» The lymphatics from the lower part drain into the external and internal iliac
lymph nodes and the upper part into the lumbar lymph nodes.

» Nerve supply: Sympathetic supply is from the hypogastric and pelvic plexus;
parasympathetic from the sacral plexus.

ll Pelvic Floor (Syn: Pelvic Diaphragm)

Pelvic floor is a muscular partition which separates the pelvic cavity from the
anatomical perineum. It consists of the two levator ani muscles composed of
pubococcygeus, lliococcygeus, and coccygeous muscle.

Levator Ani Muscle (Fig. 1.6)

» Origin: It arises from the back of the pubic rami, from the condensed fascia
covering the obturator internus (white line) and from the inner surface of the
ischial spine.

> Insertion: The fibres of pubococcygeus arch backwards and medially. The
anterior fibres pass across the sides of the vagina to end in the perineal body.
They form the pubovaginalis muscle. The intermediate fibres pass across the
sides of the rectum and become continuous with those of the opposite side
behind the anorectal junction. They form the puborectalis. They merge with the
internal and external sphincters of the anal canal to form the anorectal ring. The
most posterior fibres are attached to the coccyx, and to a fibrous band called the
anococcygeal ligament.

» Coccygeus: It is triangular in shape. It arises from apex of ischial spine and
sacrospinous ligament and is inserted to the sacrum and coccyx.

| Perineum

As seen on the surface of the body, the perineum is the region where the external
genitalia and the anus are located. Anatomically, the perineum is bounded above
by the inferior surface of the pelvic floor, below by the skin between the buttocks
and thighs. Laterally, it is bounded by the ischiopubic rami, ischial tuberosities and
sacrotuberous ligaments and posteriorly, by the coccyx.

Perineum is rhomboid in shape, and can be divided into anterior and posterior
triangular areas. These are the urogenital triangle placed anteriorly, and the anal
triangle placed posteriorly (Fig. 1.6).

Urogenital Triangle

» The urogenital triangle is placed between the two ischiopubic rami.

» Stretching transversely across the rami, there are three membranes between
which are enclosed two spaces as shown in Figure 1.7. From above downwards,
the membranes are as follows:

o Part of the pelvic fascia, constitutes the superior fascia of the urogenital
diaphragm.

©

The ureter is recognized

by the following

features during surgery:

i. Pale glistening
appearance.

ii. Longitudinal vessels on
the surface.

k iii. Peristalsis. J

Female
urethra Sphincter
urethrae

Vagina

Parineal

Deep transverse
body

perinei

Fig. 1.6: Levator ani muscles
viewed from above

)

Relations of superior
surface of pelvic
diaphragm

Ureter lies on the floor

in relation to the lateral
vaginal fornix. The uterine
artery lies above and the

k vaginal artery lies below it.J
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Pubic
symphysis
Obturator
foramen
Ischiopubic Utrggr?gnlgal

ramus

Ischial
tuberosity

Perineal body
Anal | Anal
nat cans . triangle
Sacrotuberous
ligament
Anococcygeal

ligament Coccyx

Fig. 1.7: Boundaries of the perineum

Obtruator

intataiis miscia Superior fascia of

urogenital diaphragm

Uretr‘wa J

DEEP

Superficial
Ischiopubic space

ramus Inferior fascia
Mambranous layer of urogenital

of superficial fascia ~ diaphragm

Fig. 1.8: Schematic coronal section through
urogenital triangle to show formation of
superficial and deep perineal spaces

Female

urethra Sphincter

urethrae
Vagina

Parineal Deep transverse
body perinei

Fig. 1.9: Muscles present in deep
perineal space (as seen in the female)

The second membrane is the inferior fascia of the urogenital
diaphragm. It is thick and is also called the perineal membrane.
The most superficial membrane is the membranous layer of
superficial fascia.
Between the upper and middle membranes, there is the deep
perineal space (or pouch). The deep perineal has pouch the following
muscles —deep transverse perinei (paired) and sphincter urethrae
membranaceae (Fig. 1.8).
Between the middle and lower membranes, there is the superficial
perineal space (or pouch). The superficial perineal pouch has
superficial transverse perinei (paired), bulbocavernosus covering the
bulb of the vestibule, ischiocavernosus (paired) covering the crura of
the clitoris and the Bartholin’s gland (paired).
Posteriorly, all the three membranes are attached to the perineal
body and to each other thus closing the superficial and deep perineal
spaces behind.

Perineal Body

The perineal body (or central tendon of the perineum) is a fibromuscular
body placed in the median plane at the junction of the anal and urogenital
triangles.

\!

v

It is pyramidal in shape and has all the 3 layers of muscles, i.e.
Levator ani
Deep transverse perinei
Superficial muscles except Ischiocavernous
Fibres of external anal sphincter.

Broad Ligament

r

It is a double fold of peritoneum extending from side of uterus to

lateral pelvic wall.

>

Does not support the uterus®©.

Parts

| |
Infundibulopelvic Iigament‘ | Mesovarium ‘
Extends from infundibulum of Attaches ovary to Lies between fallopian
fallopian tube to lateral posterior surface tube and ovary
pelvic wall of broad ligament
| |

Contains utero-ovarian

Contains ovarian vessels -
anastomotic vessels

Pelvic Cellular Tissue

> The pelvic cellular tissue condenses at many plaes and gives rise to
o Uterosacral ligament that extends from S, S,, and S, to the posterior and
lateral part of supravaginal cervix.
o Cardinal liagments/Mackenrodts ligaments/transverse cervical ligaments
that extends in fan-shaped manner from pelvic wall and inserted into the
lateral supravaginal cervix.
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o Pubocervical ligament extend from arterolateral aspect of cervix to the back
of pubic bone lateral to pubic symphysis.

Importance

» Support the pelvic organs.
» Form a protective sheath for blood vessels and ureter.

Round Ligament

Paired ligaments (10-12 cm). One end is attached at the cornu of the uterus and
other end terminates in the anterior third of the labium majus. It develops from
gubernaculum.
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Fig. F1

FIGURE BASED QUESTIONS

F1. Identify the structure X" shown in figure F1:

b. Round ligament
d. Broad ligament

a. Fallopian tube
c. Ovarian ligament

X

F2.

Identify the structure ‘X" marked on the figure F1:
a. Fossa navicularis b. Fourchette
c. Posterior commissure d. Vestibule

Fig. F2

QUESTIONS

. All of the following pelvic structures support the vagina,
except: [AIIMS May 04]
a. Perineal body
b. Pelvic diaphragm
c. Levator ani muscle
d. Infundibulopelvic ligament
. All are related to lateral vaginal fornix except:

[JIPMER 90]
a. Ureters b. Mackenrodt’s
c. Inferior vesical artery d. Uterine artery

. The pH of vagina in adults is: [Delhi 98, DNB 00 95]
a. 35-45 b. 45-55
c. 55-65 d. 65-75

. Protective bacterium in normal vaginais:  [J and K 01]
a. Peptostreptococcus  b. Lactobacillus

c. Gardenella vaginalis d. E. coli
. The main source of physiological secretion found in the

vagina is: [AIIMS 98]
a. Bartholin’s glands ~ b. Gartner’s duct
c. Vagina d. Cervix

. With reference to vagina which of the following state-
ment is not correct: [UPSC 07]
a. It has mucus secreting gland

b. Itis supplied by uterine artery

c. Itislined by stratified squamous epithelium

d. Its posterior wall is covered by peritoneum

. Which of the following about lymphatics of vulva is

true: [AI 98]
a. Do not cross the labiocrural fold
b. Traverse labia from medial to lateral
c. Drain directly into deep femoral glands
d. Do not freely communicate with each other
. Uterine-cervix ratio upto 10 years of age: [PGI 89]
a. 32 b. 21
c. 31 d. 1.2
. The epithelial lining of cervical canal is: [TN 90]

a. Low columnar
c. Stratified squamous

b. High columnar
d. Ciliated columnar

10.

11.

12.

13.

14.

15.

16.

18.

19.

Nabothian follicles occur in: [TN 91]
a. Erosion of cervix b. Caendometrium

c. Cacervix d. Cavagina

Bartholin’s duct opens into: [DNB 99]
a. Labia majora and minora

b. A groove between labia minora and hymen

c. The lower vagina

d. The upper vagina

A woman presents with a fluctuant non tender swelling
at the introitus. The best treatment is: [AI 08]
a. Marsupilization b. Incision and drainage

c. Surgical resection d. Aspiration

Bartholin’s cyst is caused by: [DNB 04]
a. Candida b. Anaerobes

c. Gonococcus d. Trichomonas

Narrowest part of fallopian tube is: [Delhi 93]
a. Interstitial portion  b. Isthmus

c. Infundibulum d. Ampulla

‘Peg cells” are seen in: [DNB 00]
a. Vagina b. Vulva

c. Ovary d. Tubes

The length of fallopian tube is: [DNB 95]
a. 8-10cm b. 10-12cm

c. 15-18cm d. 18-20cm

Uterine artery is a branch of: [DNB 00, 95]
a. Aorta b. Common iliac

d. External iliac
[AIIMS Nov 13]

c. Internaliliac
Vaginal epithelium is derived from:
a. Endoderm of urogenital sinus

b. Mesoderm of urogenital sinus

c. Endoderm of genital ridge

d. Mesoderm of genital ridge
Anatomical sphincter of fallopian tubes? [AIIMS Nov 13]
a. Ampulla b. Isthums

c. Intramural d. Infundibulum
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NEW PATTERN QUESTIONS 27. With regards to the nerve supply of pelvis all are correct

20.

21.

22.

23.

24.

25.

26.

With regards to labia majora all are correct except:

a. Is homologus to scrotum in males

b. Is supplied by branches of internal and external
pudendal arteries

c. Drains into superficial inguinal lymph nodes

d. The broad ligament terminates at its anterior end

With regards to vagina all are correct except

a. Makes an angle of 45° with the horizontal in erect
posture

b. Looks like letter ‘H" on cross section

c. Vaginal axis lies parallel to the uterus and at right
angles to the plane axis of inlet

d. Islined by stratified squamous epithelium

Vaginal defence is lost:

a. Within 10 days of birth

b. After 10 days of birth

c. During pregnancy

d. At puberty

Ovary is:

a. Is attached to the posterior layer of the broad liga-
ment by mesovarium

b. Has hilus cells in the cortex

c. Opvarian veins drain into inferior vena cava

d. Is connected to the uterus by infundibulopelvic
ligament

The fallopian tube:

a. Islined entirely by ciliated columnar epithelium

b. Has a submucous layer

c. Undergoes shedding during menstrual cycle

d. Surrounded by peritoneum on all sides except along
the line of attachment of mesosalpinx

All are true about the round ligament except:

a. Measures 12 cm in length

b. Is homologous to the gubernaculum testes

c. Lies anterior to the obturator artery along its course
d. Contains smooth muscles

All of the following are true with respect to ligation of

internal iliac artery except:

a. For hemostasis, anterior division is to be ligated

b. Collateral circulation is established later between
middle sacral and lateral sacral arteries

c. Bleeding is always controlled with it

d. The artery should be ligated and not transected

28.

29.

30.

31.

B2

33.

34.

858

except
The sensory component of pudendal nerve supplies
the skin of vulva, clitoris, perineum and lower va-

a.

b.

@,

d.

The motor component of pudendal nerve supplies
all the muscles of pelvic floor

The anterior half of the vulva is supplied by ilio-
inguinal and genitofemoral nerves

The posterior half of vulvais supplied by ilioinguinal
nerve only

The triangular area bounded by clitoris, fourchette and
labia minora is:

a. Fossa navicularis

c. Vestibule

b. Fourchette
d. Vulva

Fourchette is where:
a. Both labia minora meet posteriorly
b. Both labia minora meet posteriorly

(8

Labia mionra and majora meet

d. Distance between vulva and labia minora

Glands of littre are homologous to:

a. Bartholin gland
Skene glands

@

b. Cowper’s gland
d. Glands on labia

For hormonal study, sample should be taken from
which wall of vagina:

a. Anterior
Lateral

©

b. Posterior
d. Any wall

Theoretically, Gonococcal vaginitis can be seen:
a. Inpuberty
b. In newborn females

@,

In reproductive age females

d. Sex workers

Cervix: corpus ratio before puberty is:

a. 1:2

@,

b. 21
d. 31

Which ligament carries ovarian A in lateral wall:
a. Opvarian ligament
b. Suspensory ligament of ovary

(8

Broad ligament

d. Round ligament

M/ C site of ureteric injury during hysterectomy:

a.

b
c.
d

Pelvic brin

. Where it is crossed by uterine artery.
Where it enters the bsadder

. Where it is over obturator vessels
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ANSWERS TO FIGURE BASED QUESTIONS

F1.

Ans. is b, i.e. Round ligament
At the cornua structures attached from anterior are to posterior
» Round ligament (R)
» Fallopian tube (F)
» Ovarian ligament (O)
The structure marked ‘X" is the anteriormost i.e. it is round ligament.

. Ans. is a, i.e. Fossa navicularis

The structure marked is the distance between fourchette (place where posterior end of labia minora join) and hymen i.e.
it is fossa navicularis.

— . | [}V 5] { ———————

Ans. is d, i.e. Infundibulopelvic ligament Ref. Jeffcoate 7"/ed p 46; CGDT 10"/ed p 49

* Friends our question is related to the supports of vagina. Before going into its details lets have a second look at the
options. All the options given in the question are somehow related to vagina, therefore may have a role in supporting
vagina except the infundibulopelvic ligaments.

* Infundibulopelvic ligament attach the ovary to the lateral pelvic wall and supporta the ovary, but has no connection to the vagina
or uterus, therefore does not support either structures.

So, by exclusion, our answer is infundibulopelvic ligament.

Now, coming on to the details of supports of vagina.

Vagina is supported in the lower part by:

* Bulbocavernosus muscle (at the level of introitus).

* Urogenital diaphragm.

* Perineal muscles.

* Levator ani muscles (known as pelvic diaphragm) support the lower 1/3rd of vagina.

In its upper part: vagina is supported by: Cardinal ligament (also called as transverse cervical ligament).
The anterior wall of vagina, urethra and bladder base are supported by: Pubocervical fascia.

The posterior wall of vagina is supported by: Perineal body.

Ans. is ¢, i.e. Inferior vesical artery Ref. Shaw 15"/ed p 5
The cervix and all 4 fornices are related to

e Uterine Vessels?

*  Mackenrodt’s ligament®

e Ureter?

Posteriorly surrounding the pouch of douglas lie the uterosacral ligaments.?
Ans. is b, i.e. 4.5-5.5
Ans. is b, i.e. Lactobacillus Ref. Jeffcoate 7"/ed pp 27-28; Dutta Gynae 5"/ed p 7

Vagina has inhabitant bacteria called as Doderleins bacteria which is a lactobaccilli, and converts the glycogen present in
vaginal epithelium into lactic acid.

Thus, pH of vagina is acidic

e The pH of vagina in an adult woman is 4 - 5.5 with an average of 4.5.

e The pH of vagina varies with age - for further details see preceeding text.

Ans. is d, i.e. Cervix Ref. Shaw 15"/ed p 128; Dutta Gynae 5"/ed p 6
Vagina is lined by a mucous coat which is lined by stratified squamous epithelium without any secreting glands. So,
whatever secretions are present in the vagina comes from other structures.

The components of vaginal secretion are from :

* The sweat and sebaceous glands of the vulva and the specialized racemose glands of Bartholin’s. (The characteristic odor of the
vaginal secretion is provided by the apocrine glands of the vulva).

e The transudate of the vaginal epithelium and the desquamated cells of the cornified layer. (This is strongly acidic).
e The mucous secretion of the endocervical glands (which is alkaline).
*  The endometrial glandular secretion.



6.

10.

11.

12.
13.
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Ans. is a, i.e. It has mucus secreting glands Ref. Shaw 15"/ed pp 4, 20, 18 for blood supply

Lets analyse each option separately:

Option a: It has mucus secreting glands - incorrect as

No glands open into vagina® and vaginal secretion is mainly derived from mucous discharge of cervix and partly from transudate

through vaginal epithilium.?

e The vaginal mucosa is lined by stratified squamous epithelium®

e In newborn, the epithelium is transitional in nature and cornified cells are scanty until puberty and this is the reason
why gonococccal vaginitis can occur in newborns.

Option b: Supplied by uterine artery - correct as vagina is supplied by vaginal artery which arises either from uterine

artery or can sometimes be a direct branch of internal iliac artery.

Option c: It is lined by stratified squamous epithelium - correct.

Option d: Posterior wall is covered by peritoneum.

“There is no serosal covering (on vagina) except for the area covered by cul de sac and we all know that cul de sac is related to posterior

wall of vagina”. — Shiela Balakrishnan, 1°/ed p 5
Ans. is b, i.e. Traverse labia from medial to lateral Ref. Dutta Gynae 5"/ed pp 29-30; CGDT 10"/ed p 18
Special features of vulval lymphatics are as follows:
e The lymphatics of each side freely communicate with each other.
*  The lymphatics hardly cross beyond labiocrural fold.
e Vulval lymphatics also anastomose with lymphatics of lower 1/3™ of vagina and drain into external iliac nodes.
e Superficial lymph nodes are the primary lymph nodes that act as sentinel glands of vulva. Deep inguial nodes are secondarily|
involved. It is unusual to find pelvic glands without metastasis in inguinal nodes.
“From the upper 2/3" of the left and right labia majora superficial lymphatics pass towards the symphasis and turn laterally to joint
the medial superficial inguinal nodes.” —CGDT 10"/ed p 18
Hence, they traverse labia from medial to lateral side.
Ans.is d,i.e. 1:2 Ref. Shaw 15"/ed p 8

The relationship of the length of the cervix and that of the body of uterus varies with age.

* Before puberty 1:2

* At puberty 2:1

¢ In adults/Reproductive age 3:1or4:1

* After menopause Whole of uterus and cervix atrophy

Ans. is b, i.e. High columnar Ref. Shaw 15"/ed p 7

Read the text for explanation.

Ans. is a, i.e. Erosion of cervix Ref. Shaw 15"/ed p 325; Dutta Gynae 5"/ed p 259
Cervical erosion: Condition where squamous epithelium of ectocervix is replaced by columnar epithelium which is
continuous with endocervix. It occurs when estrogen levels are high as in pregnancy and use of oral contraceptives
(ocp’s).

e Asaresult of healing of an erosion, the mouth of cervical gland is blocked. The blocked gland becomes distended
with secretion and forms small cysts which can be seen with naked eye and so called Nabothian cyst.

Ans. is b, i.e. A groove between labia minora and hymen Ref. Dutta Gynae 5"/ed p 2; Jeffcoate 7"/ed p 24

* Bartholin’s glands are pea sized oval glands in females homologus to Cowper’s Gland in male.? / bulbo urethral glands

in males.

e The ducts of bartholin gland is 2 cm long? and opens into the vestibule outside the hymen at the junction of the anterior

2/3 and posterior 1/3™ in the groove between the hymen and labium minora.?

* Duct as well gland is lined by multilayered columnar epithelium® (Not by transitional epithelium as is usually stated).?

* Function of the gland is to produce abundant alkaline mucus during sexual excitement.

Ans. is a, i.e. Marsupilization

Ans. is ¢, i.e. Gonococcus Ref. Jeffcoates 7"/ed pp 450-1; William Gynae 1%/ed p 96
Fluctuant non-tender swelling at the introitus suggests a diagnosis of bartholins cyst.
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14.
15.
16.

17.

18.

19.

20.

21.

22,

Bartholins cyst:

e Itis the most common cyst of vulva.

e Bartholins’ cyst are produced from accumulation of secretions of Bartholins gland.

e The cyst may develops either in the duct (more common) or in the gland

* Etiology: Cyst formation occurs due to the obstruction of the main duct or opening of an acinus.

* The cause of obstruction is usually fibrosis which follows either infection or trauma.

e It was formerly believed that the infection was invariably gonococcal but almost any orgnaism can be responsible.

* Left Bartholins” gland is more often affected than the right.

Presentation:

e Usually presents as a unilateral swelling that bulges across the vaginal introitus.

e Size of the cyst rarely exceeds hen’s egg.

e Swelling is present characteristically on the inner side of the junction of the anterior 2/3" with posterior 1/3™ of the
labium majus.

* The swelling is fluctuant and usually non tender

e Patient may present with discomfort, dyspareunia, or infection.

Treatment of choice is Marsupialization: It is preferred over traditional exicision operations.

Ans. is a, i.e. Interstitial portion
Ans. is d, i.e. Tube Ref. Shaw 15"/ed p 11

Ans. is b, i.e. 10-12 cm Ref. Shaw 15"/ed p 11
See the text for explanation

Ans. is ¢, i.e. Internal iliac artery Ref. Shaw 14"/ed p 17
Uterine artery is a branch of anterior division of internal iliac artery.

In cases of uncontrollable PPH - uterine artery or anterior division of internal iliac artery can be performed to stop further
blood loss.
Ans. is a, i.e. Endoderm of urogenital sinus

Ref. Shaw’s textbook of gynecology 15"/ed p 91; Dutta Gynae 6"/ed p35
Development of vagina is composite, partly from the mullerian ducts (paramesonephric ducts) and partly from the
urogenital sinus.

Part of vagina Development

Upper 3/5ths Mullerian ducts
Lower1/5th Urogenital sinus
Hymen Junction of mullerian ducts and urogenital sinus
Epithelium of the vagina and portio vaginalis part of cervix Endoderm of urogenital sinus
Fibromuscular layer of vagina Mesoderm of fused caudal part of mullerian ducts
Vaginal introitus Ectoderm of genital folds
Ans. is ¢, i.e. Intramural part Ref. John Hopkins manual of human functional anatomy p 144
Anatomical sphincter of fallopian tube is intramual part
Physiological sphincter: is Isthmus part
Ans. is d, i.e. The broad ligament terminates at its anterior end Ref. Dutta Gynae 6"/ed p 1

All options are correct with respect to labia except: Option d because it is round ligament and not broad ligament which
terminates at its anterior end.

Ans. is ¢, i.e. Vaginal axis lies parallel to the uterus and at right angles to the plane axis of inlet

Ref. Dutta Gynae 6"/ed p 4,5
The canal is directed upwards and backwards forming an angle of 45° with the horizontal in erect posture. The long axis
of the vagina almost lies parallel to the plane of the pelvic inlet and at right angles to that of the uterus (not vice versa).
Vagina has got an anterior, a posterior, and two lateral walls. The anterior and posterior walls are apposed together but
the lateral walls are comparatively stiffer especially at its middle, as such it looks “H’ shaped on transverse section.

Ans. is b, i.e. After 10 days of birth Ref. Dutta Gynae 6"/ed p 5
Vaginal defence is lost at 10 days after birth. The maternal estrogen circulating the newborn maintains the vaginal defence
for 10 days. Thereafter it is lost upto pre-puberty and after menopause. High level of circulating estrogen increase the
vaginal defence during puberty, pregnancy and in premenstrual phase.
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23. Ans. is a, i.e. Is attached to the posterior layer of the broad ligament by mesovarium Ref. Dutta Gynae 6"/ed p 11,12
Ovary measures about 3 cm in length, 2 cm in breadth and 1 cm in thickness. The ovaries are intraperitoneal structures.
In nulliparae, the ovary lies in the ovarian fossa on the lateral pelvic wall. The ovary is attached to the posterior layer of
the broad ligament by the mesovarium, to the lateral pelvic wall by infun-dibulopelvic ligament and to the uterus by the
ovarian ligament.
The substance of the gland consists of outer cortex and inner medulla.
Medulla: It consists of loose connective tissues. There are small collection of cells called “hilus cells” which are homologous
to the interstitial cells of the testes.
Arterial supply is from the ovarian artery.
Venous drainage is through pampiniform plexus, to form the ovarian veins which drain into inferior vena cava on the
right side and left renal vein on the left side.
Sympathetic supply comes down along the ovarian artery from T,  segment. Ovaries are sensitive to manual squeezing.
24. Ans.is d, i.e. Surrounded by peritoneum on all sides except along the line of attachment of mesosalpinx
Ref. Dutta Gynae 6"/ed p 11

Structure of fallopian Tube —It consists of 3 layers:

1. Serous: Consists of peritoneum on all sides except along the line of attachment of mesosalpinx (i.e. option d is
correct).

2.  Muscular: Arranged in two layers — outer longitudinal and inner circular.

3. Mucous membrane is thrown into longitudinal folds. It is lined by columnar epithelium, partly ciliated, others
secretory nonciliated and ‘Peg cells’. There is no submucous layer nor any glands. Changes occur in the tubal
epithelium during menstrual cycle but are less pronounced and there is no shedding during menstrual cycle
(option c is incorrect).

Note: The uterine tubes (fallopian tubes) are 10 cm in length. They are situated in the medial three-fourth of the upper free
margin of the broad ligaments. Each tube has got two openings, one communicating with the lateral angle of the uterine
cavity, called uterine opening and measures 1 mm in diameter, the other is on the lateral end of the tube, called pelvic
opening or abdominal ostium and measures about 2 mm in diameter. The abdominal ostium is surrounded by a number
of radiating fimbriae, one of these is longer than the rest and is attached to the outer pole of the ovary called ovarian
fimbria.

25. Ans. is d, i.e. Contains striated muscles Ref. Dutta Gynae 6"/ed p 23,24

Round ligaments: These are paired, one on each side. Each measures about 10-12 cm. It is attached at the cornu of the
uterus below and in front of the fallopian tube. It courses beneath the anterior leaf of the broad ligament to reach the
internal abdominal ring. After traversing through the inguinal canal, it fuses with the subcutaneous tissue of the anterior
third of the labium majus. During its course, it runs anterior to obturator artery and lateral to the inferior epigastric
artery. It contains plain muscles and connective tissue. It is hypertrophied during pregnancy and in association with
fibroid. It corresponds developmentally to the gubernaculum testis and is morphologically continuous with the
ovarian ligament. The blood supply is from the utero-ovarian anastomotic vessels. The lymphatics from the body of
the uterus pass along it to reach the inguinal group of nodes. While it is not related to maintain the uterus in anteverted
position, but its shortening by operation is utilized to make the uterus anteverted.

Embryologically, it corresponds with gubernaculum testis. In the fetus, there is a tubular process of peritoneum
continuing with the round ligament into the inguinal region. This process is called canal of Nuck. It is analogous to the
processus vaginalis which precedes to descent of the testis.

26. Ans. is ¢, i.e. Bleeding is always controlled with it Ref. Dutta Gynae 6"/ed p 33
Only the anterior division of internal iliac artery supplies the pelvic viscera and hence should be ligated for controlling severe
PPH. The artery should not be transected. Hemostasis is effective due to temporary lowering of pulse pressure by 85%. On
ligation of internal iliac artery — collateral circulation develops between systemic arteries and internal iliac artery.

Ligation of internal iliac artery and development of collateral circulation

Systemic artery Internal iliac artery
Lumbar (aorta) — with < lliolumbar

Middle sacral (aorta) —» with « Lateral sacral
Superior rectal (inferior mesenteric) — with <« Middle rectal
Ovarian (aorta) — with <« Uterine

Bleeding doesnot always stop after ligation due to presence of aberrant vessels or it could be venous bleeding.
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27.

28.

29.

30.

31.

32.

33.

34.

35.

Ans. is d, i.e. The posterior half of vulva is supplied by ilioinguinal nerve only Ref. Dutta Gynae 6"/ed pp 31,32
Both the motor and sensory part of the somatic supply to the pelvic organs are through:

¢ Pudendal nerve—S2, S3, S4.

¢ llio-inguinal nerve—L1, L2.

* Genital branch of genitofemoral nerve—1L1, L2.

 Posterior cutaneous nerve of thigh.

Pudendal nerve

The sensory component supplies the skin of the vulva, external urethral meatus, clitoris, perineum and lower vagina.
The motor fibers supply all the voluntary muscles of the perineal body, levator ani and sphincter ani externus. Levator
ani, in addition, receives direct supply from S, and S, roots.

While the anterior half of vulval skin is supplied by the ilioinguinal and genital branch of genitofemoral nerves, the
posterior part of the vulva, including the perineum is supplied by the posterior cutaneous nerve of thigh.

Ans. is ¢, i.e. Vestibule Ref. COGDT 11/e, page 26

Vestibule is the triangular area bounded anteriorly by the clitoris, posteriorly by Fourchette and on either side by labia
minora.

Ans. is a, i.e. Both labia minora meet posteriorly Ref. COGDT 11/E, page 24

Remember: Mnemonic FFP: from anterior to posterior

F = Fossa Navicular is: Distance between hymen and fourchette
F = Fourchette — Posteriorly where labia minora meet

P = Posterior Commissure — Posteriorly where labia majora meet

Ans. is d, i.e. Glands of labia Ref. COGDT 11/e, page 24

The glands of labia minora are homologous to the glands of littre (glandulae preputiales) of the penile portion of the
male urethra

Ans. is ¢, i.e. Lateral wall
Vaginal study gives a fair idea about the hormonal status and, in turn, about ovulation/ovarian cycle.

For hormonal study, sample should be taken from: Lateral will

For cytological study (Papsmear), sample should be taken from: Posterior wall

Ans. is b, i.e. Newborn females

Squamous epithelium is resistant to Gonococcal infection, since in all females, vagina is lined by stratified squamous
epithelium. Hence, gonococcal vaginitis does not occur.

In newborn females, vagina is lined by transitional epithelium. Therefore, theoretically speaking, gonococcal vaginitis can
occur in newborn females.

Ans.is b, ie. 2:1 Ref. Shaw, 15/e, page 8
Read the text for explanation.
Ans. is b, i.e. Suspensory ligament of ovary Ref. COGDT 11/e, Page 36

The suspensory ligament of ovary (infundibulopelvic ligament) contains the ovarian artery, veins and nerves.
Ans. is b, i.e. Where it is crossed by uterine artery

Site of ureteric injury during hysterectomy

1st M/C= where it is crossed by uterine artery

2nd M/C= Near pelvic brim



CHAPTER

Reproductive Physiology
and Hormones in Females

Jl Ovarian Cycle

Ovarian cycle can be
divided into:

« Early follicular phase
« Late follicular phase
« Ovulatory phase
Luteal phase

» Ovarian cycle begins with hormone folicular stimulations hormone (FSH).

» Primary oocytes in intrauterine life get surrounded by follicular cells and are
called as primordial follicle. (Measurement 0.03-0.05 mm).

» Under the influence of FSH, the follicular cells of the dominant primordial follicle
differentiate into an outer layer of cells called as theca cells and an inner layer
called as granulosa cells.

As early as 5-7 days,
dominant follicle is
selected. The rest of the
follicles become atretic by

Day 8 J

‘ FSH acts on the granulosa cells ‘

| l

‘ Releases estrogen ‘ ‘ Releases inhibin B ‘

| l

| (negative feedback on FSH) |

I l

Proliferative Decreases FSH
effect on endometrium st e (negative feedback on FSH)

| !

The two-cell theory of
steroidogenesis suggests
that FSH acts on granulosa
cells to produce estrogen,
and LH acts on theca cells
to produce androgens. J

O O ©

Sudden increase in LH Acts on theca cells Leads to Luteinization of : )
called as LH surge to produce androgens granulosa cells and releases With LH peak at the time
I progesterone. Low levels of of ovulation, there is a
Ovulation occurs — progesterone has positive precipitous fall in estrogen
UnQergo aromatization feedback on LH and FSH. as steroidogenesis now
Corpus luteum in granulosa cells Therefor LH and FSH both .
rpus . shifts to progesterone.
is formed l This dramatic decrease in
Corpus luteum | Estrogen formed ‘ estrogen can sometimes
releases result in midcycle spotting
l l in some women which is a
Mainly Progesterone ‘ | Estrogen ‘ ‘ Inhibin A | form of estrogen withdrawl

k bleeding. Y,

l

Leads to secretory changes Negative feedback on GnRH e
in uterine endometrium so levels of LH and FSH decrease Corpus luteum—
gl R l = In non-pregnant state it is
endometrium L
| Atresia of corpus luteum ‘ maintained by hormone LH
| « Life span=10-12 days

l l = Maximum activity occurs 8
e days after ovulation, i.e. day

Progesterone decreases ‘ ‘ Estrogen and inhibin decrease ‘ 22 of menstrual cycle.
| ! - In pregnant state, corpus
Support to endometrium is lost FSH increases and luteum is maintained by

and menstruation occurs new cycle begins hormone hCG.

« Life span in pregnant state

k =~ 10 weeks. J
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o Ovulation

The basic prerequisite in
ovulatory cycle is fluctuat-

Important Points:

ing levels of E.. If for any > There is induction of LH receptors in the dominant follicle.
reason, the £, levels bec- » Thereis shift of dominant follicular control from FSH to LH since the midfollicular
ome static, anovulation is phase.

AS(ESIIRE » LH in the late follicular phase causes follicular atresia other than the dominant follicle.

» Peak level of estradiol is 100 pg/follicle (200 pg/ml) seen on D10-D11. LH surge
occurs after estradiol peak is sustained for 48 hours.

» Ovulation occurs 32-36 hours after luteinizing hormone (LH) surge or 10-12
hours after LH peak, i.e. 75 ng/mL of LH.

> Just before ovulation size of graafian follicle is 20 mm.

» Atovulation, there is completion of metaphase of 1% meiotic division and there is
extrusion of 1% polar body.

» Ovulation occurs 14 days before the first day of succeeding cycle. Therefore, in a
26 day cycle ovulation will occur 14 days prior to 26™ day, i.e. 26 - 14 = 12 day.

Therefore, Day of ovulation = Length of menstrual cycle - 14

» 1%sign of ovulation on endometrial biopsy is basal vacuolation.
Line diagram showing Ovarian and Menstrual Cycle

Follicular phase Luteal phase
- > | ]
< > [14 day] < 2 Jay > [28 day
Proliferative phase Secretory phase !
6-0 O O o (29 @ @ @ @ o
Primordial ~ Primary Antral Graafian Just before  10-12 hrs Corpus maximum activity Menstruation
follicle follicle follicle follicle ovulation Luteum T
| Secretes
5 v { Progesterone
I bag, — Estrogen — +ve feedback
Sy %k on LH
¢ LH peak
Proliferates LH Surge
Endometrium ¢ ¢ ¢
Inhibin B Inhibin A Estrogen Progesterone —>  LH — Corpus Luteum
Secretory = Follicular phase  (levels begin to rise (mainly) degenerates
(1st peak mid-follicular phase in late follicular phase ¢
2nd peak near ovulation and maximum during
Nadir — midluteal phase) midluteal phase) { Estiogen
New cycle
o o begins
Inhibin 9
N
A . N » Consists of 2 dissimilar peptides (called as o- and - subunits). There are 2 forms
pproximate time interval LT o
of events in menstrual cy- of inhibin viz. inhibin A and inhibin B.
cle prior to ovulation > In both of them a- subunit is identical, whereas B- subunit is specific.

mm » FSH stimulates the secretion of inhibin from granulosa cells of ovarian follicle
and in turn, is suppressed by inhibin.
» Inhibin B is the form of inhibin predominantly secreted by granulosa cells in
follicular phase of the cycle.

Estradiol rise 83
Onset of LH 34-36

surge

. tg S R » Inhibin B reaches a peak in midfollicular phase and then decreases in the late

L: e Iok s 10_12 follicular phase to reach a nadir in midluteal phase. A small peak is seen a day
pea -

after ovulation.
. » Inhibin A is mainly active in luteal phase and its release is under the control of LH.
"¢ Y, Levels of inhibin A rise in late follicular phase to reach a peak at midluteal phase.

Progesterone 8




During pregnancy

Chapter 2 Reproductive Physiology and Hormones in Females

» Placenta produces mainly inhibin A - the levels of inhibin A are high during
pregnancy at 8 weeks of gestation, third trimester, and at term.
» Maternal levels of inhibin B are very low during pregnancy.

Activin

It is derived from granulosa cells and released by pituitary in early follicular phase
and augments FSH secretion and action.

Menstruation

ﬁso Know

In the follicular phase as LH
increases — it leads to lute-
inization of the granulosa cells,
resulting in progesterone pro-
duction. At low levels proges-
terone doesnot have negative
but positive feedback on LH and
EH.

Thus, levels of FSH also rise just
before ovulation called as FSH

\urge p

m Menstrual Phase Proliferative Phase Secretory Phase

Thickness of stratum
functionale

Appearance of endometrial
glands

Degree of coiling of coiled
arteries

Predominant gonadotropin

Predominant ovarian
hormone

Days of idealized 28-day
cycle

Viscosity of cervical
secretions

Endometrium

Absent

Portions of glands in stratum
basale

Absent

Falling LH, rising FSH

Transition from progesterone
to estrogen

1-5

Difficult to determine

Thin to thick
Straight
Less coiled

FSH
Estrogen

5-14

Thinnest at day 14

Thickest
Highly coiled
Highly coiled

LH
Progesterone

14-28

Increasing viscosity

Superficial layer (2/3™) Deep layer (1/3™) : Straturn Basalis is respon-

It consists of stratum compactum

and stratum spongiosum

These layers are supplied by spiral

arteries which undergo vasocon-

striction during secretory phase

This causes necrosis or sloughi
of these layers at the time of
menstruation

| Hormones

ng

It consists of Stratum Basalis

It is supplied by basilar arteries

During secretory phase these basilar arteries

remain straight, so the blood supply of stratum
basale remains intact. Therefore, this layer

is not shed during menstruation and during
secretory phase it causes regeneration of whole

endometrium

Hypothalamic-pituitary-ovarian (HPO) axis is not developed before puberty.
It becomes sensitive around 8-12 years and is fully established by 13-14 years.
Initially due to release of GnRH — only LH is released from pituitary, later as
the axis matures both LH and FSH are released. That is why initial few cycles are

anovulatory.

sible for regeneration of
endometrium during next
menstrual cycle.

Hormonal control of ovarian/
menstrual cycle

@, Hypothalamus

(main regulator

GnRH of HPO axis)

Pituitary gland

FSH

Ovary

-

Progesterone Estrogen
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T
gSchally and Guillemin were

the first to discover GnRH)

1st hormone which after
GnRH secretion at rises

puberty -LH

N
Nafarelin and buserelin can
be administered by nasal

route.

Follicular phase| Luteal phase
+ Ovulation +
GnRH pulses— GnRH pulses—
More frequent | ess frequent
less amplitude  more amplitude

~

* Secreted in a pulsatile manner at Initially, there is a supraphysiological release of
different times of menstrual cycle FSH and LH from pituitary (flare) followed by
* Initially secreted only at night decrease in the synthesis and release of both
FSH and LH.
* When given in pulsatile manner they stimulate
gonadotropin secretion.

Preparations of GnRH

¢ Buserelin e Leuprorelin
* Nafarelin

¢ Goserelin e Triptorelin
 Historelin

Peptide Hormones - GnRH

@ A -F and HIP.

= Adenomyosis

= lIrritable bowel syndrome (under Trial)

= Ca Breast (Tamoxifen + GnRH agonist give good result)
Dysfunctional uterine bleeding

Endometriosis

= Fibromyoma uterus

= Hirsutism

= Infertility

= Precocious puberty. J

VT ITMTMmMOoON®>
1]

N\

GnRH agonists stimulate
gonadotropin secretion
when given in a pulsatile
manner whereas inhibit
the release on continued
administration.

)

Long-term use of

GnRH can result in
menopausal symptoms
and osteoporosis. Hence,
GnRH therapy is not
recommended for more

than 6 months. W,

GnRH is the controlling factor for gonadotropin release (LH and FSH).

Indications for using Synthetic GnRH

In females: (In all those conditions where there is increased estrogen, GnRH

analogues are useful).

In males:

» Cryptorchidism: short-term intranasal nafarelin is used.

» Carcinoma prostrate: GnRH agonist are as effective as orchidectomy in Ca
prostrate but if there are neurological symptoms or life-threatening metastatic
disease - androgens should first be started followed by GnRH agonist.

» BPH: Daily administration of leuprorelin or nafarelin decreases obstructive
urinary symptoms in 1-6 months time.

Adverse Effects of GnRH

» Local allergic reaction may occur at injection site.

» They cause menopause like symptoms — hot flushes, vaginal dryness, headache,
joint and muscle stiffness, depression, osteoporosis, and irregular vaginal
bleeding.

GnRH antagonist: Acts immediately to stop gonadotropin secretion (without any

flare), e.g. Cetrorelix, Ganirelix, Nal-glu.

They have been surpassed by GnRH agonist in clinical practice except for their
potential role in contraception. Nal-glu given for 3 weeks inhibits spermatogenesis.?
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1 Sex hormones (E/P/T) | E/PIT — Endometriosis
! I
Used For: Used For:

Gonadotropin releasing hormone (GnRH)

U U
Agonists Antagonists

!

i | 1 | LH/FSH
Pulsatile Non-pulsatile !

(every 90 minutes) (Daily administration) | E/IPIT

1 1 !

1 LH/FSH | LH/FSH Used for:

) 1 — Prostatic carcinoma

Prostatic carcinoma
Endometriosis
Fibroids

Precocious puberty

— Anovulatory infertility —
— Delayed puberty =

Natural FSH and LH/Gonadotropins

Released from anterior pituitary in a pulsatile manner.

Produced by basophils

FSH T%2 = 3-4 hours

LH T%2 = 20 minutes

It has membrane bound cytoplasmic receptors

FSH receptors are present on granulosa cells in females and sertoli cells in males.
LH receptors are present on theca cells and granulosa cells in females and leydig
cells in males.

Functions of FSH - Females

>

r

Promotes gametogenesis in females and spermatogenesis in males
Production of estrogen

Functions of LH

r

r

»

»

Ovulation induction

Formation and maintainance of corpus luteum in non-pregnant states
Progesterone production

Regulation of menstrual cycle

Synthetic FSH and LH-

»

The most commonly used commercial preparation of FSH is human menopausal
gonadotropin (HMG 1 ampoule contain 75 U FSH and 75 U LH).

Recently highly purified FSH (Metrodin-75 IU/amp) has been made available.
Administered subcutaneously.

Human chorionic gonadotropin (hCG) has biological action like LH and is
available in 1000-5000 ampoules obtained from urine of pregnant woman.
Recombinant hCG is now available.

Prolactin

»
>

r

Polypeptide hormone secreted by anterior pituitary gland
Acts on breast and is responsible for milk secretion®
Acts on pituitary to reduce secretion of FSH and brings about anovulation.?

Q —— 9

Key to Flowchart:

LH = Luteinizing hormone
FSH = Follicle-stimulating
hormone

E = Estrogen

P = Progesterone

T =Testosterone

J

Human menopausal
gonadotropin (HMG) is
obtained from urine of
postmenopausal females.

Chances with Gonado-

tropins:

= Multiple pregnancy -
30%

o OHSS =15%

J

In Prolactinomas Levels of

Prolactin increases and

females complain of :

« Galactorrhea

«  Amenorrhea (due to
J FSH)

In Sheehan’s

syndrome —There is

post partum necrosis of

anterior pituitary gland

- L FSH
JLH

{ Prolactin which leads

to failure to lactate baby

— Amenorrhea

During lactation
There is T Prolactin
which leads to
amenorrhea (as prolactin

k inhibits FSH).

J
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Oxytocin

» Nonapeptide which has main role in initiation of milk ejection in a lactating

women.

> Initiates uterine contraction during labour.

» Half life - 5 minutes.

J| Steroid Hormone

Estrogen

N

Composition

Receptor

Source

State

End product
Effect on uterus

Effect on cervix

Effect on vagina

Effect on
fallopian tube

Effect on salt &
water

C,, compounds

Intranuclear
Estrogen receptor upregulate progesterone
receptor

. Granulosa cells (E,)

2. Theca cells (E,) (produce androgens which are
converted to estrogen by enzyme aromatase in
adipose tissue)

3. Placenta-(with the help of precursors obtained
from fetus) (E, and E,)

4. Corpus luteum (E,)

—_

Mostly present in bound form

Only 1% free

Mostly bound to sex hormone binding globulin
(69%) and albumin (30%)

Glucuronides (sulfonamides)

* Proliferation of endometrium
* Growth of uterus in nonpregnant state

Cervical mucus is

¢ Copious

¢ Clear and watery

* Elastic (can be stretched between fingers-called
as spinbarkeitt)

* Has increased water and electrolyte content,
decreased protein content

* When dried and seen under microscop, shows a
characteristic fern like pattern

* Superficial cells predominate

* High karyopyknotic index

Increases motility

Decreases secretion

Retention

Natural progesterone: C,, compound

Synthetic are C,, steroids similar to androgens.
Hence they have androgenic side effects.
Remember:

As generation increases = androgenic side effects
decrease and effect an lipid profile decreases

Intra cytoplasmic

Progesterone receptor down regulate estrogen
receptor

1. Corpus luteum
2. Placenta (with the help of maternal LDL)

* Mostly present in bound form

* Only 2% free

* Mostly bound to albumin and cortisol binding
globulin

Pregnanediol

* Secretory effect on endometrium
* Growth of uterus in pregnancy
* Smooth muscle relaxation during pregnancy

Cervical mucus is

e Scanty

¢ Thick, tenacious

* Loses its stretchability (fractures on stretching,
called as ‘tack’)

* Has increased protein content and decreased
water and electrolyte

* On drying and seeing under microscope it loses
its fern like pattern

* Intermediate cells predominate

* Low karyopyknotic index

Decreases motility

Increases secretion

Excretion

Contd...
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Contd...
C [Eswogen |progesterone |
Lipid profile 1T HDL | HDL
117G I TG
} LDL 1 LDL
(cardio protective)
Least Ductular development Glandular development
Effectson LH & * Atlow conc — inhibits LH * At low conc: positive feedback on LH and FSH
FSH * High conc: positive feedback on LH called as LH ¢ At high concentration negative feedback on LH
surge ¢ Inhibits GnRH
* Inhibits GnRH
Other effects * Closure of epiphysis * Thermogenic-raises

* Procoagulant inhibits fibrinolysis Basal body temperature by 0.2—0.5°C

Natural Synthetic

| OE estradiol (E,) ‘ ‘ Esterone (E,) | ‘Estriol (E,) Estetrol (E,) ‘ Steroidal Nonsteroidal Conjugated
l l l estrogens estrogens estrogens
Most potent Produced by Produced by I | !
biologically active aromatization of prseniliad « Ethinyl estradiol - Diethyl + Conjugated
forr_n of estrogen androgens in ,;\)Aregnfancy f * Mestranol stilbesterol (DES) equine estrogen
Main form of ovary & peri- a;ln ormdo . + Hexestrol (Premarin)
estrogen during pheral sites like CSUOJENICHLNg + Dienestrol « Estradiol valerate
reproductive skin, muscle, and pregnancy-E;
VeSS adipose tissue Indicator of
1/10" as maternal fetal
biologically active and placental
well being during
as E,
Main form of pregnancy-E;
estrogen in E; is 1/100th time
postmenopausal as biologically
iemaies active as E,
| | ! l

1st generation (estranes—19

2nd generation

3rd generation

4th generation

acetate

» Norgestrel

nortestosterone derivates) gonanes (least androgenic activity) (Antiandrogenic)
Eg:- » Nor ethindrone .
Eg:- » Levonorgestrel Eg:- »+ Desogestrel . ;
* Norethynodrel . - . Eg:- « Drospirenone
= NotsthiIStETsIs Norethisterone Gestodene « Dienogest

» Norgestimate
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Natural estrogens are
ineffective orally due
to extensive first pass
metabolism. Estrogens
undergo enterohepatic
circulation that is

also responsible for
hepatic adverse effects
(hepatic adenoma and

thromboembolism). -

M/c synthetic estrogen used

— Ethinyl estradiol.

J

>

When estrogen is admin-
istered alone, it can lead
to endometrial hyper-
plasia and endometrial
cancer. Therefore in re-
productive age females, if
prolonged use is desired
— progesterone (Medroxy

kprogesterone) is added. J

~

v

N\

Contraindications to
use of estrogen

» History of
thromboembolism

« Liver disease

« Severe hypertension

« Heart disease

» Estrogen dependent
tumor, e.g. breast

adenoma J

Tanaproget is a nonsteroi-
dal progestin currently

undergoing trials.

)

W,

Progesterone, unless speci-
ally formulated in microni-
sed progesterone, is inactive
orally because of high first
pass metabolism in liver.

Indications of Estrogen Therapy

> Delayed puberty: If breast development does not start even at 14 years of age then,
10 pg estrogen may be of help.

> Lactation suppression: Estrogen suppress lactation effectively (mixogen) but
there is a risk of thromboembolism

> Hostile cervical mucus: In infertility to improve the quality of cervical mucus
and with clomiphene citrate therapy, low dose estrogens are added.

» DUB and polymenorrhea:
o Given for acute bleeding episodes
o Conjugated equine estrogen in a dose of 10 mg/day. Bleeding stops in 24

hours

o Combined OCPS can also be given for maintenance therapy

» Menopausal symptoms:
o Short term for hot flushes, sweating, and depression
o Give topical estrogen cream for senile vaginitis
o Give long-term for prevention and treatment of osteoporosis

» OCP’s: Contain estrogen and progesterone
o Estrogen alone can be used as a post coital pill.

» For treating vulvovaginitis in children

» Intersex: In Turner’s syndrome or gonadal dysgenesis (46, XY) estrogens are
given for the growth of secondary sex characters. In androgen insensitivity
syndrome (TFS), estrogen replacement therapy is indicated to prevent regression
of breast development after gonadectomy.

Side Effects

» Nausea vomiting.

» Retention of water results in painful breast and weight gain.

» Endometrial carcinoma with unopposed estrogen given for a long time.
» Probably an increased risk of breast carcinoma.

» Thromboembolism and cerebral thrombosis.

» Gall bladder and liver disease.

ALSO KNOW
m Commercial brand Route of administration

Ethinyl estradiol Lynoral (.01 mg EE) Oral
Ethinyl estradiol Mixogen (EE 4.4 mg + Oral/injectable
Methyl testosterone 3.6 mg)
Ethinyl estradiol Orgalutin (EE 0.5 mg + Oral
lynoetenol 2.5 mg)
Estradiol succinate Evalon Oral
Uses of Progesterone

» Progesterone challenge test: Details in chapter on amenorrhea.

» Contraception: Progesterone alone is used as mini pill. DMPA, NET EN,
implants, vaginal ring, LNG IUCD are also available.

> DUB: To stop acute bleeding episode Norethisterone 5 mg TDS is effective. Can
also be used for regulation of menstrual cycle by giving either from day 5 to 25
or day 15 to 25.

» Dysmenorrhea and Premenstrual tension: Dydrogesterone from 5" day for 20
days relieves dysmenorrhea. Ovulation is not suppressed.
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Postponement of menstruation: 5 mg NE TDS for 3 days before the expected
period and continued till the need for postponement. Bleeding occurs 48 - 72
hours after withdrawal.

Luteal phase defect: Daily I M. injection of 12.5 mg progesterone, oral micronized
progesterone, or vaginal suppositories can be given.

Endometriosis: Progesterone induces a hyperprogestogenic, hypoestrogenic
state, thus causing atrophy of ectopic endometrial tissue. The drugs used are
MPA, dydrogesterone, or NE.

Endometrial hyperplasia and endometrial carcinoma: Role depends on number
of steroid receptor on tumor which is maximum in well-differentiated grade I
endometrial carcinoma. These cases are suitable for progesterone therapy. 17a
hydroxy progesterone caproate 1000 mg IM daily for 1 week and then weekly or
MPA 400 mg, IM weekly for 3 months and then every 2 weeks.

Hormone replacement therapy (HRT): Progestins are combined with estrogen
as an HRT for post menopausal woman where uterus is present. Can be used
cyclically or continuously.

Selective Estrogen-Receptor Modulators (SERMs)

These are the agents that act as estrogen agonists in some tissues and antagonists in
other tissues. Agonistic action is beneficial in tissues like bone (decreased resorption) and
blood (better lipid profile) whereas it is deleterious in endometrium, breast (increased risk of
carcinoma) and liver (predisposition to thromboembolism).

Ve

SERMs are targeted to provide beneficial effect of estrogen as well as to
antagonize its adverse effects. Clomiphene, tamoxifen, droloxifene, toremifene,
fulvestrant, raloxifene and ormeloxifene are now classified as SERMs.

In humans clomiphene has estrogen antagonistic action in hypothalamus (reduces
feedback inhibition of GnRH secretion). It is used for the treatment of anovulatory
infertility by increasing GnRH release. Major adverse effect is hyperstimulation
syndrome (polycystic ovarian disease) and multiple pregnancy.

Tamoxifen, doloxifene and toremifene possess estrogen antagonistic activity in
the breast and blood whereas agonistic activity in bone, uterus and liver. Their
major indication is in the treatment of breast carcinoma. These have beneficial
effect on bone and lipid profile but increase the risk of endometrial carcinoma and
thromboembolism.

Raloxifene is used for osteoporosis. It also possesses beneficial effects on lipid
profile, breast and endometrium. Major adverse effect is increased predisposition to
thromboembolism.

Centchroman (ormeloxifene) is used as a non hormonal oral contraceptive
(Saheli). It is also approved for the treatment of DUB.

Fulvestrant is the first FDA approved agent in the new class of drugs that are
called selective estrogen-receptor downregulators (SERDs). These have an
improved safety profile, faster onset, and longer duration of action than the SERMSs due
to their pure ER antagonist activity. It was approved for postmenopausal women
with hormone receptor-positive metastatic breast cancer that has progressed
despite antiestrogen therapy.

Clomiphene Citrate

>

»

>

Was first used in gynecology in 1956

It is non steroidal triphenylethylene compound related to diethylstilbestrol
(DES).

It is an isomer of cis and trans form. Enclomiphene is more potent isomer and
anti estrogenic whereas zuclompiphene is weak antiestrogenic

o

Ospemifene is a new
SERM indicated for
dyspareunia due to
menopause

- Tamoxifen has
Beneficial effect on:
-Bone ( resorption)

- Breast ( carcinoma)
-Blood (T HDL & ¥ LDL)

» Fulvestrant is a selective
estrogen-receptor down-
regulator (SERD). It has
improved safety profile,
faster onset, and longer
duration of action than
the SERMs due to its pure
ER antagonist activity. J

N

5 : :
\’ Clomiphene binds and

blocks estrogen receptors
in hypothalamus (i.e.
antiestrogen)
I
Decrease in estrogen
negative feedback

Increase GnRH pulses
!
1in FSH and LH

1 folliculogenesis &
ovulation

Prerequisite: A
functional hypothalamic
pituitary ovarian axis is
required for appropriate
clomiphene citrate
activity. It is the agent

of choice for treating
anovulation in women
with oligomenorrhea

or amenorrhea having
sufficient ovarian function
to maintain estrogen at
k serum level of 40 pg/mL. Y,

)

The required dose of
clomiphene is correlated
to body weight as their

is significant association
between its treatment
failure and BMI > 27 kg/m?
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Side effects of

clomiphene:

» Multiple pregnancy
(6-8%) < 10%

» QOvarian cysts

= Ovarian
hyperstimulation
syndrome (<1%)

Antiestrogenic side

effects

« Hotflashes, osteoporosis

» Longterm use-ovarian
malignancy

Note: No congenital

malformation seen

»  Most common effect
hot flushes and ovarian

cyst formation.

J

6

N

Clomiphene citrate is the
drug of choice for postpill
amenorrhea

hCG acts as an

ovulation trigger when
using clomiphene for
anovulation since hCG

is functionally and

structurally similar to LH. J

©

Letrozole: for ovulation

induction

» Pregnancy rates
similar to clomiphene

» Multiple pregnancy
rates: less

« NO congenital
malformation seen in

fetus.

J

» It binds to estrogen receptors in the hypothalamus, so the negative feedback of
estrogen on FSH is prevented resulting in increased pulsatile GnRH frequency
and rise in FSH and LH.

» The antiestrogenic effects of Clomiphene are seen on cervix and endometrium.

Indications

» Anovulation, PCOS.

» Anovulatory DUB with infertility.

» Amenorrhea and anovulation following the use of OCP’s (Post pill amenorrhea).
> In vitro fertilisation, GIFT technique and assisted reproduction technique.

» Male infertility (Role doubtful).

Schedule of Administration in Case of Amenorrhea

» Given orally from 2™ or 3™ of menstruation in dose of 50 mg daily for 5 days.

» Maxm dose =100 mg 1 day

» MAxm duration = 12 months on 12 days practically given only for 6 months.

> Monitoring of follicle is done by serial USG (follicular monitoring) or home urine
LH kits.

> When the dominant follicle is 20 mm, hCG 5000 IU is given by IM route (hCG
acts as an ovulation trigger as functionally hCG is similar to LH).

» Coitus is advised 32-36 hours after hCG (since hCG is similar to LH so ovulation
occurs 32-36 hours after LH surge).

Result

80% ovulate but 30-40% conceive because of antiestrogenic effect of clomiphene in
cervical mucus leading to thick cervical mucus. Multiple pregnancy chances with
clomiphene are 10%.

Contraindications

» Cystic ovaries.

» Chronic liver disease.

» Scotoma.

» Hypogonadotropic and hypoestrogenic states.

Aromatase Inhibitors

» Androgens are converted to estrogen in the peripheral tissue in females with the
help of an enzyme, aromatase. The drugs inhibiting this enzyme will decrease the
formation of estrogen.

» Aromatase inhibitors are divided into first and second generation compounds.
First generation drugs include aminoglutethimide and second generation agents
are letrozole, anastrozole, fadrozole, formestane, vorozole and exemestane.

» Aromatase inhibitors are useful in all those conditions where there is
hyperestrogenemia like fibroids, endometriosis and breast cancer.

> Itis also used for ovulation induction. Principle is same like clomiphene.

» Common side effects of these drugs include bone pain, hot flushes and throm-
boembolism.

Antiprogesterone

Mifepristone RU 486

» Derivative of 19 nortestosterone.
» Competitive antagonist of progesterone and glucocorticoid receptors.
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Binds to progesterone receptors and nullifies the effects of endogenous proges-
terone.

There is release of prostaglandins from the endometrium and early termination
of pregnancy.

85% drug is absorbed after oral therapy, peak is reached in 1-2 hours. Half life is
24 hours and excreted in bile and feces.

In the absence of progesterone, it acts as weakly progesteronic.

Uses of Mifepristone

As postcoital pill (600 mg given within 72 hours of unprotected sex).

To induce abortion upto 7 weeks of amenorrhea along with misoprostol (medical
abortion).

Ripening of cervix prior to prostaglandin induction of mid-trimester abortion.
Management of ectopic pregnancy.

Cushing’s syndrome: because of its antiglucocorticoid action.

Medical management of uterine fibroid.

As an emergency contraceptive (single dose of 10 mg is taken on 27th day of
cycle irrespective of day and number of times intercourse)

Side Effects

Headache.

GI upset.

Adrenal failure.

Teratogenecity (If medical methods of abortion fails with RU - 486, pregnancy
should be terminated any how).

f Androgens in the Female

Circulating androgens found in the blood of premenopausal women include
dedhydroepiandrosterone (DHEA), DHEA sulfate (DHEA-S), androstenedione,
and testosterone. Androgens are produced by the adrenal glands, the ovary, and
from peripheral conversion of estrogen (with the help of enzyme aromatase).

Androstenedione

r

Produced in equal amounts by the adrenal glands (50%) and the ovaries (50%)
Majority of androstenedione is converted to testosterone

Normal serum concentration ranges from 60 to 300 ng/dL

Mostly bound to Albumin and sex hormone binding 1.1 free in females (2% in
globular males)

Receptors: Intra cytoplasmic

Endproduct oxosteroid (keto steroid)

Testosterone

Second most potent androgenic hormone.? (first being DHT)

In women, nearly 25% of testosterone is secreted from the ovaries and 25% is
from the adrenal glands. The remaining one-half is produced from peripheral
conversion of androstenedione to testosterone in the skin, muscle kidneys, liver,
and adipose tissue.

Normal circulating concentrations range from 20 to 80 ng/dL.

Mostly bound to Albumen and six hormone binding globulin.

1% free in females (2% in males)

Receptors-Intra cytoplamic

Ebdproduct-Oxosteroid (scetosteroid)

~

" Selective Progesterone
Receptor Modulator
(SPRM)

Asoprisnil is an
investigational SPRM,
tested for treatment of
progesterone sensitive
myomata. Clinical trials
were discontinued due to
endometrial changes in

\__patients.

Moebius syndrome occurs

due to the use of misoprostol

and not mifepristone during
pregnancy.

J

Ovary - M/C androgens
secreted Androstenedione
> DHEA > Testosterone
Androstenedione is formed
by theca cell of ovary

’

Measurement of DHEA-S
is used to assess adrenal
function




I Self Assessment & Review: Gynecology

SHBG is synthesize in liver.
Inhibits its Testosterone
synthesis.

Estrogen promotes its - low
levels of SHBG are marker of
a insulin receptor.

J

)

Danazol should not be
used in young females
because of its virilising side
effects.

Gestrinone has actions and
uses similar to danazol but
has longer t'5, so is used in
biweekly doses. Its side effects
are milder to danazol and thus
it is preferred over danazol.

DHEA and DHEA-S

» Androgen precursors, much less potent than testosterone and produced
predominantly by the adrenal glands (DHEA-S is produced only by adrenal).

» DHEA is metabolized quickly, thus measurement of its serum concentration
does not reflect adrenal gland activity. DHEA-S has a much longer half-life than
DHEA, and measurement of its serum level is used to assess adrenal function.?

Dihydrotestosterone (DHT)

> Testosterone is converted to dihydrotestosterone (DHT) by 5-alpha-reductase, an
enzyme found in many androgen-sensitive tissues.

» Very potent androgen primarily responsible for the androgenic effects on hair
follicles.

» 3 o androstanediol glucuronide (30-AG) is an important metabolite of DHT.

Danazol

» Itis a 17 a ethinyl testosterone derivative.
» It is a compound with weak androgenic, progestational and antigonadotropic
activity.

Antigonadotropic agent

Acts on HPO axis and decreases As it decreases synthesis of sex hormone
frequency of GnRH pulses binding globulin hence level of free
) testosterone increases and thus it has
| LH surge | FSH surge virilising side effects
(no change in basal gonadotropin
levels)

| estrogen (endometrial atrophy)

!
Pseudomenopause like state

> Itacts directly on ovaries and inhibits steroidogenesis.

Danazol is used in

Uterus : In Breast for : * Precocious puberty

* Endometriosis (as it  Cyclical mastalgia * Gynecomastia
causes endometrial * Fibrocystic breast disease ¢ Improves libido
atrophy)

* DUB in old females

¢ Fibromyoma (to | its size
and vascularity)

e Infertility

Other use

In hereditary angioneurotic edema.

Side Effects

It has androgenic side effects like acne, hirsutism?, deepening of voice (irreversible),

Oily skin weight gain, etc.

» Teratogenic in early pregnancy (causing masculinization of female fetus),
therefore it should not be used in young females.



Chapter 2 Reproductive Physiology and Hormones in Females

» Danazol should not be given for more than 6-9 months at a time because of its
antiestrogenic action and virilizing effects.?

Contraindications

o Liver disease o Carcinoma prostrate

Antiandrogens

Drugs in this group can act by inhibiting the synthesis, activation or action of

androgens.

» Steroid synthesis inhibitors: Ketoconazole inhibits the synthesis of adrenal and
gonadal hormones but its usefulness in the treatment of prostatic carcinoma is
limited by serious toxicity on prolonged use. It can cause gynaecomastia due to
increase in estradiol: testosterone ratio. Abiraterone is an orally active prodrug
that acts by inhibiting 17-a-hydroxylase and 17, 20-lyase.

» 5-a reductase inhibitors: Most of the actions of testosterone are mediated by
its conversion to DHT by 5-o reductase. Important amongst these are growth

)

Diane 35 or Ginette has

of prostate, male pattern baldness and hirsutism in females. Finasteride and EE 35 mg & cyproterone

dutasteride are 5-a reductase inhibitors useful in the treatment of BPH, male acetate 2 mg. It is the DOC

pattern baldness and hirsutism by reducing the production of DHT. in teenagers with irregular
» Androgen receptor inhibitors: Cyproterone and cyproterone acetate act as periods & hirsutism.

antagonists of androgen receptors. Latter compound has marked progestational
activity that inhibits feedback enhancement of LH and FSH. These drugs are
useful in the treatment of hirsutism and as a component of contraceptive pills.
Flutamide, bicalutamide and nilutamide are other antiandrogens that act
by same mechanism. These are useful for the treatment of prostatic carcinoma.
Flutamide can cause gynaecomastia and reversible liver damage. These drugs can also
be combined with GnRH agonists (like leuprolide) to reduce the initial flare up reaction.

> Spironolactone: It is an aldosterone antagonist that also competes with DHT for
its receptor. It can be used for the treatment of hirsutism.

l Important Points

» LH surge 32-36 hrs_ oyulation
LH peak 10-12 hrs_ oyulation

» Whatinitiates LH surge :- estradiol-levels 200 pg/ml for 48 hours initiates LH surge.

» LH leads to luteinization of granulosa cells and progesterone is released by
granulosa cells. Therefore progesterone synthesis begins 36 hours before ovalution.

» Hormone responsible for resumption of meiosis - LH

> When in Meiosis I resumed - 36 hours before ovulation (because of LH surge)

» Just before ovulation LH and FSH both increase - LH surge is intiated by estrogen.
Atlow levels-progesterone has positive feedback on LH & FSH, so-FSH also rises.
Remember: LH surge is intiated by estrogen but for maintenance of LH surge
both estrogen and progesterone required.

> Minimum levels of LH & FSH are seen in Luteal phase (as high conc of
progesterone — has -ve feedback on LH & FSH)

» After ovulation, the ruptured Graafian follicle becomes corpus luteum.

> The yellowish color is due to lipid and pigment carotene. Regression starts on
day 22-23 of infertile cycle.

» Progesterone attains its highest peak about 8 days after the LH peak like day
when corpus luteum has maximum function.

» Luteal-Placental shift is the turnover of function from corpus luteum of preg-
nancy to placenta. This transition period continues from seven weeks to ten weeks.
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»

Luteal-Follicular shift is the period that extends from the demise of corpus
luteum to the selection of a new dominant follicle for the next cycle. It is due to
fall in the levels of estradiol, progesterone and inhibin. There is simultaneous rise
in the levels of GnRH and FSH.

Vaginal epithelium has
3 types of cells

l

Basal and parabasalcells| | Intermediate cells | | Superficial cells

l | l

Erermi s v e e Predominate when progesterone

. is predominant
no hormonal predominance sp

e.g. menopause, childhood - g;erggﬁgt%;eg;cr;g el

Predominate when estrogen
is predominant
e.g. first half of menstrual cycle

r

r

The ovarian hormones estrogen and progesterone thus influence vagina.
The exfoliated cells in vagina reflect the prevailing hormone system at that time.

Note: For hormonal study - smear should be taken from lateral wall of upper third of vaginaQ.

’

Maturation Index:
It is the relative percentage of parabasal, intermediate and superficial cells per 100 cells
counted.
It is expressed in 3 numbers, a/b/c.
a’ represents number of parabasal cells per 100 cells counted.
‘b’ represents number of intermediate cells per 100 cells counted.
¢’ represents number of superficial cells per 100 cells counted.
It indirectly reflects the endocrine status of the cervix.
Maturation index from birth to menopause:

At birth 0/95/5 Combined effect of circulating maternal
hormones: oestrogen, progesterone &
corticoids.

Childhood 80/20/0 — Ml shifting to left because of diminished
steroid hormones.

Reproductive

period : 0/40/60 Smear clear, cells are Oestrogen ++

Preovulatory discrete

Mid secretory 0/70/30 Smear dirty, cells in Oestrogen +

clusters Progesterone ++

During pregnancy 0/95/5 Marked folding of the Oestrogen ++

intermediate cells : Progesterone ++

‘navicular cells’ Corticosteroids +
Postpartum 100/0/0 — Parabasal maturation
Postmenopausal 100/0/0 — Lack of oestrogen.

Important facts:

>

The intermediate and superficial cells contain glycogen under the influence of oestrogen
and therefore vagina stains deep brown in colour after painting with iodine solution
(called as Positive schillers test).?

The glycogen content is highest in vaginal fornix and lowest in lower one third of vagina.
Estrogen dominant smears appear clear and show discrete cornified polygonal eosinophilic
cells.

Progesterone dominated smears are dirty as intermediate cells predominate.
Cornification index/karyopyknotic index: It is the ratio of cornified cells (mature
squamous cells) per 100 cells counted since epithelial cells are cornified under the influence
of hormone estrogen, so cornification index indicates estrogenic effect.
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Ovarian cycle

1.

Which of the following is seen in the ovulatory phase?
(AIIMS May 11)
a. Stimulation of continuation of reduction
division of oocytes
b. Inhibin A is increased
c. FSH increases steroid synthesis in granulosa
cells
d. Activin causes FSH to act on granulosa cells

In ovarian cycle increased levels of LH are due to:
(AIIMS May 11)

a. Increased Progesterone

b. Increased Estrogen

c. Increased FSH

d. Increased Androgens

In 40 days of menstrual cycle the ovulation occurs at:
[UP 03]

a. 14™day b. 20" day

c. 26Mday d. 30" day

The ovarian cycle is initiated by: [DNB 96]

a. FSH b. Estrogen

c. LH d. Progesterone

The corpus luteum secretes: [DNB 04]

a. Estrogens b. Progesterone

c. Both d. None

Apoptosis can occur by change in hormone levels in the

ovarian cycle. When there is no fertilization of the ovum,
the endometrial cells die because:
[AIIMS Nov 03]

a. The involution of corpus luteum causes estradiol
and progesterone levels to fall dramatically

b. LH levels rise after ovulation

c. Estradiol levels are not involved in the LH surge
phenomenon

d. Estradiol inhibits the induction of the progesterone
receptor in the endometrium

Corpus luteum functions maximally without an

implantation for ...... days: [PGI June 00]
a. 9 b. 12
c. 6 d. 15

Maximum function of corpus luteum occurs:
a. Atovulation

b. Before ovulation

c. 3 days after ovulation

d. 8-9 days after ovulation

In a study it is observed that the right ovary ovulates
more than the left, all are possible explanations for the
cause except: [AIIMS Nov 2010, AIIMS Nov 2012]
a. Anatomical asymmetry
b. Difference in blood supply to both sides

10.

11.

12.

c. Right handedness is more common in
population

d. Some embryological basis

Ovulation occurs

a. Before LH surge

b. After biphasic rise in body temperature

c. After ripening of follicle by FSH

d. Before estrogen peak

[AIIMS May 2013]

True about timing of LH surge:
Occur 12 hour before ovulation
. Occur 24 hour before ovulation
Occur 12 hour after ovulation

. Occur 24 hour after ovulation
Occur at time or ovulation

[PGI May 2013]

P an oo

Which of the following is not related with menstrual
cycle? [AI 2011]
a. Hormonal changes b. Vaginal cytology

c. Estrous cycle d. Endometrial sampling

Hormones - Estrogen/Progesterone

13.

14.

15.

16.

Naturally occurring estrogens are: [PGI Dec 08]
a. Estrone b. Estradiol
c. Estriol d. Diethylstilbestrol

e. Pregnanediol

The production of cervical mucus is stimulated by
[AIIMS Nov 02]

b. Estradiol

d. Pregnenolone

a. Progesterone
c. Estriol

Ferning of cervical mucus depends on: [DNB 96]
a. Estrogen b. Progesterone

c¢. LH d. FSH

In an infertile woman, endometrial biopsy reveals
proliferative changes. Which hormone should be
preferred ? [AI 01]
a. MDPA

c. Norethisterone

b. Desogestrel
d. None of the above

17. End product of progesterone metabolism found in urine
is: [AIIMS May 2013]
a. Pregnenolone
b. 17-OH pregnanelone exerected in urine
c. Pregnanediol
d. Pregnanetriol
Clomiphene

18.

19.

Clomiphene citrate is:
a. Antiandrogen
c. Antiestrogen

[AP 97]
b. Synthetic steroid
d. GnRH analogue
Clomiphene citrate is indicated in:
Stein-Leventhal syndrome
b. Ovarian cyst
¢. Asherman’s syndrome
d. Carcinoma endometrium

[AI 98]

L
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20. True about Clomiphene citrate : [PGI June 07]
a. Commonly causes hyperstimulation syndrome
b. Used for ovulation induction
¢. Multiple pregnancies seen in 3-8% cases

21. True about clomiphene citrate is:
[AIIMS May 09/May 10]
a. Enclomiphene has antiestrogenic affect
b. Chance of pregnancy is three fold as compared
to placebo
c. Risk of multiple pregnancy is 2-4%
d. It can also be used for male infertility with oligozoo-
spermia
22. Side effect of clomephene citrate includes all except:
a. Multiple pregnancy [AIIMS Nov 07]
b. Increase risk of ovarian cancer
¢. Multiple polycystic ovary
d. Teratogenic effect on off springs
23. A patient treated for infertility with clomiphene citrate
presents with sudden onset of abdominal pain and dis-
tension with ascites, the probable cause is:
a. Uterine repture
b. Ectopic pregnancy rupture
c. Multifetal pregnancy
d. Hyperstimulation syndrome

GnRH

24. GnRH analogue may be given in all of the following
except: [AI 99]
a. Prostate Ca
b. Endometrial Ca
c. Fibromyoma - uterus
d. Precocious puberty

25. GnRH analogues are useful in all except : [AP 97]
a. Endometriosis b. Hyperprolactinemia
c. Precocious puberty  d. Menstrual disturbances

Danazol

26. Danazol is used in the treatment of: [AIIMS May 02]
a. Cyclical mastalgia
b. Breast cyst
c. Noncyclical mastalgia
d. Epithelial changes in breast
27. Danazol is used in all except : [JIPMER 91]
a. Hirsutism
b. Endometriosis
c. Dysfunctional uterine bleeding
d. Fibroid

Mifepristone

28. Which of the following statements are true about
mifepristone? [PGI Dec 01]

Also called RU - 486

Itis a 19 - norsteroid

Acts on receptors

Given only intravenously

Used for menstrual regulation

P oan g

Inhibin/Relaxin

29.

30.

Following are the features of inhibin except:
[Karnataka 06]
Non steroidal water soluble protein
Secreted by Graafian follicle
Stimulates FSH secretion
Increased secretion of inhibin occurs in polycystic
ovarian disease
The probable source of relaxinis: [[IPMER 91; DNB 98]
a. Ovary b. Adrenal cortex
c. Liver d. Bartholin’s gland
e. Anterior pituitary

a0 o

NEW PATTERN QUESTIONS

31.

32.

33.

34.

858

36.

37.

All are true regarding folliculogenesis and ovulation

except:

a. Follicular development and differentiation takes
about 85 days

b. AMH supports monofollicular development

c. First phase of follicular growth is gonadotropin
insensitive

d. Elevated and static level of estradiol is essential for
ovulation.

The following are related to granulosa cells except:

a. It has got no blood supply

b. In the first half of the cycle, it has no steroidogenic
function

¢. Granulosa cells produce activin and inhibin

d. Estrogen stimulates the proliferation of granulosa
cells

The following are related to corpus luteum except:

a. Luteinised granulosa cells produce progesterone

b. Estrogen continues to be produced by the luteinised
theca cells

c. Luteolysis is due to estrogen, PGF2a and endothelin

d. The peak steroid production is between 23 and 25th
day

Granulosa cells produces estrogen with the help of the

enzyme:

a. Alkaline phosphatase

b. Aromatase

c. Acid phosphatase

d. Glucuronidase

Peak level of plasma progesterone in the luteal phase:
a. 5ng/ml b. 10ng/ml
c. 15ng/ml d. 30ng/ml

The earliest morphological evidence of ovulation on
endometrial biopsy is:

a. Pseudostratification

b. Basal vacuolation

c. Decrease in glycogen content

d. Predecidual reaction

The most serious complication of clomiphene therapy
for induction of ovulation is:

a. Bone marrow depression

b. Hyperstimulation syndrome



38.

39.

40.

c. Secondary amenorrhea

d. Multiple pregnancy

Major sources of androgen in females are all except:

a. Adrenals

b. Ovaries

c. Peripheral conversion to androgen precursors in the
liver, gastro-intestinal tract and adipose tissue

d. Corpus luterm

The side effect of clomiphene because of which its use

should be immediately stopped:

a. Hotflashes b. Multiple pregnancy

c. Terato genecity d. Visual symptoms

Vaginal smear in old lady shows:

Atropic cells on smear

b. Basel and parabasal cells

c¢. Superficial cells

d. Few intermediate cells seen

o
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41.

42,

43.

The maturation index on vaginal cytology is a diagnos-

tic method for evaluating the:

a. Adequacy of cytotoxic drag therapy

b. Gender of an anatomically abnormal child

c. Malignant change at squamocolumnar junction of
cervix

d. Enocrine status of cervix

Vaginal cytology for hormonal change in best taken from:
a. Posterior wall

b. Anterior wall

c. Lateral wall

d. Any wall

Cornification index or eosinophilic index indicates:
a. Progesterone effect

b. Estrogenic effect

c. Effect of LH

d. All of the above
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Ovarian Cycle

1. Ans.is a, i.e. Stimulation of continuation of reduction division of oocytes
Ref. Leon Speroff 8"/ed pp 213,223,226,229; Jeffcoate 7*/ed pp 60-63

Lets analyse each option - In ovulatory phase.

Option a: Stimulation of continuation of reduction division of oocytes - correct

During oogenesis the primary oocyte is arrested in prophase of meiosis 1. Just before ovulation, the LH surge initiates the
continuation of meiosis, forming secondary oocyte and 1% polar body.

“The LH surge initiates the resumption of meiosis in the oocyte (meiosis is not completed until after the sperm has entered and second

polar body is released.”

Option b: Inhibin A is increased in ovulatory phase — incorrect
Levels of inhibin A are increased and reach peak in midluteal phase, not in ovulatory phase.
Option c: FSH increases steroid synthesis in granulosa cells —
FSH acts on the granulosa cells to produce estrogen mainly in the follicular phase and not in ovulatory phase.
Option d: Activin causes FSH to act on the granulose cells —
As discussed, activin does augment the action of FSH on granulosa cells but during early follicular phase and not during

ovulatory phase.

— Leon speroff 8"/ed p 229

“In the granulosa of the early follicular phase, activin augments FSH activities: FSH receptor expression, aromatization, inhibin/
activin production, and LH receptor expression. In the theca, activin suppresses androgen production, allowing the emergence of an

estrogen microenvironment.”
2. Ans.is bi.e. Increased estrogen

— Leon speroff 8"/ed p 226.
Ref. Shiela Balakrishnan TB of gynae p 34

As discussed in the preceeding text — Estrogen has a positive feedback on LH near ovulation and therefore levels of LH

are suddenly increased resulting in LH surge.

“With dramatic increase in estradiol, however there is a change in the LH feedback. There is initial suppression of LH with low levels
of oestradiols. It switches to positive feedback when estradiol levels reach 200 pg/ml. These high estrogen levels also increase the
production of more bioactive form of FSH and LH. This causes the dramatic bioovulatory LH surge causing 10 fold increase in LH.”

3. Ans.isc, i.e. 26" day

— Shiela Balakrishnan 1%"ed, p 34
Ref. Shaw 15"/ed p 30

1st day of Periods

'

14 day

Follicular phase
(Variable)

28th day

y

v

Ovulation

Luteal phase (14 days)
(Fixed)

¢ Ovulation is estimated to occur 14 days before the first day of succeeding cycle and this interval is fixed.

* In case of irregular cycles, it is the follicular phase which varies, but the luteal phase remains more or less constant at
14 days, therefore day of ovulation can be estimated by counting 14 days backward.

* As in the question the cycle is of 40 days, ovulation will occur 14 days prior to next menstruation i.e. (40-14) = 26 day

1st day

'

26th day

40th day

v

Follicular phase

l Luteal phase (14 days)

Ovulation

Remember = Day of ovulation = Length of Menstrual cycle — 14

4. Ans.isai.e. FSH
As discussed in text—
Ovarian cycle is initiated by FSH

Remember: Following questions werl asked previously on FSH

i. Itis the hormone which initiates ovarian cycle

Ref shaw 14"/ed p 41, Dutta Gynae 5"/ed p 82

ii. In menopausal females- Since primordial follicles are decreased so levels of estrogen is decreased, so negative feedback on
FSH is decreased, hence levels of FSH are increased and increased FSH levels are a sine qua non of menopause.

Contd...
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Contd...

iii. Human menopausal gonadotropin (HMG) is FSH and LH obtained from the urine of postmenopausal females

iv. FSH levels can help in differentiating the causes of male infertility viz
In pretesticular cause of male infertility = FSH decreases
In testicular cause = FSH levels increase
In posttesticular cause = FSH is normal

v. Best test for ovarian reserve = FSH

. Ans. is ¢, i.e. Both Ref. Dutta Gynae 5"/ed p 85

. Ans. is a, i.e. The involution of corpus luteum causes estradiol and progesterone levels to fall dramatically

Ref. Jeffcoates 7"/ed pp 83-84; Leon speroff 7"/ed pp 121-122

. Ans. is a, i.e. 9 days Ref. Leon speroff 8"/ed p 236

. Ans. is d, i.e. 8-9 days after ovulation Ref. Shaw 14"/ed p 28

Corpus luteum: After ovulation, the ruptured Graafian follicle develops into corpus luteum.

e Corpus luteum reaches it maximum maturity by 22" day of cycle (Size = 2 cms or more), ovulation occurs on day 14,
i.e. 8" days after ovulation corpus luteum reaches its maximum maturity.

e Colour of corpus luteum in early stages is greyish yellow? due to presence of lipids and later is distinctive yellow due
to pigment carotene.?

e Corpus luteum secretes:

a. Progesterone (mainly) b. estrogen
c. Inhibin d. Relaxin - secreted by corpus luteum of pregnancy

e In non-pregnant states activity of corpus luteui is maintained by hormone LH whereas in pregnant states by hormone
hCG.2

* The corpus luteum rapidly declines 9-11 days after ovulation and starts forming corpus albicans if pregnancy doesnot
occur

e In the first half of the secretory phase, acid phosphatase and potent lytic enzymes are confined to lysosomes. Their
release is inhibited by progesterone stabilization of the lysosomal membranes. With the involution of corpus luteum
levels of estrogen and progesterone fall, the lysosomal membranes are not maintained and enzymes are released which
cause apoptosis of the endometrial cells.

*  “The withdrawl of estrogen and progesterone initiates important endometrial events, vasoconstriction, the process of apoptosis,
tissue loss and finally menstruation.” — Leon Speroff 7"/ed p 121

e If pregnancy occurs, hCG similar to LH stimulates corpus luteum to secrete progesterone. It's growth reaches a peak
at 8mweek of gestation and it remains functionally active till 10-12 weeks of gestation, whereby the placenta takes over
its function of producing progesterone.

. Ans. is ¢, i.e., Right handedness is more common in population

Ref. humrep.oxfordjournal.org/content/12/8/1730.full.pdf
¢ In the primate it is suggested that ovulations occur with equal frequency in the left and right ovary.

e Inthe humans there is some controversy about the frequency of ovulation on each side.

e Itis believed that in normally menstruating women ovulation was significantly higher in right ovary.

e Itis believed that right sided predominance was either genetically determined or due to difference in the vasculature
of the ovaries.

¢ The anatomical asymmetry between the left and right side are also thought to be the reason.

* The left ovarian vein drains to the left renal vein and the right ovarian vein to the inferior venacava.

* The left renal vein is thought to be under high pressure than the right and therefore drain slower. Because the left ovary
drains slower, the collapsed follicle (corpus luteum) takes longer to clean and thereby diminishes the chances that
ovulation will occur on that side the following month.

- No such condition exists on the right side which is why successive right side ovulation is more common.

. Ans. is ¢, i.e. After ripening of follicle by FSH
We have discussed ovarian cycle in detail in preceding text.

The question is very simple as ovulation occurs after LH surge and estrogen peak and because of ovulation there is
biphasic rise in temperature.
. Ansis b, i.e. Occur 24 hours before ovulation Ref. Dutta gynae 6"/ed p 93

Generally ovulation occurs 32—-36 hours after LH surge or 10—12 hours after LH peak, i.e. 75 ng ml of LH

Some books say LH surge occurs 24-36 hours before ovulation so we are taking ‘option b as correct.
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12. Ans. is ¢, i.e. Estrous cycle Ref. Leon speroff 7"/ed pp 116-120
Explanation
* With these changes in the ovary there are simultaneous changes in the uterine endometrium, i.e. in the menstrual cycle.
In a 28 day menstrual cycle.

I I 1
Day 1 Day 14 Day 28
I I I
Growth of follicle ovulation occurs Regression of corpus luteum
U I
Initial phase from day 1 to Formation of corpus luteum

day 14 is called as follicular phase
Later half of cycle from day 14 to
day 28 is called as luteal phase.

Hormonal changes

! ! !
Day 1 Day 14 Day 28
Il ! 1

Follicles grow Corpus luteum formed

l ! !

Hormone released In the initial half Hormone released In the later half main

estrogen main hormone is estrogen ! hormone is progesterone
Progesterone

Thus, hormonal levels coincide with ovarian cycle.

Endometrial sampling

) ! 1
Day 1 Day 14 Day 28
) ) !

Corpus luteum
formed progesterone

Main hormone estrogen
which causes proliferative

changes in endometrium released Later half of cycle is
Initial half of cycle is ! called as secretory phase
called as proliferative phase Causes secretory changes

in the endometrum

Thus endometrial sampling reveals whether the endometrium is in proliferative or secretory phase and thus indirectly
indicates whether ovulation has occurred or not and so endometrial sampling also coincides with ovarian cycle.

Vaginal cytology Dutta Gynae 5"/ed p 110
Vaginal squamous epithelium is composed of following types of cells-

Parabasal/ basal cells  Which are predominant when there is no hormonal dominance.

Intermediate cells Which are predominant when there is progesterone predominance i.e. in luteal phase/later half of
menstrual cycle.

Superficial cells Which are predominate when there is estrogen predominance i.e. in follicular phase first half of menstrual
cycle.

Vaginal cytology gives a fair idea about the hormonal status and in turn about ovulation/ ovarian cycle.

Cervical changes

Cyclical changes occur in the cervix in response to the changes in estrogen and progesterone.

Under the influence of estrogen cervical mucus is thin, profuse, watery, more alkaline, promoting the ascent of sperms.
The cervical mucus is thinnest at the time of ovulation and its elasticity increases (spinnbarkeit)

Progesterone makes cervical mucus scanty, thick, viscous and it loses its stretching ability (Tack). So cervical changes also
correspond to the ovarian cycle.
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Hormones - Estrogen/Progesterone

13. Ans.is a, b and ¢, i.e. Estrone, Estradiol and Estriol Ref. Shaw 15"/ed p 42; Jeffcoate 7"/ed pp 67; KDT 6"/ed p 297
Estrogens :
* Natural estrogens are C18 steroids
* Main Source - Theca and granulosa cells of graafican follicle and corpus luteum.
* Secondary source - Adrenal cortex

Naturally occuring estrogen

Estradiol — Main estrogen during reproductive years.
Esterone (Produced by peripheral aromatization of androstenedione) — Main estrogen after menopause
Estriol (main source is placenta) — Main estrogen during pregnancy. It is a marker of feto-maternal-placental well being.

14. Ans. is b, i.e. Estradiol Ref. Shaw 15"/ed pp 42-43,216

15. Ansis a, i.e. Estrogen
Estrogen is responsible for the secretion of cervical mucus and progesterone is responsible for making it thick and viscid.
Under the influence of estrogen cervical mucus is copious, watery elastic (can be stretched) and when dried it shows a
characteristic fern pattern. Under the influence of progesterone cervical mucus is thick, scarly, loses its stretchability and
an drying doesnot show fern like pattern.

InQ14

* Now we have to choose between option b and c as both estradiol and estriol are derivatives of estrogen.

* I have mentioned earlier that estradiol is the more potent form of estrogen, in fact it is the most potent estrogen and
estriol the least. So obviously estradiol will be responsible for most of the physiological action of estrogen and is
therefore the option of choice.

16. Ans. is a, i.e MDPA Ref. KDT 6"/ed p 307
In the question, the infertile woman’s endometrial biopsy shows proliferative changes. Endometrial biopsy for infertility
is taken on D 25 of cycle with the aim to rule out anovulation. Normally on these days, endometrial biopsy should show
secretory changes (as ovulation occurs on D-14 and subsequently there is an increase in progesterone levels in body). But
in case of anovulation, endometrial biopsy shows proliferative changes.

The hormone which should be administered here is obviously progesterone, but that derivative of progesterone which has

a weak antiovulatory effect so that it would not further inhibit ovulation.

Synthetic progesterones :

Progesterone derivatives 19 Nortestosterone derivatives

have weak antiovulatory actions. Have strong antiovulatory actions

except chlormadinone acetate e.g. Desogestrel, Norgestimate, Gestodene, Norethindrone,
e.g. : MDPA, Megestrol, Dydrogesterone, Hydroxy progesterone  Norethisterone Norgesterel

caproate, Nomegestrol

So, according to this our answer is Medroxy Progesterone Acetate (MDPA).
Besides the above reasoning - another reason for using medroxy progesterone acetate is that it can be given intramuscularly.
“In treatment of LPD (Luteal phase defect) - Intramuscular progesterone in oil produces higher plasma concentration, which sustained
for longer period. Hence the intramuscular route of progesterone administration is considered the “gold standard.” — Advanced
infertility management by Mehroohansotia
Since, medroxy progesterone acetate can be given intramuscularly so it is the preferred agent.

17. Ans. is ¢, i.e. Pregnanediol Ref. Dutta Gyane 6"/ed p 75

See the text for explanation.

Clomiphene

18. Ans. is ¢, i.e. Antiestrogen Ref. Shaw 15"/ed p 314
Clomiphene is an antiestrogen.

foaogory —_ Jowg

Antiestrogen/SERM Clomiphene, Tamoxifen
Antiprogesterone Mifepristone
Testosterone (Androgen derivative) Danazol, Gestrinone

Antiandrogen Cyproterone acetate, Spironolactone, Flutamide, Finasteride
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19. Ans. is a, i.e. Stein-leventhal Syndrome Ref. Shaw 15"/ed p 314
20. Ans.isa, b and c,i.e. All are correct options Ref. Shaw 15"/ed p 314
21. Ansis a, i.e. Enclomiphene has antiestrogenic effect.

22.

Ref. Novak 15"/ed pp 1153-1154; Shaw 15"/ed p 314; Jeffcoates 7"/ed pp 104-105;
Ref. Leon speroff 8"/ed, pp 1294-1295,1281
Lets quickly revise —
Clomiphene citrate :
¢ Clomiphene citrate is the first line intervention for medical induction of ovulation in almost all circumstances,
clomiphene acts purely as an antagonist or antiestrogen.

Clomiphene binds and blocks estrogen receptors in hypothalamus (i.e. antiestrogen)

!

Decrease in estrogen negative feedback

Increase GnRH pulses

I

Ovulation

Thus clomiphene is used for anovulation and is the DOC for PCOD patients.
Clomiphene is a racemic mixture of zuclomiphene enclomiphene. Hence, all actions of clomiphene will be the actions of
both these isomers.
Indications :
* Anovulatory infertility in case of PCOS (Stein-Leventhal syndrome), Chiari frommel syndrome.
¢ Amenorrhea and anovulation following the use of OCP’s (Post pill amenorrhea).
e Invitro fertilization, GIFT technique and Assisted Reproduction Technique.
“It is the usual first choice for ovulation induction in most poatients because of relative safety, efficacy, route of administration and
relative low cost”. — Novak 14"/ed p 64
Results : 80-85% treated women ovulate and 40-50% conceive after the use of Clomiphene.
Novak 14"/ed p 1064; Shaw 14*/ed p 284
Side effects :
Clomiphene and multiple pregnancy
“Multiple ovulation and multiple pregnancy in (case of clomiphene) is 10%” ... Shaw 15"/ed p 314.
“Multi follicular development is relatively common and the overall risk of multiple pregnancy is increased approximately 7-10% "
— Leon speroff 8"/ed p 1302
Novak 14"/ed, p 1064 says— “Incidence of multiple pregnancies ranges from 6.25 to 12.3%.”
Jeffcoates 7*/ed, p 105 says —
“Pregnancy occurs in 40 - 50% of women following treatment and even though the dosage is carefully monitored, 5-10% of the
conceptions are multiple.”
Clomiphene for the management of oligospermia in males with idiopathic male infertility.
— Leon speroff 8"/ed p 1281
* Most infertile men are eugonadotropic, normally virilized, and otherwise normal, but have low sperm density.
Empiric treatment with either clomiphene citrate or tamoxifen is commonly offered to stimulate increased pituitary
gonadotropin secretion and spermatogenesis in men with idiopathic subfertility. Whereas treatment appears to benefit
some men, there is no reliable method for identifying those who might respond. Overall antiestrogenic treatment is not
effective.
“A randomized clinical trial conducted by WHO involving nearly 200 men and over 1300 couple months of observation found no
differences among men treated with clomiphene or placebo. Moreover a meta analysis including 10 randomized trials involving over
700 men concluded that evidence is inefficient to indicate that anti estrogen treatment improves semen quality or male fertility.”
— Leon speroff 8"/ed p 1281
From the above lines it is clear - It has shown to increase fertility in oligospermic males in randomized controlled trials is
incorrect.
Ans. is d, i.e. Teratogenic effect on offsprings Ref. Jeffcoates 7"/ed p 105; Leon Speroff 7"/ed p 1182
Side effects of clomiphene: Ref. Textbook Gynecology Show 4"/ed p 281
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Increased risk of multiple pregnancy
Hot flushes

Nausea, vomiting

Headache

Visual disturbances like scotoma
Ovarian hyperstimulation syndrome

* Increase chances of enlargement, pain, cystic changes,
haemorrhage and multiple ovulation in the ovaries.

* Increase risk of ovarian cancer
* Increase rate of abortion

* Alopecia (rare) and galactorrhoea (rare).

“There is no substantial evidence that clomiphene treatment increases the overall risk of birth defects or any one anomaly in

particular”

__ Leon Speroff 7"/ed, p 1182

There is no evidence to indicate that cc treatment is associated with a higher incidence of congenial abnormalities

GnRH

23.

24.
25.

Ans. is d, i.e. Hyperstimulation syndrome

Read the text for explanation.
Ans. is b, i.e Endometrial Ca
Ans. is b, i.e. Hyperprolactinemia
Read the text for explanation.

Danazol

26.
27.

Ans. is a, i.e Cyclical mastalgia
Ans. is a, i.e. Hirsutism
Read the text for explanation.

Mifepristone

Ref. Jeffcoate 7"/ed p 652

Ref. Shaw 15"/ed pp 319-320,653

Ref. Shaw 15"/ed p 313; KDT 5"/ed p 271

Ref. Shaw 15"/ed p 313

28. Ans.isa, b, cand e, i.e. Also called RU - 486; It is a 19 Norsteroid; Acts on receptors; Used for menstrual regulation
Ref. Shaw 15"/ed pp 237,246,317
RU 486 (Mifepristone) is a 19 Norsteroid synthetic derivative of progesterone. It has affinity for progesterone receptors

and therefore blocks its actions.
Route of administration : Oral
Uses :

* As post coital pill (600 mg given within 72 hours of unprotected sex).
* To induce abortion upto 7 weeks of amenorrhea along with misoprostol (medical abortion).
* Ripening of cervix prior to prostaglandin induction of mid trimester abortion.

* Management of ectopic pregnancy.

e Cushing’s syndrome : because of its antiglucocorticoid action.
* Medical management of uterine fibroid.

Side effects :

¢ Headache

e Gl upset

e Adrenal failure

e Teratogenecity (If medical methods of abortion fails with RU - 486, pregnancy should be terminated any how).

Inhibin/Relaxin

29.

30.

Ans. is ¢, i.e. Stimulates FSH secretion
Ref. Shaw 15"/ed p 45; Dutta Gynae 5"/ed p 72; Leon Speroff 7"/ed p 197, 8"/ed pp 212,213,172

Inhibin:

e Inhibin is a non-steroidal water soluble protein.2

e Itis secreted by Graffian follicle.?

e Itis of two types - Inhibin A and B. In the early and midfollicular phase Inhibin B is the predominant form secreted

whereas Inhibin A begins to rise in late filicular phase to reach a peak in mid luteal phase.

Inhibin suppresses FSH secretion and not LH
* In PCOS inhibin secretion increases.?
Ref. Clinical Gynecology Endocrinology and Infertility by Leon Speroff 7"/ed pp 284-285,

Ans. is a, i.e. Ovary

8™"/ed p 299; Shaw 15"/ed p 45
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31.

32.

33.

34.

35.

* Relaxin is a peptide hormone.? It is produced by the ovary®© to be specific by the corpus luteum of pregnancy® If corpus
luteum is in options, it should be the answer of choice. It has also been identified in :
- placenta®
- decidua®
- chorion?
e Itis not detected in men? and non pregnant women.?
* Levels of Relaxin rise during 1st trimester when corpus luteum is dominant and declines in the second trimester. This
suggests a role in maintaining early pregnancy.?
* In animals, relaxin softens the cervix, inhibits uterine contractions and relaxes public symphysis.?
e It has no effect on prolactin secretion but enhances growth hormone secretion by the pituitary.?
Ans. is d, i.e. Elevated and static level of estradiol is essential for ovulation Ref. Dutta Gynae 6"/ed p 84-87
“The cohort of the growing follicles undergoes a process of development and differentiation which takens about 85 days
and is spread over 3 ovarian cycles.
It is not clear as to how many and which of the primordial follicles amidst several thousands are recruited for a particular
cycle. It is presumed that about 20 antral follicles (about 5-10 per ovary) proceed to develop in each cycle.
The initial recruitment and growth of primordial follicles are not under the control of any hormone. After a certain stage
(2-5 mm in size) the growth and differentiation of primordial follicles are under the control of FSH. Unless the follicles
are rescued by FSH at this stage, they undergo atresia”. Dutta gynae 6/e p 84-87
Thus it is clear option a and ¢ both are correct.
Remember: For initial 60 days: Follicles are gonadotropin reistant and for later 20 days they are gonadotropin sensitive
Role of AMH (anti mullerian hormone)
AMH inhibits initial recruitment of primordial follicles into the pool of growing follicles. It also decreases responsiveness
of follicles to FSH. AMH plays an important role for monofollicular development and ovulation.

The probable mechanisms for monofollicular development and ovulation

1. All the primordial follicles that reach the preantral stage, produce AMH.

2. AMH inhibits further growth of primordial follicles by decreasing the responsiveness of follicles to FSH.

3. The growth of dominant follicle is uninhibited as the dominant follicle has maximum number of FSH receptors, and it
produces less AMH.

Coming to option ‘d’

As discussed in the preceding text:

The basic prerequisite in ovulatory cycle is fluctuating levels of E,. If for any reason the E, levels become static, anovulation

is a rule (as in PCOS). Thus option d is incorrect.

Ans. is b, i.e. In the first half of the cycle, it has no steroidogenic function Ref. Duta Gynae 6"/ed p 85
As discussed in the text; primordial follicle has granulosa cells and theca cells.

In the Dominant follicle, there is marked enlargement of granulosa cells with lipid inclusion under the influence of FSH
and estrogen. (i.e. option d is correct)

Granulosa cells produce estrogen and inhibin B in the first half of the menstrual cycle. (So option b is incorrect). The
granulosa cells do not have a blood supply. The granulosa cells layer become vascularised only after ovulation with the
formation of corpus luteum. Ref. Shiela Balakrishnan TB of Gynae 1/ed p 35

Ans. is d, i.e. the peak steroid production is between 23-25th day. Ref. Dutta Gynae 6"/ed p 72, 73
In corpus luteum: The granulosa cells whose basic role in the follicular phase was aromatisation of androgens to estrogens,
undergo a change in role and become predominantly progesterone synthesising cells (option a correct). Although they
continue to aromatase estrogen produced by theca cells.

The theca cells continue to produce androgens which are peripherally converted to become estrogen (option b is correct).
The size of and activity of corpus luteum reaches peak by 7th-8th day post ovulation (i.e. 14 + 8 = 22nd Day of menstrual
cycle), this also correlates with peak luteal phase estrogen and progesterone (i.e. option d is in correct it should 20-22 days
and not 23-25th day).

Corpus luteum has a life span of 12-14 days, on day 22-23 of cycle, regression begins. The cause of degeneration is
prostaglandin F2a, estrogen and endothelin.

Ans. is b i.e. Aromatase Ref. Dutta Gynae 6"/ed p 72
Estrogen produced by theca cells is converted to androgens in granulosa cells with the help of enzyme aromatase.
Ans. is ¢, i.e. 15 ng/ml Ref. Dutta Gynae 6"/ed p 75

“Serum value of progesterone is less than 1ng/ml in follicular phase and 5-15 ng/ml mid luteal phase.”
Dutta Gynae 6"/ed p 75
Daily production, serum values and urinary excretion of hormones
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37.

38.

39.

40.
41.
42,

43.
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M Follicular phase At ovulation Luteal phase

Daily production

Estradiol (ug) 50 150-300 100

Progesterone (mg) 2-3 20-30

Serum values

Estradiol (pg/mL) 50 300-600 150-200

Progesterone (ng/mL) <1 >5

FSH (mIU/mL) 10 15-20 10

LH (mIU/mL) 5 60 5

Daily excretion

Total estrogen (ug) 10-25 35-100 25-75

Pregnanediol (mg) <1 3-6
Ans. is b, i.e. Basal vacuolation Ref. Leon speroff 7"/ed pp 120,190; Dutta Gynae 6"/ed p 91

Endometrial biopsy was used in the past to find out whether the female has ovulated or not. Nowadays USG follicular
monitoring is being done

Subnuclear basal vacuolation is characterized by glandular growth and presence of vacuoles due to secretion of glycogen
between nuclei and basement membrane. It is due to the effect of progesterone. Basal vacuolization is the earliest
evidence of ovulation (36-48 hours after ovulation) and persists until about 21 day of the cycle.

Pseudostratification of nuclei is characteristic of proliferation phase but persists until active progesterone secretion begins.
Hence, it is noted until 18" - 19" day of the menstrual cycle.

Predecidual reaction is first evident on day 23 of the menstrual cycle.

Ans. is b, i.e. Hyperstimulation syndrome Ref. Shaw 15/e p 315 Ref. Shaw 4/e d p 315
Ovarian hyperstimulation syndrome is the most dreaded complication of Clomiphene (discussed in detail in chapter 9 on
infertility).

Ans. is d, i.e. Corpus luteum

Read the proceding text for explanation.
Ans, is d, i.e. Visual symptoms:-

Remember:- for clomiphene
* M/ C side effect of clomiphene- Menopausal symptom
- Ovarian cyst formation
 Side effect for which its use - Should be immediately stopped - visual symptoms
* Most dreaded side effect - OHSS
* Chances of OHSS = <1%
e Chances of multiple pregnancy - <10% (6-8%)
* Maximum dose = 100 mg
* Maximum duration of use = 12 months.

Ans. is b, i.e. Based found parabasal cells
Ans. is d, i.e. Endocrine status of cervix.

Ans. is ¢, i.e. Lateral wall of vagina Ref: Dutta Gynae 5"/ed p 110
Read the text for explanation.
Ans. is b, i.e. Estrogenic effect Ref. Taber’s Dictionary 19"/ed p 714

Estrous: It is cyclical period of sexual activity in non human female mammals, marked by congestion of and secretion by
the uterine mucosa, proliferation of vaginal epithelium, swelling of the vulva, ovulation, and acceptance of the male by
the female. During estrus, the animal is said to be “in heat”.
Also Know:
Estrus cycle - The sequence from the beginning of one estrus period to the beginning of the next.
Itincludes : ® Proestrus

e Estrus

* Metestrus followed by

* Diestrus (period of quiescence).
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Menopause and HRT

@ The average age of menopause is 51 years with a normal range of 43-57 years. In
Menopause is- India = 47 years.

Permanent cessation of men-
ses dated by the last men-
strual period followed by 12
months of amenorrhea
Perimenopause

Period of time surrounding
menopause (2-8 years pre-
ceeding + 1 year after last
menses) characterized by
fluctuating hormone levels

|
irregular menstrual cycle and { Progesterone ! |
\_symptom asset Y, Estradiol produced by ovary -ve feedtlaa(;k on FSH
decreases. Esterone formed by os
conversion of androgen remains ~TFSH>401U on

| Depletion of ovarian follicle |

| Infertility |<—’| Anovulation | |¢ estrogen production by ovary|

-~ more or less normal 2 occasions, 1 month
Main estrogen in apart
Diagnostic criteria of menopausal females = _ ] _
menopause- Esterone FSH is excreted in

. i [ - — Overall = levels of estrogen urine of postmeno-
Cessation of menstruation e g vausal females and is

7 ApBiEce o o] ! the basis for obtaining

sym_ptoms hot flushes ! bone mass HMG-human meno-

+ Vaginal cytology 100/0/0 osteoporosis pausal gonadotropin

 Serum estradiol <20 pg/mL

o Serum FSH and LH >40

l Menopausal Symptoms and Treatment

K miu/mL
symptom
. Vasomotor Hot flushes are Hormone therapy
Itis the hormone which initiates symptoms: the hallmark of « Estrogen therapy? (most effective). It
?v&rlan;ﬁ% vl fermales Hot flushes,  menopause. It is a should be given as a short-term therapy in
Since primgrdial ollicles are night sweat  recurrent transient period ~ minimum possible doses to women whose
decreased so levels of estro- W/C of flushing, sweating, uterus' 's removed. - Q
gen is decreased, so negative symptom of  and a sensation of heat ~ * Combined estrogen and progestin therapy
feedback on FSH is decre- | menopause  often accompanied by 8 NS 1 e o
ased, hence levels of FSH are palpitations, anxiety, * Progestin therapy® (to be given in
e —— sometimes followed by those women in whom estrogen is
+ Human menopausal gonado- chills. The episodes last contraindicated)

* Tibolone? (it is STEAR-selective tissue
estrogen activity regulator, which has
estrogenic, progestogenic, and androgenic

tropin (hmg)- is FSH and LH
obtained from the urine of
postmenopausal females

for 1-8 minutes & recur
5-10 times/day
Cause: Estrogen

» FSH levels can help in diffe- € properties)
rentiating the causes of male withdrawal. Non-hormonal prescription medicines: (not
infertility viz. Coincides with LH surge approved by FDA)
In pretesticular cause of male « Clonidine?

infertility = FSH
In testicular cause = FSH T

:?fgiagfstlcular cuse= Rl  Serotonin and nor epinephrine® reuptake

e B
« Best test for ovarian reserve = e
k FSH J Contd...

 Selective serotonin reuptake inhibitor:
paroxetine, fluoxetine
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Contd... ¥
Menopausal | Description Treatment @
symptom 85% of women experience hot
» Dopamine antagonist : Veralipride® flushes
e Gabapentin® « Norepinephrine & serotonin
* Bellergal (combination of ergotamines, are the neurotransmitters
phenobarbital and belladona, approved for which trigger hot flushes
the treatment of migrain).® + Main indication for prescri-
* Mirtazapine » Trazodone k bing HRT: is Hot flushes J

Non-prescription medicines :
* Isoflavones (100 mg/day)®

* Soy products (60 g/d)@
 Vitamin E (800 IU/day)?

Osteoporosis  © It is the single most Hormone therapy
important health + Combined estrogen & progestin therapy (if
hazard associated with uterus is intact)
INMET Pfellists * Only estrogen (if female is hysterectomised)

* Osteoporosis is loss of . Tipolone (STEAR)

bone strength resulting - ., itene (SERM)
in an increased risk of
Non hormonal

fracture
- Diagnosis is made o B_isphosphona_tes Iike_ AIe|_1dronates
risedronate. It is the first line of

by determining bone .
mineral density (BMD) treatment for osteoporosis

by dual energy X-ray ~ * Calcium
absorptio metry  Calcitonin
(DEXA) * Vitamin D
° BMD is best measured « Sjow releasing sodium fluoride
at hip is predictive
of hip fracture and
fracture at other sites
M/c sites of fracture in
osteoporotic women

* Lumbar vertebrae
* Wirist (distal radius)
* Hip (femoral neck)

Senile Dry vagina due to Topical estrogen application
vaginitis decreased estrogen ¥

©

. T scores: Deviation above or
I Osteopor05|s below the comparison mean
BMD* of women aged 20-29

e Calcium 1200 mg/day Treatment is given to all women = 50 years old with Z scores: |t corresponds to

« Vitamin D, 800-1000 IV/day ~ any of the following: the same measurements using

* Regular weight bearing, * Vertebral or hip fracture \r/é?er?eennceOf SES EgR €5 LAl
muscle strengthening ° T score < —2.5 at the femoral neck or spine Normal bone T scores: > 10
exercise * T score between —1.0 and —2.5 at the femoral neck or Osteopenia - T scores

* Smoking cessation spine & 10-year hip fracture risk = 3% between -1 and -2.5

* Moderate alcohol * Ten-year major osteoporosis related fracture probability Osteoporosis — T scores at or
consumption > 20% below -2.5

. . . When bone mass decrease
> Screening for osteoporosis should be offered to any postmenopausal patient who by one standard deviation, the

presents with a fracture. risk of fracture doubles
» Other candidates for bone mineral density determination are women older than age (BMD = Bone mineral density )
of 65.
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The US Preventive Services Task Force recommends screening at the age of 60
for women who have risk factors for osteoporosis.

The strongest risk factors for osteoporosis are —

o low body weight (<70 kg or BMI < 21)

o older age

o women not taking estrogen

Drugs Useful for the Treatment of Osteoporosis

Bisphosphonates

r

P

Distinctive toxicity of bispho-
sphonates is esophageal
irritation that can lead to
ulceration as well

These agents are used for the treatment of osteoporsis due to their inhibitory
effect on osteoclast mediated bone resorption. These drugs accelerate apoptosis of
osteoclasts and also suppress differentiation of osteoclast precursors to mature
osteoclasts (by inhibiting IL-6).

Drugs in the group include first generation agents (least potent) like medronate,
clodronate and etidronate, second generation drugs like alendronate, ibandronate
and pamidronate and third generation compounds like risedronate and
zoledronate (most potent).

Bisphosphonates - they are the first line treatment for osteoporosis.
Bisphosphonates - side effects are heart burn, esophageal irritation, esophagitis,
and diarrhea.

Patient should take each dose after an overnight fast, while sitting in the upright
position and should follow by drinking a glass of water and should remain
upright and not eat for 30 minutes after administration.

Main contraindications of bisphosphonates are renal dysfunction, esophageal
motility disorders and peptic ulcer.

Zoledronate infusion of 5 mg once yearly has been approved for treatment of
steoporosis.

Bisphosphonates are the first line drugs used for management of osteoporosis.

Raloxifene

)

Hot flushes are a side effect

of raloxifene therapy, hence >
raloxifene cannot be used

to treat it.

Raloxifene is a Selective Estrogen Receptor Modulator (SERM).

SERM are compounds that act as both estrogen agonist and antagonists
depending on the tissue.

Raloxifene exercises estrogen-like action on both bones and lipids and estrogen
antagonist on breast or endometrium.

R educes the risk of fracture by 50%, specially in vertebra by increasing bone
mineral density by 2-3%.

It causes 10% reduction in total and low density lipoprotein and raises HDL.

It does not raise the level of triglycerides.

Cardioprotective in long term.

It does not have a proliferative effect on endometrium, so raloxifene is not
associated with an increase in the risk of uterine cancer.

Side Effects

Hot flushes (so it cannot be used in managing hot flushes), cramps, increased
incidence of retinopathy, and venous thrombosis.?

Contraindications

r

r

Venous thrombosis
It should not be given with estrogen



» Hepatic dysfunction

> Stop the drug 72 hours before surgery

> Not to be given with drugs such as indomethacin, naproxen, ibuprofen, and
diazepam.

Teriparatide

» It is recombinant PTH. It has been noted that PTH in low and pulsatile dose
stimulates bone formation whereas in excess it causes resorption of bones.

» Teriparatide and strontium ranelate can stimulate osteoblast whereas most other
agents used for osteoporsis act by inhibiting osteoclast.

Denosumab

» Osteoclasts express a receptor called receptor for activated nuclear factor k B
(RANK) on its surface. When this receptor is stimulated by RANK ligand, bone
resorption results due to activation of osteoclasts. Denosumab is monoclonal
antibody against this ligand and is useful for the treatment of osteoporosis.

Strontium Ranelate

> It has a novel mechanism of action as it inhibits bone resorption as well as
stimulates bone formation. Strontium is incorporated into hydroxyapatite,
replacium. Small increased risk of venous thrombosis, seizures are abnormal
cognition have been seen with them.

| Hormone Replacement Therapy (HRT)

Estrogen Progestin

e Oral or transdermal * Given in conjunction with estrogen

* Transdermal preferred for women with for women with an intact uterus to
hypertriglyceridemia or impaired hepatic decrease the risk of endometrial
function cancer.

¢ Given alone in women who have
undergone hysterectomy

Side Effects of HRT

» Abnormal uterine bleeding

Mastodynia

Edema, bloating, heartburn, and nausea

Mood changes (due to progesterone component)

A

v

Women'’s Health Initiative (WHI)

» The study investigated health risks and benefits of hormone therapy in healthy
postmenopausal women aged 50-79 old.
> In the study
o Continuous combined HRT (CEE 0.625 mg + MPA 2.5 mg OD) was given to
16,608 women with an intact uterus
» Originally designed to run for 8.5 years but stopped early after 5.2 years
(July 2002) because the evidence for harm (breast cancer, CHD, stroke,
pulmonary embolism) outweighed benefit (fracture reduction and colon
cancer reduction)

Chapter 3 Menopause and HRT

o

Strontium ranelate inhibits
bone resorption as well as
stimulates bone formation.

A
Indications of HRT:
« Relief of menopausal
symptoms
« Prevention of osteoporosis
« To maintain quality of life

in menopausal females. J

Risk of coronary heart disease
does not decrease by giving
HRT but rather risk increases
after giving HRT.

)

Special groups of woman

who require HRT:

« Premature ovarian failure

» Gonadal dysgenesis

» Surgical or radiation
menopause
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P o Estrogen-alone (CEE 0.625 mg) was given to 10,739 women with a previous
% " hysterectomy
(COAr([D)r)égD) ai;tepr:e Ielej(jiar?g » This arm was also stopped garly (February 2094 instead of March 2005)
cause of death among post- because of increased stroke risk and no heart disease benefit. The women
Kmenopa usal women. ) taking only estrogen did not show an increased risk of breast cancer.
@ Potential Benefits and Harms of HRT Harrison 18%/ed p 259
Absolute contraindica-

A = Acute liver disease or * Hip fracture ° Thromboembolic events ¢ Coronary heart disease®
current gallbladder » Wrist fracture (use of E+P not with E * Breast cancer (use of
disease » Vertebral fracture alone) E+P not with E alone)

B = Undiagnosed vaginal (i.e. osteoporosis) » Dementia = Stroke®
Bleeding , » Symptoms of menopause ¢ Endometrial cancer  OQvarian cancer (E+P)

C = Cancer (breast/uterine) (use of E alone) + Cholecystitis

D = DVT (thrombo-embolic . .

\_ disease) or its history Yy, Uncertain benefits
= colorectal cancer
= diabetes mellitus

DOC to treat decreased M LAST MINUTE REVISION ¥

libido in menopausal females
Is testosterone/androgens. ', Increase in FSH is the sine quio non for menopause
> M/c symptoms of menopause - Hot flushes
» DOC for hot flushes - Estrogen (oral/transdermal) in lowest possible doses for
shortest possible lime
» If uterus of female is intact, give estrogen + progesterone
» Side effect of raloxifene is hot flushes. Raloxifene cannot be used to treat hot
flushes.
» Most important health hazard associated with menopause = Osteoporosis.
» First line of management of osteoporosis - Bisphosphonates females.
» DOC for senile vaginitis - Estrogen cream
» DOC for decreased libido in postmenopausal females - Testosterone
» Coronary artery disease is the main cause of death in postmenopausal females.
HRT does not decrease its incidence.
> Premature menopause: If menopause occurs at or below the age of 40, it is
premature menopause.
» Delayed menopause: If menopause fails to occur even beyond 55 years, it is
called delayed menopause.
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1.

HRT is helpful in all of the following except:
(AIIMS Nov 06, AIIMS May 2013)

a. Vaginal atrophy

b. Flushing

c. Osteoporosis

d. Coronary heart disease

Hormone replacement therapy (HRT) is indicated
in: (PGI Nov 2012)
a. Cardiovascular disease

b. Osteoporosis

c. Hot flushes

d. Atrophic vaginitis

Estrogen replacement for postmenopausal symp-
toms causes an increase in: (AIIMS May 02)
a. LDL b. Cholesterol

c. VLDL d. Triglycerides

. Estrogen administration in a menopausal woman

increases the:

a. Gonadotropin secretion
b. LDL - cholesterol

c. Bone mass

d. Muscle mass

(AIIMS May 06)

True regarding postmenopausal osteoporosis is:
(PGI May 00)

a. Decreased vitamin D

b. Decreased serum calcium

c¢. Normal serum chemistries

d. Decreased vitamin C

e. Amenorrhea

Non-hormonal drug to prevent post menopausal
osteoporosis is: (Delhi 99)
a. Alendronate
c. Raloxifene

b. Estrogen

d. Parathyroid

All of the following are the advantages of using
Raloxifene over estrogen in postmenopausal
women except: (AI 04)

10.

11.

a. Reduces fracture rates

b. Avoids endometrial hyperplasia

¢. Reduces the incidence of venous thrombosis
d. No increase in incidence of breast carcinoma

A 48-year-old female suffering from severe
menorrhagia (DUB) underwent hysterectomy.
She wishes to take hormone replacement therapy.
Physical examination and breast are normal but
X-ray shows osteoporosis. The treatment of choice
is: (AIIMS May 01)
a. Progesterone

b. Estrogen and progesterone

c. Estrogen

d. None

Basanti devi, 45 years old women presents with hot
flushes after stopping of menstruation. ‘Hot Flush’
can be relieved by administration of following
agents: (AI02)
a. Ethinyl estradiol

b. Testosterone

c. Fluoxymesteron

d. Danazol

All of the following appear to decrease hot flushes
in menopausal women except: (AL 05)
a. Androgens b. Raloxifene

c. Isoflavones d. Tibolone

Absolute contraindication of hormone replacement
therapy is: (AIIMS Dec 98)
a. Thrombosis b. Fibrocystic disease

c. Fibroadenoma d. Hemorrhage

NEW PATTERN QUESTION

12.

The cut-off point of serum estrogen level for the
diagnosis of ovarian failure:

a. 10 pg/mL b. 20 pg/mL

c. 30 pg/mL d. 40 pg/mL
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1. Ans.is d,i.e. Coronary heart disease
2. Ans.is b, c and d, i.e. Osteoporosis; Hot flushes; and Atrophic vaginitis
Ref. Harsison 16"/ed p 30, 18"/ed p 3043; Williams Gynae. 1%/ed p 494, Jeffcoate 6"/ed pp 105-106
* Friends, Harrison 16"/ed p 30 breaks a popular myth of using HRT for prevention of coronary. Heart disease. Until
recently, it was believed that the sex specific effect of gonadal steroids on CVS and lipid metabolism accounted for the
different rates of coronary heart disease (CHD) in women as compared to men.
* Estrogen increases HDL and decreases LDL whereas androgens have the opposite effect and this was further supported
by the increase in incidence of CHD after menopause.
* These findings led to the widespread use of HRT for primary and secondary prevention of CHD.
But recent trials have shown an increase in the incidence of CHD in women placed on HRT as compared to those not on
HRT. — Harrison 16"/ed p 30
This fact is supported by Williams Gynae. 1%/ed p 494 which says —
“In the many reviews and discussions following WHI (Women Health Initiative), most clinicians agree that Hormone Therapy
is associated with an increased risk of CHD in older menopausal women and an increased risk of breast cancer, stroke, venous
thromboembolism and cholecystitis.”
“The WHI randomized controlled trial of combination hormone therapy versus placebo shoed that hormone therapy didnot prevent
heart disease in healthy women, but instead it increased the risk of cardiovascular events in older women”  — Novak 15"/ed p 1242
3. Ans. is d, i.e Triglycerides Ref. KDT 6"/ed p 299
Estrogen causes: e | Plasma LDL
e | Cholesterol
* Plasma HDL T
e Triglycerides T
e There is increased HDL = LDL ratio, this is probably responsible for rarity of atherosclerosis in
premenopausal women.
It also increases blood coagulability by inducing formation of clotting factors
* Estrogen increases lithogenecity of bile.

Progesterone causes:
e Plasma LDL T
| HDL

4. Ans.is ¢, i.e Bone mass Ref. Harrison 18"/ed p 3041; Novak 13"/ed p 1124; KDT 6"/ed p 298

Before seeing any reference for the question let’s rule out some options.

* Estrogen administration will exert a negative feedback on gonadotropin secretion and decreases gonadotropin secretion
rather than increasing it (Option ‘a’ ruled out).

As I have already discussed in previous question, estrogen decreases LDL and not increases it (ruling out Option ‘b’).

Now we are left with 2 options, Option ‘c’, i.e. Bone mass and Option ‘d’, i.e. Muscle mass.

* Estrogen given as hormone replacement therapy is most beneficial in preventing osteoporosis, i.e. it must be increasing
bone mass.

So, Option ‘c” is correct.

Now have a look what texts have to say :

“Estrogen helps to maintain bone mass and skeletal integrity thereby protecting against osteoporosis.” — Novak 13"/ed p 1124

“Estrogen is important in maintaining bone mass primarily by retarding bone resorption.” —KDT 6™/ed p 298

Effect of estrogen on bones:

* Estrogen causes increased osteoblastic activity in the bones.

e It is important in maintaining bone mass primarily by retarding bone resorption. The major action of estrogen is
directed at reducing the maturation and activity of osteoclasts, by modifying regulatory cytokine signals from
osteoblasts.

* The action of estrogen and progesterone result in increased expression of bone matrix proteins such as osteonectin,
osteocalcin, collagen, and alkaline phosphatase.

5. Ans. is a, and b, i.e. Decreased vitamin D; and Decreased serum calcium
Ref. Gynae for PG’s by Bijoy Sree Sen Gupta 2"/ed p 296
* During perimenopausal and postmenopausal period there is decrease in bone mass called as osteoporosis.
* Main cause of osteoporosis in perimenopausal and postmenopausal period is decreased estrogen.

Other causes of decreased bone mass are:

* Decreased calcium absorption

e Decrease in conversion of 25-hydroxy D3 to 1,25-dihydroxy D3, as a result of age-related decrease in hydroxylase
activity.
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6. Ans.is a, i.e. Alendronate Ref. Novak 14"/ed p 1130

10.

11.

12.

Alenderonate, etidronate, pamidronate, and Ibandronate are bisphosphonates which inhibit bone resorption, and are
very effective for both osteoporosis prevention and treatment.

Uses:

* First line drugs for treating postmenopausal osteoporosis

¢ Paget’s disease

* Osteolytic bone metastasis.

Caution: Patient should be instructed to take these drugs on an empty stomach with a large glass of water and then to remain upright
for atleast 30 minutes as its major side effect is GI upset.

Route of administration: Oral or IV infusion

Now lets have a look at other options:

* Raloxifene: It is a selective estrogen receptor modulator which is also useful in management of osteoporosis but it is a
hormonal preparation.

e Parathyroid hormone: It is a novel therapy for osteoporosis. Unlike most of the treatments for osteoporosis that inhibit
bone resorption, parathyroid hormone stimulates new bone formation. It is given by daily subcutaneous injection.

Also Know:

Other non-hormonal drugs used for treatment of osteoporosis:
a. Calcium

b. Vitamin D

c. Calcitonin

d. Slow releasing sodium fluoride.

Ans. is ¢, i.e. Reduces the incidence of venous thrombosis Ref. Shaw 15"/ed p 69
Raloxifene increases the incidence of venous thrombosis rather than decreasing it.
It doenot have a proliferative effect on endometrium, so it is not associated with an increase in the risk of uterine cancer.

Role of raloxifene in breast cancer.
“The SERM tamoxifen is an estrogen antagonist in the breast that is used in the treatment of estrogen-receptor positive breast cancer.
Raloxifene also may reduce the risk of breast cancer. Postmenopausal women receiving raloxifene as part of a large osteoporosis
treatment trial, experienced a 76 % reduction in the risk of invasive breast cancer compared with placebo-treated women.”

— Novak 14"/ed p 1333

Ans. is ¢, i.e. Estrogen Ref. Jeffcoate 7"/ed p 95 onwards; Williams Gynae 1%/ed pp 495, 499-500
The female underwent hysterectomy, i.e. surgical menopause at the age of 48 years and her X-ray shows osteoporosis—
hence HRT can be advised.
Both estrogen alone or estrogen + progesterone can be used for treating osteoporosis.
The choice depends on whether uterus is present or not (i.e. patient is hystrectomised or not).
We have already discussed the agents used for treating osteoporosis and as I have mentioned earlier bisphosphonates are
the first line of treatment for osteoporosis (Ref: John Hopkin’s Manual of Obs and Gynae 4/e,p 513) but it is not given in
the options.
“For women with a uterus, a progestin should be combvined with an estrogen, to lower the risk of endometrial cancer.”

— William Gynae 1%/ed p 495; According to Jeffcoate 7"/ed p 96

All women who have intact uterus or even those who underwent hysterectomy for endometrial Cancer (Stage ),
endometroid ovarian tumors or endometriosis or those with severe osteoporosis should receive combined estrogen -
progesterone therapy or be considered for selective estrogen receptor modulator therapy (SERM therapy).

In the question the patient has undergone hysterectomy therefore we can use only estrogen.
Ans. is a, i.e. Ethinyl estradiol Ref. Shaw 15"/ed p 67; Novak 14"/ed p 1326; Williams Gynae 1°/ed p 495
Ans. is b, i.e. Raloxifene Ref. Jeffcoates 7"/ed p 98

Raloxifene is a SERM. It does not decrease hot flushes and leg cramps, rather increases them.
Ans. is a, i.e. Thrombosis Ref. Novak 15"/ed p 1245; John hopkins manual of obs and gynae 4"/ed p 510

A = Active liver disease

B = Undiagnosed vaginal bleeding
C = Cancers — endometrial / breast
D =DVT

Ans. is b, i.e. 20 pg/mL Ref. Dutta Gynae 6"/ed pp 57, 65
Diagnosis of menopause or ovarian failure is made from classical symptom of hot flush (50%) confirmed by elevated FSH
levels to more than 40 IU/mL and serum estradiol < 20 pg/mL.
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M/C cause of hirsutism
in a young female is
idiopathic
= M/c pathological cause of
hirsutism in young female
- PCOS
« M/c cause of rapid onset
hirsutism in a young
female: Testosterone
K producing tumor.

J

)

DHEA-S > 700 ng/dL is

consistent with abnormal

adrenal function.

» 17 alpha hydroxy
progesterone

Normal range = 100 - 300
ng/dL

» Prolactin = Normal range
is 1to20 ng/mL -

o

In patients with late onset

congenital adrenal

hyperplasia :

— No genital ambiguity at birth

— They present with androgen
excess at puberty in the form
of premature pubarche, acne

\_ and hirsutism. Y,

PCOD, Hirsutism
and Galactorrhea

Hyperandrogenism: It is characterised by an abnormally elevated serum concentration of
androgen or physical findings consistent with androgen excess. Androgenic hormones in

female can stimulate abnormal terminal hair growth i.e. hirsutism.

Hirsutism | Virilization___________| Hypertrichosis

* Excessive growth of

* Hair are coarse, dark

e Excessive growth of
nonsexual hair, i.e.
lanugo hair

e |t is characterized by more
extensive androgen induced
changes than hirsutism
alone, like acne, increased
oily skin, temporal balding,
clitoromegaly, deepening of
voice, development of male
muscular pattern and body
habitus with atrophy of breasts.

androgen dependant
sexual hair or male
distribution of hair in
females.

* Hair are soft and lightly

and terminal hair pigmented

l Major Causes of Hyperandrogenism

PCOS

Late Onset Congenital Adrenal Hyperplasia (CAH)
Tumors of ovary and adrenal gland

Cushing’s syndrome

Idiopathic or drug induced process

Note: Hyperprolactinemia can be associated with hyperandrogenism as it is likely
that prolactin receptors are located on adrenal glands. When prolactin binds to
these adrenal receptors, it stimulates the release of DHEAS.

Late-Onset or “Nonclassical” Congenital Adrenal Hyperplasia

>

>

»

r

Excess androgen production is a common feature shared by most forms of CAH.
Unlike typical CAH, symptoms of late-onset CAH are not evident until late
childhood or adolescence.

It is an autosomal recessive disorder with an enzyme defect.

The most common adrenal enzyme defect is 21-hydroxylase (21-OH) deficiency.

Diagnosis

>

Screening test for CAH: Measure the basal levels of 17-OHP in the morning,.
Levels of 17-OHP should be >200 ng/dL.

If levels are > 800 ng/dL. They are virtually diagnostic of CAH.

Confirmatory test: Patients with late-onset hyperplasia have 17-OHP levels
>1,500 ng/dL in response to a 250-pg ACTH stimulation challenge.

Patients should be tested for 21-hydroxylase deficiency (CYP21A2 deficiency)
especially when they present with symptoms of hyperandrogenism at a young
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Algorithm for differential diagnosis of Hirsutism

| Excessive hair growth ‘
T

! v v
Normal deviation Hypertrichosis

Virilization

Yes

! i Check DHEAS,
testosterone, 17-OHP

i ! !

Thyroid function ; 17-OHP and serum | |  Serum Image and consider

tests HE=— testosterone testosterone LR surgical exploration
‘Abnormal‘ ‘ Normal ‘ |Norma|| | Elevated ‘ |<2oo ng/dLH>200 ng/dL| ‘<200 ng/dLH>200 ng/ou_}—l

I ]
ACTH
Treat ' Consider Imaging |Anovu|ationHPeric exam‘ Rules out adrenal Saan
dysfunction Consider CAH, of pituitary hyperplasna/_z 1 ot

PCQOS, anovulation and ovaries Surgical exploration hydroxylase deficiency |

indicated for ¥ ¥

palpable and/or | <1,000 ng/dL ‘ | >1,000 ng/dL
sonographic adnexal T <
eSS Late onset adrenal

Heterozygote carrier of

21-hydroxylase deficiency iy peplisie 2

hydroxylase deficiency

age or if they have a known family history of CAH. Women of Hispanic or S

Eastern European Jewish descent should also be tested, as the prevalence In a Nutshell

of this disorder among these populations is greater than in the general : E)Z_(C):j_ﬂoo ng/dl may

population. > 800 ng/dI-confirmed

CAH
Treatment «+ Testosterone- > 200 ng/dl -
» Glucocorticoids: Restore ovulation, by reducing circulating androgen levels. ovarian tumor
« DHEAS = > 1000 pg/dl -

Androgen-Producing Ovarian or Adrenal Tumors \__adrenal tumor

» Tumors of the ovary or adrenal gland that secrete androgens are rare.
> The presence of an androgen-producing tumor is suspected on the basis of s
clinical findings.

. . . . . « Testosterone levels
» Palpation of an adnexal mass in a patient with symptoms of hyperandrogenism sezadig 200 el ane

or rapid onset of virilization even in the presence of normal testosterone levels DHEA-S levels > 1,000 pig/
should prompt a workup for a pelvic tumor. dL are concemingl for the

. . . . presence of an ovarian
Idiopathic Hirsutism or adrenal androgen-
producing tumor.
« TVS identifies almost all
\ solid mass lesions.

It is presence of hirsutism in absence of hyperandrogenism, i.e. androgen levels are
normal.
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Jl Polycystic Ovary Syndrome (PCOD)

» PCOS/PCOD is a syndrome manifested by amenorrhea hirsutism, obesity and
enlarged ovaries.

PCOD - (Stein-leventhal syndrome)
Basic pathology — excessive androgen production

(Coatoo i) wromatiom o
Leads to Hirsulism aromatism Alters lipid profile

T LDL/ J HDL

l

Infuture — can lead
to heart disease

[Converted to estrogen = E, |

| |
! FSH T LH (estrogen has Endometrial
(estrogen has a negative positive feedback on LH) hyperplasia
feedback of FSH) |
LH: FSH : : ;
=ty e LH is tonically elevated | In future it can lead
géggg i;nisp:gﬁnts of throughtout the cycle | to endometrial cancer.
: l
! :
: In future it can lead
No LH surge Stimulates theca cells
‘ urg | theca cell hypertrophy to breast cancer.
o~ ;
“’ ‘ Anovulation | I T Androgen production l
BMI (kg/m?) | Category 1
<19 Underweight ‘ I Progesterone levels | ‘ Clo = Infertility ‘ Follicles get converted to
a cyst so multiple cyst
19.1-24.9 Normal are seen in ovary
25-29.9 Overweight !
30-34.9 Obese Oligomenorrhea ?/t UtNOPPOISGd estrC)Iggn .
. 2° amenorrhea patient can also complain O
>3 Morbidly menometrorrhagia
obese
- _/  Besides this - patients of PCOD/PCOS are:
» Obese-obesity is defined as BMI > 30 ng/m?
» In PCOS: Waist to hip ratio is also measured. Waist measurement is the—
P smallest circumference between rib cage and iliac crest.
v » Hip measurement is the largest circumferemce between waist and thighs.
Insulin  resistance is the
hallmark in pathophysio- m_
logy of PCOS. Increased = 0.85 Android obesity
insulin  secretion  stimu- <0.75 Gynaecoid obesity
lates increased  ovarian| . In PCOS patients-there is hyperinsulinemia which is associated with android
androgen production and obesity.
inhibits Serum hepatic SHBG |, Insulin resistance also leads to hyperpigmented velvety patches of skin in nape
productpn. . of neck/ axilla/ below breast or thigh called as acanthosis nigricans and in
Insulin resistance ~ future patients can develop diabetes.
Sr. fasting blood sugar g II:IIAIRAN Syndrome:
Sr. fasting insulin Hyperandrogenism
<45 A —
Fasting serum insulin = > I
\_ 25m IU/ml Y Insulin resistance
R —
A
Acanthosis nigricans
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In future patients of PCOD can also develop, metabolic X syndrome

Diagnostic Criteria

Rotterdam criteria (2003). Any two of the following three should be present to

diagnose a patient with PCOD. (Novak 15"/ed p 1076)

» Ovulatory dysfunction such as oligomenorrhea or amenorrhea

» Clinical (hirsutism/acne/alopecia) or biochemical evidence of hyperandrogen-
ism i.e. S. testosterone between 70-150 ng/dl (levels >200 indicate testosterone
secreting ovarian tumor not PCOS)

» Polycystic ovarian morphology on USG scan defined as presence of 12 or more
cysts (2-9mm) in size in any one ovary or both ovaries with enlarged ovaries (>10ml)
and other criterias being excluded (like cushing disease, adrenal hyperplasia)

Hormonal changes in PCOS

Hormones Increased Hormones Decreased

¢ Androgens? (Testosterone, Androstenedione * Follicle stimulating hormone
DHEAS) (FSH)

e Luteinizing hormone? (LH > 10 1UI ml) * Progesterone (due to

» Estrogen (Estrone > Oestradiol) anovulation)

* Total Free Estrogen * Sex hormone binding Globulin

* Insulin (> 10 m IU /L due to insulin resistance) * HDL & Apoprotein A-|

* Prolactin (in some patients)

* LDL/cholesterol and triglycerides

Management of PCOD

Depends on the complain of the patient
OCP’s
Life style modifications
Metformin (Can be used in pregnancy also)
OCP’s with cyproterone acetate

Irregular periods
Obesity

Insulin resistance
Hirsutism/ acne

Management of Infertility due to PCOD

» In PCOD — the basic cause of infertility is anovulation

» It is easily reversible and treatable using ovulation inducing drugs

> First advise weight loss (In 5-10% cases-weight loss will cause resumption of
ovulation)

1 line drugs-SERM’S
o Clomiphene citrate-DOC for ovulation induction in PCOS patients
o Tamoxifen-given to patients who cannot tolerate clomiphene.
o Raloxifene-Not used for ovulation induction

2" Jine agents

» Gonadotropins:

» LH/FSH injection

Insulin Sensitizers

» M/C used drug: Metformin

» Metformin is added when clomiphene citrate is not showing any effect and
patient is obese

» It well help the patient to lose weight

» M/C side effect-GI upset

» Most dangerous side effects-Lactic acidosis

» Metformin is safe during pregnancy

A

Long term
consequences of PCOS/
Anovulation

1 risk of cardiovascular
disease

« 1 risk of diabetes (Type 2)

1 risk of endometrial
cancer

« 1 risk of breast Ca

« 1 use of Ovarian Ca

1 risk of depression &
mood disorder

1 risk of metabolic X
syndrome.

« 1 risk of sleep apnea

syndrome

1 risk of non-alcoholic

steatohepatitis J

Metabolic X syndrome :
Any 3 of following 5 should
be present—

« Abdominal obesity (waist
circumference > 88 cm or
35 inches)

« Triglyceride > 150 mg/d|

» HDL- cholesterol < 50 mg/
dl

» BP > 130/85 mm of hg

« Fasting blood sugar of 110
- 126 mg/dl and 2 hour

\_ 140-199 mg/d| y.

P

-

Hirsutism + Anovulation

v

S. prolactin

T

Normal Increased
» PCOS « pituitary or
« CAH » Ovarian

neoplasm
o iy
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o

Important concept:

Q. Cana thin patient have
PCOS

Ans. yes (only 30% patients
are obese in PCOS pts)

Q. LH/FSH s useful in
making a diagnosis

Ans. No

Q. Can ovaries be (space)
normal in PLOS

kAnSA Yes J
~

Short term consequences of
PCOS-

 Hirsutism

« Irregular cycles

« Infertility J

3 line agents: GnRH agonist

a) Luprolide

b) Guserelin given in pulsatile manner
¢) Nafarelin

Surgery for PCOS

It is reserved for cases not responding to medical therapy

Laparoscopic Ovarian Drilling (LOD) or Laparoscopic Electrocoagulation of

Ovarian Surface (LEOS)

> Monopolar current or Laser is passed within the ovary to destroy the ovarian
theca when very high doses of gonadotropins are required for ovulation.

» Advantages: no risk of Ovarian hyperstimulation syndrome and multiple
pregnancy

» Disadvantages: if excessive ovarian tissue is damaged, it can lead to premature
ovarian failure.

l| Hirsutism

Causes of Hirsutism:

Hirsutism is associated with excess androgen production (either from ovaries or

adrenals), so any cause which increases androgens causes hirsutism.

> Most of the testosterone is bound to sex hormone binding globulin (SHBG) and
is considered biologically inactive.

» Testosterone which is not bound to SHBG is considered biologically active,
therefore any factor which decreases SHBG; cause increase in free testosterone
and therefore causes hirsutism.

Increase SHBG

(Therefore, |free Testosterone)
* High estrogens like in OCP’s
« Pregnancy

« Liver cirrhosis

« Elevated Thyroid Hormone

Decrease SHBG

(Therefore, 1free Testosterone)
- PCOD?®

» Adrenal hyperplasia®

» Cushing syndrome®

+ Growth hormone®

¢ Insulin®

= Prolactin®

+ 1 in Androgens itself®

Causes of Hirsutism

Ovary Related

« PCOD (M/C)@

» Masculinizing tumors of ovary?
« Theca lutein cyst?

» Luteoma of pregnancy?

Adrenal Related Medications Others

« Congenital adrenal® « Acromegaly?
hyperplasia « Hyperprolactinemia®

+ Adrenal tumor@ « Hypothyroidism@

» Cushing syndrome®
Medications that may cause hirsutism and / or hypertrichosis :

Hirsutism Hypertrichosis
— Anabolic steroids — Cyclosporine

— Danazol — Diazoxide

— Metoclopramide — Hydro cortisone
— Methyldopa — Minoxidil

— Phenothiazines — Pencillamine

— Progestins — Phenytoin

— Reserpine — Psoralens

— Testosterone — Streptomycin
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Medical Management of Hirsutism:

Elevated Testoterone Combined contraceptives (COCs containing drospirenone
(Ovary source) or desogestral or cyproterone acetate dianette)

Normal T and DHEA-S 3a- Anti-androgens

AG T (idiopathic)

DHEA-ST, normal T Dexamethasone

| Galactorrhea

» Galactorrhea is the secretion of a milky fluid which is inappropriate (unrelated
to child birth). The secretion contains fat globules when examined under
microscope and is confirmatory for milk.

» Prolactin (PRL) is the most important hormone involved in the pathophysiology
of amenorrhea and/or galactorrhea. Prolactin is under tonic hypothalamic
inhibitory control of prolactin inhibitory factor (PIF).

» Prolactin inhibits GnRH pulse secretion. So gonadotropin levels are suppressed.
Hyperprolactinemia inhibits ovarian steroidogenesis. Thus, it results in hypo-
gonadotropic hypogonadism, oligomenorrhea, amenorrhea, anovulation and
many other clinical effects of hypoestrogenism.

» PRL levels should be estimated in all women with galactorrhea, oligomenorrhea or
amenorrhea. TSH level should also be measured to rule out primary hypothyroidism.

» Prolactinoma is present in about 50 percent of women with hyperprolactinemia.
Serum prolactin level when raised on repeat assay beyond 20 ng/mL, suggests
evaluation of sella turcica. Level beyond 100 ng/mL is associated with high
incidence of prolactinoma. Most of the prolactinomas are microadenomas.
About 33 percent of women with high prolactin levels, have galactorrhea.
However, galactorrhea can be seen in women with normal serum prolactin.

» Bromocriptine was the drug used for galactorrhea. Cabergoline is more effective

.. galactorrhea, amenorrhea and
and well tolerated as compared to bromocriptine and has become the DOC for | o symptoms or headache
treting hyperprolactinemia. always measure prolactin
Note: Pregnancy following bromocriptine has teratogenic effect on the offspring. levels to rule out prolactinoma.
There is no increased incidence of multiple pregnancy.

In patients presenting with
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FIGURE BASED QUESTION

F1.

Figure F1 shows a 22-year female complaining of irregu-
lar cycles, weight gain and discoloration of neck. USG
revealed multiple cysts in both the ovaries. The meta-
bolic abnormalities which need to be ruled out in this
patient are:

Hyper insulinism

Hyper androgenism

Diabetes mellitus

Diabetes insipidus

oo op

Fig. F1

—— 0 | § | 3 | [0 ] | N e—

1.

Which of the following statements is incorrect regarding
polycystic ovarian disease? (A1 06)
a. Elevated LH hormone
b. Can cause infertility
c. May be associated with abnormal glucose

tolerance test
d. Results in postdated pregnancy

The following hormone is raised in polycystic ovarian
syndrome: (Al 06)
a. 17 - OH progesterone

b. Follicular stimulating hormone

c. Luteinizing hormone

d. Thyroid stimulating hormone
PCOD- Hormonal Status:

LH decreased

LH increased, FSH normal to low
FSH increased

17 OH progesterone normal

. Testosterone increased
True about PCOD:

a. TLH & | FSH

c. TLH & | FSH

e. 1TSH

Which of the following is the most likely diagnosis in a
27-year-old obese woman presenting with Oligomenor-

(PGI Dec 08)

oan o

(PGI June 09)
b. 1FSH & | LH
d. Hyperinsulinemia

rhea, infertility and hirsutism? (Al 04)
a. Polycystic ovaries b. Endometriosis

c. Pelvic inflammatory disease

d. Turner’s syndrome

In PCOD symptoms and signs seen are:  (PGI June 07)

a. Amenorrhoea

c. Theca cell hyperplasia
d. Hyperandrogenism
e. Anovulation

b. Alopecia

A 28-year-old lady, Rani, is suspected to have polycystic
ovarian disease. Sample for testing LH & FSH are best
taken on the following days of menstrual cycle: (AI 02)
a. 1-4 b. 8-10

c. 13-15 d. 24-26

True about Stein-Leventhal syndrome is/are:

a. Oligomenorrhea and amenorrhea (PGI June 03)
b. Seen in postmenopausal women

10.

11.

12.

13.

14.

15.

16.

17.

c. Innumerate cysts in ovary

d. BRCA -1 is associated

e. Theca cell hypertrophy

PCOD which of the following is seen: (PGI Dec 02)
a. Hirsutism b. Secondary amenorrhoea
c. Streak ovaries d. 1FSH/LH

e. Oestrogen (E2)

In Polycystic ovarian diseases, all of the following are

seen except: (PGI Dec 01)
a. Endometrial carcinoma

b. Increased FSH c. Streak ovaries

d. Insulin resistance e. Hirsutism

All are true about polycystic ovarian disease except:
a. Persistently elevated LH (AIIMS Nov 08)
b. Increased LH/FSH ratio

c. Increased Dheas d. Increased prolactin

The first step in the management of hirsutism due to
Stein-Leventhal syndrome is: (PGI June 99)
a. OCP b. HMG

c. Spironolactone d. Bromocriptine

Treatment of Hirsutism in PCOD, drugs used are:

a. Menopausal Gonadotropin (PGI Dec 08)
b. GnRH c. Spironolactone
d. Heg

A hirsuite lady with PCOD treatment is: (Kolkata 2009)
a. Ethinyl estradiol + Levonorgestrel
b. Ethinyl estradiol + Desogestrel

c. Levonorgestrel

d. None

Most common cause of hirsutism:

a. Polycystic ovary disease

b. Arrhenoblastoma

c. Cushing syndrome

d. Congenital adrenal hyperplasia

(AIIMS Dec 97)

Most common cause of hirsutism in a teenage girl:
(AIIMS June 97)

b. Pheochromocytoma

d. Adrenogenital syndrome

a. Ovarian disease
c. Obesity

A 16-year-old girl presents with rapid onset hirsutism
and amenorrhea. Best investigation is: (AIIMS June)
a. Testosterone estimation

b. Dihydroepiandrosterone



18.

19.

20.

21.

22.

23.

24.

¢. Adrenocorticoids
d. LH and FSH estimation

Kali Rani, a 20-year-old girl presents with history of rap-
idly developing hirsutism and amenorrhea. To establish
the diagnosis you would like to proceed with which of
the following tests in blood: (AI02)
a. 17 - OH progesterone b. DHEA

c. Testosterone d. LH: FSH ratio

A 22-year-old woman comes for treatment of hirsutism.
She is obese and has facial acne and hirsutism on her
face. Serum LH level is 36 mIU/mL and FSH is 9 mIU/
mL. Androstenedione and testosterone levels are mildly
elevated, but serum DHEAS is normal. The patient does
not wish to conceive at this time. Which of the following
is the most appropriate treatment of her condition?

a. Oral contraceptives pills (All India 2002)
b. Corticosteroids

c. GnRH analog

d. Wedge resection of ovary

Persistent anovulation not treated leads to all except:

a. Hirsutism (PGI June 99)
b. Ovarian carcinoma

c¢. Endometrial carcinoma

d. Increased risk of CVS disease

A 20-year average weight female presented with
oligomenorrhea and abnormal facial hair growth along
with high serum free testosterone level. On USG the
ovaries are normal. The diagnosis:

(AIIMS Nov 2010, AIIMS Nov 2012)
a. Idiopathic hirsutism
b. PCOD
c. Testosterone secreting tumor
d. Adrenal hyperplasia

All of the following are associated with polycystic
ovarian syndrome except: (AI2010)
a. Ovarian carcinoma  b. Endometrial carcinoma
c. Insulin resistance d. Osteoporosis

True about PCOS: (PGI May 2010)
High FSH/LH ratio

Unilateral large ovarian cyst

Hirsutism

Increased risk of diabetes mellitus

OCP is given for treatment

Pan o

In PCOD, which of the following drugs is not used for
infertility? (AIIMS Nov 2013)
a. Spironolactone b. Tamoxifen

c. Clomiphene d. OC pill
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NEW PATTERN QUESTIONS
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26.

27.

28.

29.

30.

The biochemical changes in established cases of Stein-

Leventhal syndrome are as mentioned except:

a. Marked elevation of LH in contrast to FSH

b. Insulin resistance

c. Elevation of plasma testosterone

d. Elevation in the level of sex hormone binding
globulin (SHBG) level

As regard the PCOS and hyperinsulinaemia:

a. Hyperinsulinaemia is observed in about 40% to
80% of women with PCOS

b. Hyperinsulinaemia stimulates hepatic synthesis of
SHBG

c. Metformin causes hypoglycaemia in normoglycae-
mic women

d. Metformin has many other health benefits

The following are related to bromocriptine therapy except:

a. It is used to inhibit inappropriate lactation with
secondary amenorrhoea

b. Itis specific in suppressing only the prolactin secretion

c. If pregnancy occurs, there is increased incidence
of multiple pregnancy

d. Its teratogenic effect on the fetus is inconclusive

According to Ferriman Gallwey scoring system —her-
sutism is diagnosed when score is more than:

a. 8 b. 12

c. 16 d. 20

A 24-year-old comes with a chief complaint of hair
growth all over body. She reports that her menses
began at the age of 13 years and has always been very
irregular. She also complains of acne. On physical
examination there is hair around the nipples, chin and
upper lip. There is no galactorrhea, thyromegaly, or
temporal balding on examination. Pelvic examination is
normal, and there is not evidence of clitoromegaly. All
of the following should be included in the differential
diagnosis based on the patient’s history and physical
examination, except:

a. Idiopathic hirsutism

b. Stein-Leventhal syndrome

c. Late-onset congenital adrenal hyperplasia

d. Sertoli-Leydig cell tumor

BMI of an overweight female is:

a. 19-24 b. 25-29

c. 30-34 d. Lessthan19
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ANSWERS TO FIGURE BASED QUESTION

F1. Answer is a; i.e. Hyper insulinism
The condition shown in the image is acanthosis nigricans seen in cases of insulin resistance. This patient is having
PCOD/PCOS as suggested by acanthosis nigricans, irregular cycles, weight gain and multiple cyst in the ovary.

All the metabolic abnormalities given in the question are seen in case of PCOD except diabetes insipidus.

————————— ANSWERS —————

1. Ans. is d, i.e. Results in postdated pregnancy
Ref. Dutta Gynae 4"/ed p 421-425; Shaw 15"/ed p 369-371; Williams Gynae 1*'/ed p 383 onwards

As discussed in the preceding text PCOD

* Leads to increase in LH (option a correct)

* Associated with glucose intolerance (due to insulin resistance).
* Can cause infertility.

e Postdated pregnancy is not a complication of PCOD/PCOS.

2. Ans.is ¢, i.e. Luteinizing hormone
3. Ans.is b, and e, i.e. LH increased, FSH normal to low and Testosterone increased

4. Ans.isa, and d,ie.  LH & | FSH and Hyperinsulinemia
Ref. Shaw 15"/ed p 370; Dutta Gynae 5"/ed p 440-441; Williams Gynae 1%/ed p 384-386

Lab Abnormalities

Testosterone 1 (produced mainly by ovaries) DHEA-S 1 (produced manly by adrenal) Androstenedione T
(Causing features of Hirsutism)

I
| |

T Estrogen | { Sex hormone binding globulin (SHBG) |
(as androgen is peripherally converted

to estrogen especially estrone) TF l ——
ree estradio
1 Estrogen

| l

Positive Negative Increased risk of _
feedback on LH feedback on FSH * Endometrial hyperplasia
* Endometrial cancer

|

T LH®

* LH/FSH ration > 2:19

| FSH

« T LH & insulin leads to Theca cell hypertrophy® and more of androgen production® (T in testosterone is seen
in 70-80% cases and T in DHEAS seen in 25-60% cases).

+ LH is tonically elevated without any surge which also causes Anovulation.®

¢ Ratio of LH/FSH in PCOS is > 2:1
* Ratio of Fasting Glucose: Fasting insulin in PCOS < 4.5

5. Ans. is a, i.e. Polycystic ovary Ref. Shaw 15"/ed p 371; Novak 14th/ed p 1076
A young woman presenting in the third decade with obesity, oligomenorrhea, infertility and hirsutism leaves no doubt
for the diagnosis of PCOS.

According to Rotterdam criteria — PCOD is diagnosed if any 2 of the following criteria are being fulfilled:
i. Ovulatory dysfunction such as oligomernorhea or hyperandrogenism.

ii. Clinical or biochemical evidence of hyperandrogenism.

iii. USG criteria

Since this female, has oligomenorrhea and hirsutism, so 2 of the criteria are being fulfilled.

6. Ans.isa, b, c, dand e, i.e. All are correct options Ref. Shaw 15"/ed p 369-371; Williams Gynae 1°/ed p 386

In a patient of PCOD, amenorrhea, hyperandrogenism, anovulation and theca cell hyperplasia will be seen as discussed
in the preceding text.
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Hyperandrogenism: It is manifested clinically by:

* Hirsutism (i.e. presence of coarse, dark terminal hair distributed in male pattern).

* Acne (Acne that is persistent or is late in onset) and/or?

* Androgenic alopecia.?

Therefore alopecia can also be seen in PCOD patient

Note: In contrast signs of virilization such as increased muscle mass, deepening of the voice and clitoromegaly are not
typical of PCOS. Virilization reflects much higher andorgen levels and should prompt investigation for an androgen
producing tumor of ovary or the adrenal gland.?

. Ans. is a, i.e. 1-4 days Ref. Jeffcoate 6"/ed p 205
In PCOS: “Determination of the follicle stimulating hormone (FSH) and luteinizing hormone (LH) levels may help to
confirm the diagnosis of polycystic ovaries. These are assayed on the second or third day of the cycle”.

— Jeffcoate 6*/ed p 205

. Ans. is a, c and e, i.e. Oligomenorrhea and amenorrhea; Innumerate cysts in ovary; and Theca cell hypertrophy
Ref. Shaw 15"/ed p 369-371

e There is no doubt that PCOD causes oligomenorrhea/amenorrhea, i.e. option ‘a’ is correct.

e PCOS is seen in young females. Most common age affected is 15-25 years?. and not postmenopausal, so option ‘b’ is
incorrect.

* Pathologically - Ovaries are enlarged (2-5 times the normal size). Tunical albuginea is thickened. There is Theca cell
hypertrophy (stromal hyperthecosis) and multiple follicular cysts are localized along the surface of ovary (i.e. options
‘c’ and ‘e’ are correct).

e BRCA -1 is not associated with PCOD.? (i.e. options ‘d’ is incorrect)

e BRCA -1 gene has been located at the chromosomal locus 17321; women who inherit a mutated allele of this gene from
either parent have an approx. 60-80% lifetime chance of developing Breast Ca and about 33% chance of developing
Ovarian Ca.

* Men who carry a mutant allele of the gene of BRCA-1 have an increased incidence of Prostate Ca, but not usually of
Breast Ca.

* BRCA -2 gene which has been located to chromosome 11, is associated with an increased incidence of Breast Ca in both
men and women.

Also know:

Sonographic findings in case of PCOS include :
e > 12 small cysts (2 to 9 mm in diameter)
¢ Increased ovarian volume (> 10 ml).
¢ Increased amount of stroma relative to the number of follicles.
— Only one ovary with these findings is sufficient to define PCOS.
— Other findings like Pearl necklace appearance in which follicles are distributed underneath the capsule in a row
and perceived increase is stromal echogeniecity have been eliminated as diagnostic criteria.

. Ans. is a, b, and e, i.e. Hirsutism; Secondary amenorrhoea; and Oestrogen (E2)
Ref. Novak 14"/ed p 1078-1079; Williams Gynae 1*/ed p 385-386
it is mentioned oestrogen : which is correct in cases of PCOS but

7N
e

Friends, here I would like to point out that in option
in brackets it is given E2, i.e. oestradiol which is not correct.

Estrogen (in body has 3 forms)

1. Oestradiol (E,) 2. Oesterone (E,)
Predominant estrogen in reproductive age group. Predominant estrogen following menopause
Most potent form E2>E1 It is formed when androgens are converted to estrogen

3.  Another form of estrogen is oestriol. Which is a metabolite
of oestrogen. It is the predominant form in pregnancy.

In PCOS:
“Patients with PCOS, E1, levels are increased E2 is at a follicular phase level.” __ Novak 14"/ed p 1078; 15"/ed p 1079
Therefore, in PCOS = E1 > E2, i.e. Reversal of E2 : E1 ratio.
“Elevated androstenedione levels contribute to an increase in estrone levels through peripheral conversion.”

__ Williams Gynae 1"/ed p 386
Warning: Do not go by what shaws has to say on this issue.
In this question I am taking oestrogen as the interpretation and marking option “e” correct.
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10.

11.

12.
13.

Note: ¢ Streak ovaries are seen when genetic material is missing either from the long or short arm of X-chromosome or
complete X-chromosome is missing as in Turner’s syndrome.
* Streak ovaries are not seen in PCOS patients.
Ans. is b and ¢, i.e. Increased FSH; and Streak ovaries
Ref. Shaw 15"/ed p 369-371; Jeffcoate 7"/ed, p 385-386, 390; Williams Gynae. 1"/ed, p 390 for option ‘a’
“In women with PCOS, a threefold increased risk of endometrial cancer has been reported. Endometrial hyperplasia and
endometrial cancer are long-term risks of chronic anovulation, and neoplastic changes in the endometrium are felt to

arise from chronic unopposed estrogen.” -Williams Gynae 1%/ed p 390
Rest all options have been explained earlier

Ans. is d, i.e. Increase prolactin Ref. Jeffcoate 7"/ed p 386; Leon Speroff 7"/ed p 472
In patients of PCOS:

* Alterations in gonadotropin releasing hromone pulsatality leads to preferential production of LH, as compared to FSH.
Also estrogen has a positive feedback on LH and negative feedback on FSH which leads to increase in LH and decrease
in FSH such that LH/FSH is > 2.1.

* Now the question arises whether this increase in LH is persistent. Most of the books do not state anything clearly except
that there is an increase in the LH pulse amplitude and frequency. So I had to look up in Leon Speroff (which is the
BAAP of all problems related to endocrinology and infertility in Gynae).

Leon Speroff specifically mentions :

“In contrast to the characteristic picture of fluctuating hormone levels in the normal cycle, a ‘steady state’ of Gonadotropins

and sex steroids can be depicted in association with persistent anovulation.” - Leon Speroff 7"/ed p 471

This is depicted clearly in the following graph from Leon Speroff 7"/ed p 472.

FSH & Ectradiol Progesterone

oL P gl

20 500 10

18 9 * Progesterone LH

16 400 8 TR %

14 7 B : ]

12 300 6 . :

10 5 FSH [F1R N

8 200 4 - \ -

6 3 1Y \-

4 100 2 [ NS T/ T ESH
2 1Estradiol " e AN |
0 0 0Tt 17-OH Progesterone ™" Estradiol

- Progesterone.

2468 10 12 14,16 18 20 22 24 26 28 Steady state

Menses Ovulation Persistent anovulation

So now there is no doubt that option “a’ is correct.

“Approximately 70-80% of women with PCOS demonstrate frank elevations in circulating androgens particularly free
testosterone, and 25-30% will have elevated levels of adrenal androgen metabolite, DHEAS” - Jeffcoate 7"/ed p 386
“The serum DHEA-S concentration is moderately elevated in over half of the woman with PCOS.”

i.e., option ‘¢’ is correct.

“Prolactin levels are usually normal, although they may be slightly elevated (generally < 40 ng/ml in a small fraction of
patients.” - Jeffocate 7"/ed p 386
According to Williams Gynae 1¢/ed p 392 - If in a patient of hirsutism with irregular menses (i.e., anovulation) -

Prolactin levels

Are normal If elevated

PCOS / congenital adrenal hyperplasia should be considered Pituitary/ovarian neoplasm should be considered

Thus, increase prolactin levels are not a diagnostic feature of PCOS. So it is the answer of choice.

Ans. is a, i.e. OCP

Ans. is b and ¢, i.e. GnRH and Spironolactone Ref. Novak 14"/ed p 1082-1083; 15"/ed p 1085-1089;
Williams Gynae 1°/ed p 396-397; Shaw 15"/ed p 117-118;John hopkins manual of obs and gynae 4"/ed p 491-492

Medical Treatment of Hirsutism
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Treatment Category Specific Regimens

Weight loss

Hormonal suppression Oral contraceptives

Medroxyprogesterone
Gonadotropin-releasing hormone analogues
Glucocorticoids

Ketoconazole

Finasteride

Spironolactone

Steroidogenic enzyme inhibitors
5a-reductase inhibitors

Antiandrogens Cyproterone acetate
Flutamide
Metformin

Insulin sensitizer Electrolysis

Mechanical Laser hair removal

Drug therapy : If a patient has hirsutism primary goal is lowering androgen levels to halt further conversion of vellus
hairs to terminal ones.

Drugs used are :

i. OCPs -

Basis of using OCPs for hirsutism

* The progestin component suppresses LH, resulting in decreased ovarian androgen production.

* The estrogen component increases hepatic production of SHBG (sex hormone bonding globilin), resulting in

decreased free testosterone concentration.

¢ Circulating androgen levels are reduced.

* Estrogen decreases conversion of testosterone to Dihydrotestosterone in some by inhibition of 5-alpha reductase
“OCPs are the first line of management of oligomenorrhea caused by PCOS.Progestins decrease total androgen level by reducing the
activity of 5-alpha reductase. OCP usage results in an overall decrease in the formation of new androgen dependant hair growth and
androgen stimulated acne.All low dose OCP preparations are believed to have similar results. If therapy with OCPs is suboptimal ,
addition of an antiandrogen , such as spironolactone or finasteride, is recommended.”

- John Hopkins Manual of Obs and Gynae 4"/ed p 491-492
ii. Medroxy progesterone acetate: (MPA)

| GnRH production

!
| FSHand |LH

l
} androgen and |estrogen production by ovary
Side effects = amenorrhea, decreased bone mineral density, depression, and fluid retention.
MPA is not commonly used for hirsutism
iii. Gonadotropin releasing hormone agonists -
“GnRH agonists effectively lower Gonadotropin levels over time, and in turn subsequently lower androgen levels.
Despite their effectiveness in treating hirsutism, administration of these agents is not a preferred long-term treatment
method due to associated bone loss, high cost and menopausal side effects.” - Williams Gynae 1/ed p 396
iv. Androgen receptor antagonists - like spironolactone, cyproterone acetate and flutamide. These antiandrogens are competitive
inhibitors of androgen binding to the androgen receptor.
“Although these agents are effective in the treatment of hirsutism, they carry a risk of several side effects. Metrorrhagia
may frequently develop. In addition, as antiandrogens, these drugs bear a theoretical risk of pseudo hermaphroditism
in male fetuses of women using such medication in early pregnancy. None of these antiandrogen agents are approved
by the FDA for treatment of hyperandrogenismn and thus are used off-label.” - Williams Gynae 1°'/ed p 396
“Spironolactone therapy is initiated if OCP use is not an option for treatment of hirsutism or if results from OCP therapy are
suboptimal” - John Hopkins manual of obs and gynae 4"/ed p 491-492
v. 5-a reductase inhibitor : Conversion of testosterone to dihydrotestosterone can be decreased by 5-a reductase
inhibitor, Finasteride. It is modestly effective in treating hirsutism and similar to other antiandrogens the risk of male
fetus teratogenicity is present.
So, friends after such a detailed discussion on the management of hirsutism. You can very well understand that the first
line therapy for management of hirsutism are combined oral contraceptive pills.
Also know:
Other methods of treating hirsutism:
e Eflornithine hydrochloride cream: It is an irreversible inhibitor of ornithine decarboxylase enzyme. This enzyme is
necessary for hair follicle cell division and function, and its inhibition results in slower hair growth.
It is mainly applied on face in the form of cream. Its main disadvantage is that it does not permanantly remove hair.
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15.

16.

17.
18.

¢ Mechanical methods:

Depilation methods, i.e. hair removal above the skin surface Epilation methods, i.e. methods which remove the entire hair
e.g. shaft and root.
— shaving In includes:
— depilation creams Mechanical methods — Thermal destruction using
— plucking electrolysis or laser
— waxing
— threading

Note: While prescribing OCPs in a case of hirsutism:

Do not prescribe OCPs containing norgestrel and norethindrone acetate as they have androgenic activity. OCPs containing llird
generation progestins like gestodene, Desogestrel, norgestimate and 4th generation containing drospirenone are the best, as
they have minimum androgenic activity.

Ans. is b, i.e. ethinyl estradiol + desogestrol Ref. Novak 14"/ed p 1083, 15"/ed p 1086 KDT Pharma 6"/ed p 307
As discussed earlier —OCPs decrease adrenal and ovarian androgen production and reduce hair growth in nearly two
thirds of hirsute patients. When an OCP is used to treat hirsutism, a balance must be maintained between the decrease in
free testosterone levels and the intrinsic androgenicity of the progestin.

Progesterones with:

High androgenic bioactivity Newer progestins with low androgenic bioactivity

* Norgestrel * Desogestrel
* Norethindrone * Gestodene
* Norethindrone acetate * Norgestimate

* Drospirenone

Thus, newer progestins with minimal androgenic activity are preferred for management of hirsutism in a patient of
PCOD/PCOS. (i.e. option b is correct).

Ans. is a, i.e. Polycystic ovary disease (PCOD)
Ref. CGDT 10"/ed p 937; Williams Gynae 1%/ed p 387; Leon Speroff 7"/ed p 501
Hirsutism is defined as excessive growth of androgen dependant sexual hair or male distribution of hair in a female.

“The most common cause of hirsutism is Polycystic Ovarian Syndrome.” ... CGDT 10"/ed p 937
“Polycystic ovarian syndrome accounts for 70 - 80% of cases of hirsutism, with idiopathic hirsutism being the second
most frequent cause.” - Williams Gynae 1%"/ed p 387
Ans. is a, i.e. Ovarian disease Ref. CGDT 10"/ed p 937; Williams Gynae 1/ed p 387

As explained earlier PCOD is the most common cause of hirsutism.
PCOD most common affects teenage girls (15-25 years). Therefore, In teenage girls most common cause of hirsutism is PCOD.

Ans. is a, i.e. Testosterone estimation

Ans. is ¢, i.e. Testosterone Ref. Dutta Gynae 4"/ed p 524; Leon Speroff 7*/ed p 502-511, 515; Williams Gynae 1/ed p 391

“Avariety of ovarian neoplasms, both benign and malignant may produce testosterone and lead to virilization. Specifically,
women with an abrupt onset, typically within several months, or sudden worsening of virilizing signs should prompt
concern for a hormone producing ovarian or adrenal tumor. Symptoms may include deepening of voice, frontal balding,
severe acne or hirsutism or both, increased muscle mass and clitoromegaly. Accordingly, serum testosterone levels may
be used to exclude these tumors. Free testosterone levels are more sensitive than total testosterone levels as an indicator
of hyperandrogenism. Although improving, current free testosterone assays lack a uniform laboratory standard. For this
reason, total testostrerone levels remain the best approach for excluding a tumor. Threshold values beyond 200 ng /dl of
total testosterone warrant evaluation for an ovarian leison.” ~Williams Gynae 1%%/ed p 391

So now I do not need to explain that testosterone estimation is the best investigation in case of rapid onset hirsutism and
amennorhea.
Lines of Leon Speroff further support the answer —

“A serum testosterone concentration greater than 150 mg/dl identifies almost all woman with a potential androgen producing tumor.
However, a tumor still should be suspected and excluded in a woman with rapidly progressive hirsutism or signs and symptoms of
virilization, even when the serum testosterone concentration is below the threshold value.” - Leon Speroff 8"/ed p 520

M/C cause of rapid onset hirsutism in young females = Testosterone producing tumor |

DHEA sulphate is produced exclusively by the adrenal gland. Therefore, serum DHEAS levels above 700 mcg/dl are
highly sensitive for the presence of an adrenal neoplasm.
Adrenal imaging with abdominal CT or MRI is indicated for any patient with DHEAS levels that exceed this value.
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Ans. is a, i.e. Oral contraceptive pills

This patient is having hirsutism with altered LH: BH ratio. Most probably it is a case of PCOS
1st line management of hirsutism on PCOS is OCP’s

Ans. is b, i.e. Ovarian carcinoma
Ref. Clinical Gynaecologic Endocrinology & Infertility by Leon Speroff 7"/ed p 484; Novak 1083 15"/ed p 1085

Chronic consequences of anovulation. PCOS

1 Risk of Infertility 1 risk of diabetes mellitus (Therefore  hirsutism 1 risk of 1 risk of 1 risk of

cardiovascular (Easily all women with PCOS should be endometrial depression and metabolic X

disease treatable)  screened with OGTT at the time of cancer and mood disorders syndrome
presentation and every 2 years after breast cancer

that and those with impaired GTT
require annual screening)

As far as ovarian cancer is concerned - Till date we were believing in the theory of incessant ovulation for development
of ovular cancer which says - more a female ovulates, more are the chances of ovarian cancer.

So in patients of PCOS because of anovulation, incidence of ovarian cancer is not increased but because in patients of
PCOS, clomiphene is used for ovulation induction therefore ovarian cancer can be seen.

Nowvaks 15/e, p525 supports this view and says
“The risk of ovarian cancer is increased two to three-fold in woman with PCOS.” - Novak 15"/ed p1085

Hence ideally answer to this question should be none but still if you have to opt out, one option it should be ovarian
carcinoma

Ans. is b, i.e. PCOD Ref. Leon Speroff 8%/ed pp 508, 518, 519, 520; Williams Gynae 1+'/ed p 383, 384
In the question patient is presenting with oligomenorrhea, abnormal facial hair growth and high serum free testosterone
level.

All these features can be seen in PCOD, Testosterone secreting tumors and adrenal hyperplasia. So lets consider each
option separately:

Option “a’- Idiopathic hirsutism: It is defined classically as hirsutism accompanied by normal ovulatory and menstrual
function in absence of hyperandrogenemia. Idiopathic hirsutism is ruled out because patient in the question has
oligomenorhea and high serum free testosterone levels.

Option ‘c’- Testosterone secreting tumor- It is rare condition, which is almost always accompanied by severe or rapidly
progressive hirsutism and symptoms or signs of virilisation (deepening of voice, temporal or male pattern baldness,
breast atrophy, increased muscle mass and clitoromegaly).

“The possibility of a tumor is excluded primarily by the clinical history and physical examination. Very few women
will require specific evaluation to exclude the diagnosis.” Leon Speroff 8"/ed p 520
Since other features of virilization are absent and hirsutism is not rapid in onset, so testosterone producing tumor is
excluded in this patient.

Another point which goes against - testosterone producing tumor is, ovaries are normal on ultrasound in this patient
whereas in case of testosterone producing tumors, solid ovarian mass lesion should be identified in most of the cases.
“Transvaginal ultrasonography will identify almost all solid ovarian mass lesions, although very small tumors located
in the hilar region can escape detection.” Leon Speroff 8"/ed p 520
Coming to Option ‘d’- Congenital Adrenal Hyperplasia- Congenital Adrenal Hyperplasia (CAH) is caused by adrenal
steroidogenic enzyme defects that result in excessive adrenal androgen production.

M/C cause is 21 hydroxylase enzyme deficiency other rare causes are Defect in 11b hydroxylase, 3b hydroxysteroid
dehydrogenase.

Females with classical CAH typically present at birth with ambigious genitalia and this would rarely be confused with
PCOS, but those with non-classical or late onset form of CAH present later, during childhood or early adolescence with
precocious puberty or as young adults with signs of hyperandrogenism, very much like those of PCOS.

“Whereas it is logical to recommend that non-classical CAH be excluded specifically in all women with
hyperandrogenism, we believe that specific testing can be safely reserved for those having an early onset of hirsutism
(pre or perimenarcheal, including girls with premature adrenarche), women with a family history of the disorder, and
those in high risk ethanic groups (Hispanic, medittaraneaen slavic, Ashkenazi jewish or yupic eskimo heritage. The
yield from routine screening is very low as the disorder is uncommon.” Leon Speroff 8"/ed p 319
Thus from above discussion- it is clear that classical congenital adrenal hyperplasia is ruled out completely; non classical
hyperplasia may be a possibility but since it is not common in general population but in hispanic, medittaranean, groups,
etc. it can be kept in +/- status.
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Option ‘b’- PCOD

A 20 year female presenting with oligomennorhea and hirsutism- chances of PCOD are high.
According to a the new criteria- Rotterdam criteria (2003) adopted for the diagnosis of PCOD.
Any 2 out of the three should be present for diagnosing PCOD

1. Oligoanovulation

2. Clinical and /or biochemical signs of hyperandrogenism

3. Polycystic ovaries on USG

However, because other etiologies like congenital adrenal hyperplasia, androgen secreting tumors and hyperprolactinemia
may also lead to oligoovulation or androgen excess, these must be excluded. Thus PCOD is at present a diagnosis of
exclusion.

In the question, patient is presenting with oligomenorrhea (anovulation) and increased free serum testosterone levels as
well as hirsutism (biochemical and clinical signs of hyperandrogenism), two criteria are being fulfilled and we have also
excluded adrogen secreting tumor and congenital adrenal hyperplasia, so PCOD can be diagnosed.

Some of you may argue that ovaries are normal in USG in this patient, whereas in PCOD- multiple cysts (>12 in number,
2-9 mm in diam) are seen in one or both ovaries and ovarian volume is > 10 ml.

Read what Leon speroff 8/e, p 514 has to say on this issue-.

“Again, the important point is that PCOS is a functional disorder in which polycystic ovaries result from chronic
anovulation. Although present in most women with chronic diagnosis hyper androgenic anovulation, polycystic
ovaries donot establish and are not required for diagnosis of PCOS.”

Leon Speroff 8"/ed p 515 and 522

So it is clear in PCOD- Polycystic ovaries are not required for diagnosis. Another point is that this female is average weight
whereas in PCOD- females are obese- so now let us read what leon speroff has to say on this issue:

“Observations indicate that obesity relates primarily to genetic and environmental factors and is a common but not
essential feature of PCOS. Obesity contributes modestly to the risk for developing PCOS and adds to the patho
physiology in already affected women by aggravating the degrees of insulin resistance and hyperinsulinemia.” Leon
Speroff 8"/ed p 508

Now this leaves us with no doubt that diagnosis of the patient in the question is PCOD.

Ans. is d, i.e. Osteoporosis Ref. Leon Speroff 7"/ed p 470-480, 8"/ed p 500-518; Novak 14"/ed p 1082, 15"/ed p 1085
Relationship between bone mineral density and Insulin resistance in PCOS Journal of Bone mineral metabolism vol 19, Number 4,
July 2001, p 257-262

This was definitely one of the most controversial questions in AIPG 2010. As explained earlier endometrial cancer
and insulin resisitance are seen in PCOD. Ovarian cancer and osteoporosis both options are incorrect but option ‘d”:
osteoporosis is a better option to mark.

The main theory for development of epithelial ovarian cancer (which accounts for 85-90% of all ovarian CA) is the “Theory
of incessant ovulation” which means “more the ovulation, more the risk”.

But in PCOS there is anovulation and hence per say it is protective for CA ovary.

But, PCOS patients are infertile and ovulation induction is required for treatment of infertility. Use of ovulation inducing
agents like gonadotrophins, clomiphene letrozole, etc. is one of the risk factors for development of ovarian cancer. This is
how PCOS can be associated CA ovary.

“The risk of ovarian cancer is increased two to three fold in woman with PCOS.” Novak 15"/ed p 1085

PCOS is protective for osteoporosis because estrogen deficiency and low BMI are risk factors for osteoporosis but incase
of PCOS there is:

¢ Estrogen excess

* Androgen excess

e Insulin resistance and hyperinsulinemia.

All of which are protective for bone mineral loss and osteoporosis.

Ans. is ¢, d, and e, i.e. Hirsutism; Increased risk of diabetes mellitus; and OCP is given for treatment

Ref. Shaw 15"/ed p 369; Novak 14"/ed p 1077-1083; 15"/ed p 1076-1085, William gynae 1%/ed p 383, 384, 385, 387, 395

PCOS has been discussed in detail, options ‘c’, i.e. Hirsutism, option ‘d” =" increased risk of diabetes mellitus and option
e, i.e. OCP is given for treatment are correct and do not require any explanation.

In PCOS, LH is raised and FSH is decreased
Option ‘@’, i.e. high FSH/LH ratio is incorrect

In case of PCOS - multiple > 12 cyst (2-9 mm in diameter) are seen in one or both the ovaries, i.e. option ‘b’ unilateral large
ovarian cyst is incorrect.
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24. Ans. is a, i.e. Spironolactone Ref. Shaw'’s textbook of gynecology 15"/ed p 371; Dutta Gynae 6"/ed p 470
There is no confusion with regards to the use of clomiphene citrate or Tamoxifen for infertility. The confusion is between
OCP’s and spironolactone. Spironolactone is not used for treating infertility. OCP’s used for sometime, can lead to
suppression of gonadotropins and then exogenous gonadotropins can be given.

25. Ans. is d, i.e. Elevation in the level of sex hormone binding globulin (SHBG) level Ref. Dutta Gynae 61"/ed p 460
In PCOS (stein leventhal syndrome) the levels of SHBG decrease.

26. Ans.is aand d, i.e. Hyperinsulinemia is observed in about 40% to 80% to of women with PCOS; Metformin has many
other health benefits Ref. Dutta Gynae 6"/ed p 461-2, 470

Insulin resistance and compensatory hyperinsulinaemia is observed in about 40% of women with normal weight and
80% obese women with PCOS. Hyperinsulinaemia results in decreased hepatic synthesis of SHBG and increased ovarian
androgen biosynthesis. Metformin reduces weight, BMI fasting insulin levels, blood pressure and LDL cholesterol.
Metformin does not cause hypoglycemia neither in normoglycaemic patients nor with diabetic individuals.

27. Ans. is ¢, i.e. If pregnancy occurs, there is increased incidence of multiple pregnancy  Ref. Leon Speroff 7"/ed p 460-470
Bromocriptine:
» Itis a dopamine agonist, used in the management of galactorrhea.
» Peak of Bromocriptine occurs 1-3 hours after oral administration but very little remains in circulation after 14 hours.
» Pregnancy following bromocriptine has got no teratogenic effects on off spring.
» There is no increased incidence of multiple pregnancy.
» Side effect of bromocriptine: Giddiness, dizziness and postural hypotension hypotension
Cabergoline: It is longer acting. A single dose of cabergoline can inhibit prolactin secretion for 7 days. Thus it has become
DOC in case of hyperprolactinemia.

A newer dopamine agonist licensed for treatment of hyperprolactinemia is Guinagolide (non ergot dopamine D, agonist).

28. Ans.isa,i.e.8 (Ref internet search)
Ferriman-Gallwey scoring is a scoring method for detecting hirsutism. In the original system —hair growth at 11 sites
was noted-

1. Upper lip 7. Lower abdomen
2. Chin 8. Upper arms

3. Chest 9. Forearms

4. Upper back 10. Thighs

5. Lower back 11. Legs

6. Upper abdomen

In the modified method —2 sites were deleted-forearms and legs. Thus in the modified scoring system-hair growth is
seen at 9 sites. In each of the nine locations-a score between 0-4 is given depending on growth of terminal hair
Maximum score= 36

In causasian women a score of 8 or higher is regarded as indicative of androgen excess.

29. Ans. is d, i.e. Sertoli-Leydig cell tumor (Ref: Read below)
In the question-female is having hair growth all over the body, i.e. hirsutism.
This could be (1) Idiopathic hirsutism
(2) Congenital adrenal hyperplasia of late onset
Since she has irregular menses also:
2 criteria of PCOD are also being fulfilled-so it can be a case of PCOS
This cannot be Sertoli cell Tm as there are no sign of virilization (e.g. clitoromegaly), there is only hirsutism.

30. Ans.isDb,i.e.25-29 (Ref: Leon Speroff 7/ed page 470-475, 780)
BMI (kg/m?2) Category
<19 Underweight
19.1-24.9 Normal
25-29.9 Overweight
30-34.9 Obese

> 35 Morbidly obese
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SRY gene is located on short
arm of 'Y'chromosome

'

IfY chromosome/SRY region is
present —gonads form testis. If
Y chromosome/SRY region is
absent — gonads form ovary.

~a
\‘Note: For ovarian
differentiation — presence

of one X chromosome is
required whereas presence
of both X chromosomes is
necessary for normal ovarian
function. Thus if only one X
chromosome is present it
results in streak gonads like in

~

Qumers syndrome. J

v

In females- external genita-
lia are formed due to absence
of dihydrotestosterone.

So if testosterone and dihy-
drotestosterone is present in
intrauterine life in females, it
results in male looking geni-
talia in females, i.e. ambigui-
ous genitalia and this is what
happens in case of congenital

erenal hyperplasia. J

M/C cause of ambiguous
genitalia in females
is congenital adrenal

hyperplasia. J

Congenital Malformations

ll Embryology Related to Development in Males and Females

The sexual differentiation depends on sex determining region (SRY region)
present on short arm of Y-chromosome.

If Y-chromosome is present — gonads which are initially bipotential develop
into testes (7 weeks)

If SRY region is absent, i.e. Y chromosome is absent — gonads develop into
ovaries (8 weeks)

In Males

| Y chromosome is present/SRY region is present |

'

| Bipotential gonads form Testis (7 weeks) |

I
! l
Sertoli cells Leydig cells

Produce Mullerian inhibiting factor | Testosterone (by 8 weeks) |
(also called as antimullerian factor) |
by 7 weeks l l
l Promotes growth of
I Regression of Mullerian ducts Wolffian duct — which forms C%ﬂ%ﬁs tSe;JEtil:g:]aesteo
l the male internal genital dihydrotestosterone
organs viz.
Remnant of mullerian duct inQ l 1
males is — ‘appendix of testis’
and Prostatitis utriculus Vas deferens, Promotes the
epididymis growth of external
seminal vesicles. genitalia in males

Under the influence of dihydrotestosterone —

> Genital tubercle forms glans penis

> Genital swellings forms scrotum

» Genital folds forms penile urethra

> Male genital development is complete by 14 weeks

In Females

| Y chromosome is absent |

|

| SRY region is absent |

|Gonads = Qvaries are formed (by 8-10 weeks)|

l

Sertoli cells are absent | | Leydig cells are absent | Testosterone is not converted
into dihydrotestosterone

Contd...
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Mullerian inhibiting

Testostorone is absent

factor is not formed

l

forms internal genitalia
in females viz

Mullerian duct grows and | | Wolffian duct regresses—
remnants of wolffian
duct in females

In absence of dihydro
testosterone external genitalia
of females are formed

~

» Upper 2/3rd part of vagina

« Fallopian tube In females:
« Uterus * Genital tubercle forms clitoris
« Cervix * Genital swellings forms Labia

Majora
 Genital folds forms Labia minora

» Remnants of wolffian duct (mesonephric duct) in females

Part of wolffian duct Remnant in females

Pronephros

Mesonephros:
e Cranial end
e Caudal end

WD proper

Descent of gonads

All' Remants are present in
lateral part of broad ligament,
except Paroophoron which is
present in medial part.

Hydatid of Morgagni or Kobelt tubercle

Epo-ophron or Organ of Rosenmuller
Para-oophron

Gartner’s duct

Both testis and ovary are formed in lumbar region of post-abdominal wall

Male l

l Female

During fetal life they gradually descend to
the scrotum with the help of gubernaculum

l

lliac fossa (3m)
Deep inguinal ring (7m)

Through inguinal canal (7m)

Scrotum (End of 8m)

® Gubernaculum forms as in male which
extends from the ovary to the labia
majora.

® It becomes attached to the developing
uterus at its junction with uterine tube.

® Part of gubernaculum that persists
between ovary and uterus becomes
ovarian ligament.

® Part between uterus and the labium
majus becomes round ligament of uterus.

® Ovaries descend from lumbar to the true
pelvis.

[ Development of External Genital Organs in Females

»

The external genital organs start developing almost simultaneously with the development

of the internal genital organs. The site of origin is from the urogenital sinus.

Clitoris is developed from the genital tubercle.

Labia minora are developed from the genital folds.
Labia majora are developed from the genital swellings.

The Bartholin’s glands are developed as outgrowths from the caudal part of the urogenital

sinus and correspond to the bulbourethral glands of male.

The vestibule develops from inferior portion of the pelvic part and whole of the phallic

part of the urogenital sinus.

Female genital development is complete by 11 weeks.
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fl Development of Internal Genital Organs

Mullerian Ducts Form
Both the fallopian tubes
Uterus

Cervix

Upper part of vagina

Ovaries are not formed by
Mullerian duct hence in Mul-
lerian agenesis — ovaries/ovu-
lation is normal

~a
» Ovaries are formed by
genital ridge
o~~~

Mullerian duct is also called
as Paramesonephric duct.
Wolffian duct is also called as
mesonephric duct

The major part of the female genital tract develops from the Mullerian ducts.

Development of Mullerian ducts/paramesonephric ducts in females

>

In the 5th-6th week of intrauterine life of the embryo mullerian ducts develop
as an invagination of intermediate cell mass. Two Mullerian ducts develop,
one on either side and grow caudally. They approach each other in the midline
after crossing the Wolffian duct and fuse. Fusion begins by 7-8 weeks and is
completed by 12 weeks.?

The cervix can be differentiated from corpus by 10th week.

Fusion proceeds in below upwards direction.

Initially when the two Mullerian ducts fuse, an intervening septum is present but
later by 5" month © of intrauterine life, it also disappears.

Development of Vagina

Vagina develops from two sources:

>

>

Mainly from the Mullerian duct (forms upper 3/5th part)

Partly from the urogenital sinus (forms lower 1/5th part) which together form a
solid vaginal plate.

o Canalization of the solid vaginal plate occurs at 20 weeks

o If this canalization fails to occur it leads to - transverse vaginal septum.

The mucous membrane of vagina is derived from endoderm of urogenital
sinus? and muscles from mesoderm of mullerian duct.

Development of Ovary

Ovaries are formed because of absence of y chromosome.

For proper development of ovaries-presence of two X chromosomes is required.
This is the reason why- in Turner’s syndrome (45X0) ovaries are not developed
properly-called as streak gonads.

WNT-4 is the ovary determining gene.

The ovary is developed from the genital ridge?. Genital ridge appears at 5 weeks
of POG.

The cortex and the covering epithelium are developed from the coelomic
epithelium and the medulla from the mesenchyme.

The germ cells are ectodermal in origin and migrate to the yolk sac (at 2 weeks)
and to the genital ridge (3 weeks).

The estimated number at birth is about 2 million.

The ovaries descend during seventh to ninth months, and at birth, they are
situated at the pelvic brim.

Note: The bipotential gonad develops into an ovary about two weeks later than the
testicular development.

ll Homologous Parts of Genital Tract

_ Male development Female development

Wolffian/mesonephric ducts Epididymis, vas deferens, = Remnant i.e. Gartner duct

and seminal vesicles

Mesonephric tubules Paradidymis Epoophoron, and Paroophoron
Mullerian/paramesonephric Regresses-Remnant is Uterus, cervix, tubes, and
ducts Appendix of testes upper vagina

Urogenital sinus Urinary bladder, urethra, Urinary bladder, urethra,

prostate, prostatic utricle, paraurethral glands, Bartholin’s
and bulbourethral glands glands, and lower vagina
Contd...
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Contd...
_ Male development Female development
Mullerian tubercle/genital Glans of penis Clitoris
tubercle
Genital swellings Scrotum Labia majora
Urogenital folds Penis and urethra Labia minora
l Gartner’s cyst Fig. 5.1: Second degree uterine

prolapse. Note the rugosities

| ALSO KNOW | ervegnalmucoss

Gartner’s cyst are cysts of the remnants of Wolffian duct
Main location = Anterolateral aspect of vagina, hence are often confused with
cystocele.

>

» Rugosities of the overlying vaginal mucosa are lost | - Rugosities present
» Vaginal mucosa over it becomes tense and shiny |~ Margins not well defined

eatures of Gartner’s cyst Cystocele

» Margins are well defined > Reducible
» Not reducible » Impulse on coughing present
» No impulse on coughing Fig. 5.2: Gartner’s cyst.
\ / Note the shiny appearance
of mucosa

In utero exposure to DES can

Anomalies caused by in utero exposure to Diethyistilbesterol (DES) lead to a wide range of con-
genital anomalies but is never
» Vagina - Vaginal adenosis (M/C anomaly caused by DES) associated with renal mal-

Clear cell cancer of vagina formations Yy,

» Cervix - Cervical hood, collars.
Increased risk of CIN and adenocarcinoma of cervix
» Uterus - M/ C finding hypoplastic uterus. Urinary bladder develops from
Most characteristic-"T” shaped uterus. upper vesicoureteral part of
» Fallopian tubes- Paratubal cysts urogenital sinus except trigone.
Note: Renal anomalies are not seen in female fetuses exposed to DES. /

ll Transverse Vaginal Septum

If there is a disorder in fusion of downgrowing Mullerian duct and upgrowing
derivative of urogenital sinus, results in transverse vaginal septum which causes
imperforate vagina (or vaginal agenesis).
> 46% septa are located in upper part.?
> 40% septa are located in middle part.?
» 14% septa are located in lower part.?

Transverse vaginal septum can present either in :

Neonatal Age-group

» The placental transfer of estrogen results in stimulating the glands of the | Transverse vaginal septum
endocervix which results in formation of mucocolpos, and can present as: mostly coresponds to the
. Abdominal tumour.2 level of external os (as most of
N ’ L. . them are located in the upper
o Cancompresstheureterresultinginhydroureter followed by hydronephrosis.? part).
o Can compress the rectum resulting in obstipation/intestinal obstruction.®
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Most common
In MD anomalies

M/C congenital anomaly:
Septate > bicornuate
M/C  problem

recurrent abortions

M/C anomaly causing abor-

tion: septate uterus

M/Canomaly associated with

infertility: septate uterus

associated
with them second trimester

Fig. 5.3: Hysterosalpingographic
cannula or Leech waterson canula.

At Puberty

»

»

Patientcan presentwith primary amenorrhea (actually called as cryptomenorrhea®
as uterus menstruates normally but blood does not come out due to outflow tract
obstruction).?

Secondary sexual characteristics are normal.?

Due to cryptomenorrhoea, blood gradually collects and distends first the vagina
(hematocolpos)?, then cervix, uterus (hematocervix and hematometra) and
finally the tube (hematosalpinx)?. All these present as pelvic/abdominal tumor.
The abdominal tumor can irritate the bladder followed by compression of internal
urinary meatus leading to complete retention of urine (This occurs 3-4 years after
the onset of hidden menstruation and therefore, patient is generally aged 15-18
years?).

Patient may complain of monthly cyclic pain (backache/lower abdomen pain).?

Management

>

r

In case of septa in lower and middle part of vagina- surgical removal of septa
vaginally followed by reanastomosis.
In case of upper septa, abdominal surgery is required.

l Mullerian Duct Anomalies

(nomaly  lpetect |

Uterus Didelphys

Bicornuate uterus

a. Uterus bicornis
unicollis

b. Uterus bicornis

bicollis 2 uterus.®
Septate / Subseptate  Here the uterus is outwardly normal but
uterus contains a complete or incomplete septum

Arcuate uterus

Unicornuate uterus

It is a condition where there is failure of
fusion along the whole length of mullerian
duct resulting in 2 vagina, 2 cervix, and 2
uterus?

In this condition only the lower part of the
ducts fuse leaving the cornua separate, so
always there is a single vagina

Here vagina and cervix are fused, i.e. single
vagina, single cervix but 2 uterus.?

Here vagina is fused but cervix and uterus
are not fused, i.e. single vagina, 2 cervix and

which reflects a failure in the breakdown of
the walls between the 2 ducts.?

Here the fundal bulge of uterus does not
develop after fusion of the ducts i.e. flat
topped uterus.@

It does not represent a defect in the fusion of
the ducts, rather here one of Mullerian ducts
is completely absent and so there is only 1
fallopian tube. Uterus, cervix, and vagina
though appear to be normal are only half of
the fully developed organ.?

< <=

Diagnosis

>

HSG: Hysterosalpingogram (HSG) is mainly preferred in uterine anomalies but
it cannot distinguish between a septate and bicornuate uterus. This is because in
order to distinguish between the two, uterine fundus should be visible.
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Bicornuate Septate

AN T

Complete Partial Complete Partial

In Bicornuate uterus the 2 halves of mullerian duct do not fuse and there is
defect in fusion of fundus as well.

In septate uterus a septum passes down from the uterine fundus. The fundus is
normal in appearance.

Note: Kindly see color plates for HSG appearances of various anomalies ‘

» I0C: MRI followed by 3 dimension USG
» Gold Standard — Laparoscopy

Management of Bicornuate or Septate Uterus

Presence of uterine malformation per se is not an indication of surgical correction.
Unification operation is indicated in otherwise unexplained cases of infertility or if
it has lead to = 3 abortions.?

Options Include

> For bicornuate uterus: (and if needed for Didelphys uterus)
o Unification surgery (done either hysteroscopically or by abdominal route-
Strassman metroplasty).
» For septate uterus:
o Earlier: Jones/Tompkins metroplasty was done.
o Nowadays: Hysteroscopic resection of septa is being done after inducing
endometrial atrophy by administering GnRH analogue for 2 months.
o Main complications: Uterus perforation and fluid overload.

l Mullerian Agenesis

KNOW IN DEPTH

Mullerian Agenesis is the complete failure in the development of the mullerian
ducts, resulting in absence of the fallopian tubes, uterus, and most of vagina® (as
2/3™ of vagina is formed by Mullerian duct).

Karyotype = 46 XX°

Phenotype = Female

Associated Abnormalities

» Renal anomalies (M/C Renal agenesis followed by horse-shoe shaped kidney)<
» Skeletal abnormalities? (most common - scoliosis).
» Cardiac anomalies.?

When mullerian agenesis is associated with Renal anomalies and skeletal
anomalies-it is called Mayer Rokitansky Kuster Hauser syndrome.

Clinical Features

» Patient present between 15-18 years of age with primary amenorrhoea®.

» Secondary sexual characteristics are normal? as ovaries are normal (because
ovaries do not develop from mullerian duct but from genital ridge, so ovulation
is also normal) i.e. breast, pubic hair and axillary hair all are normal.

Congenital Malformations I

O

WHO classification of
Mullerian anomalies

Class|  Mullerian
agenesis (MRKH
syndrome)

Class Il Unicornuate
uterus

Class Il Didelphys uterus

Class IV Bicornuate uterus

ClassV  Septate uterus

Class VI Arcuate uterus

Class VI DES related

abnormalities/T
shaped uterus

J

Best Reproductive out-
come: seen in arcuate
uterus > didelphic uterus
> bicornuate uterus.
Worst reproductive out-
come serium unicornuate
uterus

Uterine anomaly M/C ass-
ociated with renal anom-
alies unicornuate uterus
(40%)

Surgical correction not
needed is: Arcuate >
didelphys uterus

J
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Ideal time for doing vaginoplasty
is either just before or after
marriage. Main complication of
vaginoplasty — Restenosis and
dyspareunia

~

Frank dilatation should be
tried if atleast 1 cm length of
vagina is present

»

»

>

P/V = Vagina is felt like a blind pouch and uterus is absent?.

“Although in MRKH fallopian tube should be absent, typically a part of the distal tube is
present (distal 1/3rd present).” — William Gynae 1°/ed p 416
Findings are confirmed by USG-.

Management

r

>

Repair of vaginal agenesis is done either by frank dilatation or vaginoplasty.
Vaginoplasty should only be performed when the girl is just married or about to
be married?.

Surgical management: Vaginoplasty either by Mclndoe reed procedure? or
Williams vaginoplasty? or amnion vaginoplasty.

These females are capable of having their biological child because their ovares
are normal hence - oocyte can be, pickedup and with husband semen, IVF can be
done Zygotes are then transferred to surrogate mothers uterus.

Frank Dilatation

This non-surgical procedure consists of a woman applying gradual pressure with
progressively increasing dilators over the mullerian pit for 15 minutes twice a
day. An indentation is created by the end of 3 to 6 month. Some have satisfactory
intercourse, but in many, vaginal size is inadequate and they need a surgical
procedure eventually.

Differential Diagnosis

r

r

Cryptomenorrhea- Imperforate hymen
Testicular feminization syndrome.



Chapter 5 Congenital Malformations I

F1. Identify the condition shown in HSG:- F1 shows
a. Septate uterus b. Bicornuate uterus
c. Didelphys uterus d. Unicornuate uterus

Fig. F1 o
F2. Hysteroscopic view shown in figure F2: shows
a. Normal uterine cavity
b. Asherman syndrome
c. Septate uterus
d. Uterus perforation

-

v

Fig. F2

FIGURE BASED QUESTIONS

F3. Identify the condition shown in Figure F3
a. Ambiguous genitalia b. Bifid clitoric
c. Clitoromegaly
d. Normal genitalia of females

Fig. F3

F4. Identify the condition shown in HSG:-F4
a. Biconuate uterus b. Normal uterus
c. Arcuate uterus d. Septate uterus

Fig. F4

QUESTIONS

1. To diagnose uterus didelphys, procedure of choice is:
a. Laparoscopy b. IVP [AIIMS 92, Al 95]
c. HSG d. USG

2. The most important indication for surgical repair of a
bicornuate uterus is: [AIIMS Nov. 05]
a. Infertility b. Dysmenorrhoea
c. Menorrhagia d. Habitual abortion

3. Vaginal atresia is associated with: [AIIMS June 98]
a. Uterine atresia b. Exstrophy of bladder
c. Imperforate hymen  d. Ovarian atrophy

4. Ideal age for repair of vaginal agenesis is:  [AIIMS 92]
a. 6 months b. 3 years
c. Atpuberty d. Before marriage

5. Ovary develop from: [PGI June 02]

a. Mullerian duct
c. Genital tubercle
e. Sinovaginal bulbs

b. Genital ridge
d. Mesonephric duct

6. Diagnosis of septate uterus done by: [PGI Dec 04]
a. USG b. Uterine sound
c. Hysteroscopy d. Hysterosalpingography
e. Laparoscopy

7. MC congenital abnormality of uterus is:
a. Uterus didelphys b. Arcuate
c. Unicornuate d. Septate
e. Bicornuate

[PGI Dec 05]

8. Transverse vaginal septum corresponds to:

[PGI Dec 04; June 04]
a. External os b. Vesical neck
c. Bladder base d. Hymen

e. Above the external meatus

9. All of the following are features of mullerian agenesis
except: [PGI Dec 04]
a. 46 XX karyotype
b. Normal breast development
c. Absent vagina d. Ovarian agenesis
10. True about MRKH syndrome: [PGI May 2010]
a Absent uterus b. Absent ovary
c. Absent vagina d. XX phenotype
e. XY phenotype
11. Characteristic features of Rokitansky Kuster Hauser
syndrome are all of the following except: [AI 99; Delhi 05]
a. Absent uterus b. Absent vagina
c. Anovulation d. 46 - XX
12. Rokitansky Kuster Hauser syndrome is associated with:
[AI 01]
b. Absent fallopian tube
d. Bicornuate uterus

a. Ovarian agenesis

c. Vaginal atresia
13. In complete mullerian duct aplasia all of the following

are likely to be absent except: [AI 07]
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14.

15.

16.

17.

18.

a. Ovaries b. Fallopian tubes
c. Uterus d. Vagina
Mayer Rokitansky Kuster Hauser syndrome consists of:

[AIIMS May 09]
a. Ovaries, uterus fallopian tubes present
b. Uterus absent, fallopian tube ovaries present
c. All absent
d. Uterus present tubes and ovaries absent

Which of the following condition does not present with
both mullerian and wolffian duct structures?
a. Antimullerian hormone deficiency

b. FSH receptor mutation

c. Ovotesticular syndrome

d. Mixed gonadal dysgenesis

Vaginal epithelium is derived from: (AIIMS May, Nov 2013)

a. Endoderm of urogenital sinus

b. Mesoderm of urogenital sinus

c. Endoderm of genital ridge

d. Mesoderm of genital ridge

Complete failure of mullerian duct fusion will result in:
[AI 02; UP 04]

b. Arcuate uterus

d. Bicornuate uterus

[PGI Dec. 98]

[AI 2010]

a. Uterus didelphys
c. Subseptate uterus

Bicornuate uterus is due to:

a. Incomplete fusion of uterine cavity
b. Incomplete fusion of paramesonephric duct
c. Incomplete fusion of mesonephric duct

d. Incomplete formation of vagina

NEW PATTERN QUESTIONS

19.

Unicollis bicornis means:
a. Two uterine cavity with one cervix
b. Single vagina with double uterus

20.

21.

202,

23.

24.

258

26.

27.

c. Incomplete septum of uterus

d. Double uterus and double cervix
SRY gene is located on:

a. Short arm of Y chromosome

b. Long arm of Y chromosome

c. Short arm of X chromosome

d. Long arm of X chromosome

All of the following structures are homologous except:
a. Labia majora and scrotum

b. Labia minora and penile urethra

c. Epoophoron and caudal end of wolffian duct

d. Clitoris and glans penis

All are derivatives of paramesonephric duct except:
a. Appendix of testis b. Hydatid of morgagni
c. Uterus d. Gartner’s duct
Diethylstilbesterol causes the following defects except:
a. Renal anomalies b. Perifimbrial cysts

c. T shaped uterus d. Vaginal adenosis

Gartner’s cyst can be differentiated from cystocele by
all except:

a. Not reducible b. No impulse on coughing
c. Presence of rugosities of overlying vaginal mucosa
d. None of above

All of the following take part in male genital tract deve-
lopment except:

a. SRY b. SOX-9

c. FGF-9 d. WNT-4

M/ C uterine malformation associated with renal anom-
alies:

a. Bicornuate b. Unicornuate

c. Septate d. Didelphys

M/ C uterine malformation associated with infertility:
a. Bicornuate b. Unicornuate

c. Septate d. Didelphys
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ANSWERS TO FIGURE BASED QUESTIONS

F1. Ans.is b, i.e Bicornuate uterus: Ref. Ieffwates 8/e, p190
The HSG shown-shows 2 parts of uterus-with single cervix. This could be a case of bicornuate uterus or septate uterus
Although both are difficult to differenctiate on HSG-still there are a few ways by which they can be differentiated.

Bicornuate Septate
> 60° <60°
HSG
Distance between the Distance between the
2 horns is > 4 cm and angle > 60° 2 horns is <4 cm and angle < 60°

Now as seen in F1:- Angle between the 2 hours is more than 60°, hence it is an HSG of bicormate uterus.

F2. Ans.is ¢, i.e. Septate uterus
The image is a hysteroscopic view of uterine cavity. As seen, the uterine cavity is divided into 2 by a septa, hence it is a
hypteroscopic view of septate uterus.

F3. Ans.is b, i.e. Bifid clitoric Ref:- Ieffcoates 8/e, page 198
The genetal tubercle is formed from two mesodermal bands which grows round from the dorsal aspect of the foetus in the
34 week. These also provide for the musculature of the abdominal wall, musculature of the anterior wall of the bladder
and urethra and pubic symphysis. Failure of these bands to develop properly or to fuse result in a bifid clitoris, ectopic
vesicle, divarication of the foreparts of the labia maiora, absence of hair bearing skin of the pubes and a split pelvis.

F4. Ans.is ¢, i.e. Arcuate uterus Ref Ieffcoates 8/e page 186
Arcuate uterus is a flat topped uterus as seen in the HSG. Here the fundal bulge fails to develop after fusion of the ducts.
The fundal myometrium is extremely thin in this case.

ANSWERS

1. Ans.is d,ie. USG Ref. Williams Gynae 1%/ed p 417; Leon speroff 8"/ed p 147
IOC for uterine anomalies = MRI or 3D USG
Gold standard is = Laparoscopy
“Today, vaginal USG, especially three dimensional ultrasound, sonohysterography and MRI are highly accurate. HSG alone can
yield inaccurate result due to failure to perfuse both uterine horns on either side of a midline division and cannot reliably distinguish

between bicornuate and septate uterus” — Leon Speroff 8"/ed p 147

2. Ans. is d, i.e. Habitual abortion
Ref. Munrokers Operative Obstetrics 10"/ed p 192-193; Jeffcoate 7"/ed p 204; Williams Gynae 1*/ed p 418
Management: Bicornuate uterus requires surgical treatment only when it causes habitual abortions.?

“When a bicornuate or septate uterus has caused not less than 3 miscarriages and no pregnancy has resulted in a viable child, surgery

may be indicated.” — Jeffcoate 7"/ed p 204
“Surgical reconstruction of the bicornuate uterus has been advocated in women with multiple spontaneous abortions and in whom no
other causative factors are identified.” — William Gynae 1%/ed p 418

Surgery done is: Unification surgery (Strassman) where an incision is made over the uterus and the 2 horns are sutured
together to form a single cavity.
After such a surgery: if woman conceives she should be taken up for elective LSCS at 38 weeks of gestation.? These days

hysteroscopic metroplasty is being done.

3. Ans. is a, i.e. Uterine atresia Ref. Shaw 15"/ed p 95; Williams Gynae 1%/ed p 416
Vaginal atresia is associated with uterine atresia and syndrome is called as Mayer Rokitansky Kuster Hauser syndrome (for

details, see the preceding text).
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4. Ans. is d, i.e. Before marriage Ref. Shaw 15"/ed p 96
* Repair of vaginal agenesis (seen in testicular feminization syndrome and Mayer Rokitansky-Kuster Hauser
syndrome) is done by vaginoplasty.
* Vaginoplasty should only be performed when the girl is just married or about to be married.

Techniques:
» Construction of artificial vagina by Mc Indoe operation (procedure of choice).
e Williams vaginoplasty - creates a pouch out of labia majora dissection.
* Amnionvaginoplasty.
5. Ans. is b, i.e. Genital ridge Ref. Dutta Gynae 5"/ed p 38

Male and female derivatives of embryonic urogenital structures.

Part of female genital system Originates from

Ovary Genital ridge
Fallopian tubes
Uterus
) Mullerian/paramesonephric duct
Cervix
Upper part of vagina
Lower part of vagina Urogenital Sinus

6. Ans.is a, b, c and e, i.e. USG; Uterine sound; Hysteroscopy; and Laparoscopy
Ref. Jeffcoate 7"/ed p 203; Williams Gynae 1%/ed p 418
Friends here it is first important to understand that septate uterus is confused with bicornuate uterus.
In septate uterus, after lateral fusion of Mullerian ducts, their is failure of their medial segments to regress which creates a permanent
septum within the uterine cavity. The septum passes down from the uterine fundus. The fundus is normal in appearance.
In bicornuate uterus, the 2 halves of Mullerian duct do not fuse and there is defect in fusion of fundus as well.
So, both these conditions are different.

Septate uterus can be distinguished:

Clinically by:

* P/V examination - Septate vagina and 2 cervix may be felt.

* By passing a sound.

Investigations:

e HSG: HSG is mainly preferred in uterine anomalies but it cannot distinguish between a septate and bicornuate uterus.
This is because in order to distinguish between the 2, uterine fundus should be visible.

* Transvaginal USG: It is the best method to distinguish between a septate and bicornuate uterus. As it reveals the shape
of the fundal contour. — Williams Gynae 1°/ed p 418

¢ Hysteroscopy: It is both diagnostic and curative.

* MRI: Expensive technique but provides the most accurate diagnosis.

* Sonohysterography (involves transvaginal ultrasound during or after introduction of sterile saline).
It can also distinguish between a septate and bicornuate uterus by revealing both the double uterine cavity and the
shape of fundal contour.

Laparoscopy and laparotomy (per se) may fail to reveal sepetate uterus. — Jeffcoate 7"/ed p 203

This is quite obvious as outward appearance of a septate uterus is normal but-

“When presumptive diagnosis is a septate uterus, laparoscopy is indicated for a definitive diagnosis and before

hysteroscopic resection of the septumn is initiated.” — Williams Gynae 1%'/ed p 418

It is done to confirm that septate uterus is actually a septate and not a bicornuate uterus.

So, after reading the text from Williams Gynae. - I am including laparoscopy also in the correct options.

7. Ans. most probably d, i.e. Septate
Ref. CGDT 10"/ed, p 550; Clinical Gynecological endocrinology & Infertility by Leon Speroff 7*/ed p 132
Sorry for this one friends, 2 very reliable textbooks quote different incidences of different malformations.
According to CGDT 10*/ed p 550 Leon Speroff 7*/ed p 132
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10.

11.
12.
13.
14.
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Bicornuate uterus 37% Septate uterus 35%
Arcuate uterus 15% Bicornuate uterus 26%
Incomplete septum 13% Arcuate uterus 18%
Uterus didelphys 11% Unicornuate uterus 10%
Complete septum 9% Uterus didelphys 8%
Unicornuate uterus 4%
Ans. is a, i.e. External os Ref. Williams Gynae 1+/ed p 413

If there is a disorder in fusion of downgrowing Mullerian duct and upgrowing derivative of urogenital sinus, it results in
transverse vaginal septum which causes imperforate vagina (or vaginal agenesis).

In a series reported:

* 46% septa were located in upper part.?

* 40% septa were located in middle part.?

* 14% septa were located in lower part.?
The upper part corresponds to external os, therefore it is the option of choice. For further details on transverse vaginal
septum see the preceding text.
Ans. is d, i.e. Ovarian agenesis
Ans. is a, c and d, i.e. Absent uterus; Absent vagina and XX phenotype

Ref. Jeffcoate 7"/ed p 197-198; Shaw 15"/ed p 95-96; COGDT 10"/ed p 549; Williams Gynae 1*/ed p 416

Mullerian agenesis/MRKH syndrome

Genotype = 46XX

! |

Ovaries normal Fallopian tubes
(as they develop from genital ridge) Uterus absent
| Cervix
Upper vagina
' !
| Ovulation = normal | | Estrogen Normal | !
T ‘ Patient complains of 1° amenorrhea ‘
Secondary sexual | Investigation

characteristic Normal | I0C = USG |

! !
| Phenotype = normal female ‘ Management

Mc Indoe vaginoplasty
(done just below or after marriage

In question 12 answer is ¢, i.e. vaginal atresia, I know some of you might be thinking option ‘b, i.e. absent fallopian tubes
is also correct.

Now to understand why this option is not absolutely correct lets go back to the development of mullerian ducts.

Mullerian ducts grow downward, therefore there will be cases where there will be well formed abdominal ostia associated with
hypoplasia or absence of the remainder of the tubes, uterus and vagina or the tubes and uterus may be present and the vagina absent.
The converse is not true as the ducts grow downwards, so vaginal atresia has to be present always in MRKH syndrome.
The answer is further supported by the following lines from William Gynae.

“Typically, a portion of the distal fallopian tube are present”.

Ans is ¢, i.e. Anovulation
Ans is ¢, i.e. Vaginal atresia
Ans is a, i.e. Ovaries

Ans. is b, i.e. Uterus absent, fallopian tube and ovaries present Ref. Shaw 15"/ed p 95; Jeffcoate 7"/ed p 196
Friends here do not get confused - Ovaries are always normal in case of MRKH.
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15.

16.

17.
18.

19.

20.

21.

22.

23.

Theoretically uterus, vagina, and tubes are not found incase of MRKH, but some part of tubes (distal 1/3) is always seen
practically.

Ans. is b, i.e. FSH receptor mutation Ref. Leon speroff 7"/ed pp 344, 348, 8"/ed pp 342, 347, 365

Antimullerian hormone deficiency = persistent mullerian duct syndrome = uterine hernia syndrome

¢ Karyotype is 46 XY

e Since Y chromosome is present gonads are testis, i.e. they are males. In this syndrome, in males - sertoli cells fail to
secrete Mullerian inhibiting substance and Mullerian duct is present.

e Since Leyding cell are also present, they secrete testosterone normally, thus Wolffian duct is also present. So in anti-
Mullerian hormone deficiency both mullerian and wolffian ducts are present.

¢ Opvotestis: It is seen in true hermaphroditism. Both ovaries and testis are present. There is ambiguity of external
genitalia. The internal structures depend on the degree of differentiation of the gonads.

* Mixed Gonadal dysgenesis Karyotype = 45XO/46XY.

e In this situation, the gonadal pattern on one side is streak gonad ovary (corresponding to karyotype 45 XO) and a
normal testis on the other side (corresponding to karyotype 46 XY)

Mullerian duct and Wolffian duct development correlates with the character of ipsilateral gonad, i.e.

45 XO / 46 XY

Streak Testis
Gonads/ovary
3 J
Formation of ipsilateral Mullerian duct Formation of ipsilateral Wolffian duct

Thus, both Mullerian duct and wolffian ducts are present

In case of FSH receptor mutation in females, Mullerian ducts develop normally, the problem is in the binding of FSH to
its receptors. The patient presents with primary or early secondary amenorrhea, variable development of secondary sexual
characters and high levels of FSH and LH. Thus here only mullerian duct would be present as the karyotype of females is
normal i.e. 46(XX). So, answer to our question is FSH receptor mutation.

Ans. is a, i.e. Endoderm of urogenital sinus Ref. Dutta Gyane 6"/ed p 37

Vagina is developed mainly from the Miillerian ducts and partly from the urogenital sinus.

Upper three-fifth above the hymen develop from the fused uterovaginal canal of the Miillerian ducts.

e Mucous membrane is developed from the endoderm of the canalized (vaginal plate) sinova-ginal bulb (urogenital
sinus).

e The musculature is developed from the mesoderm of the fused caudal vertical part of the Mullerian ducts.

e The hymen is developed from the junction of the Mdllerian tubercle (mesodermal) and the urogenital sinus
(endodermal).

Lower one-fifth below the hymen is developed entirely from the endoderm of the urogenital sinus.

Vaginal introitus is developed from the ectoderm of the genital folds after rupture of the bilaminar urogenital membrane.

Ans is a, i.e. Uterus didelphys

Ans is b, i.e. Incomplete fusion of paramesonephric duct

Ans is a, i.e. Two uterine cavity with cervix Ref. Shaw 14"/ed p 85; Jeffcoate 7*"/ed p 199; Williams Gynae 1%'/ed p 417
See the text for explanation.
Ans. is a, i.e. Short arm of Y chromosome Ref. Textbook of Gynae, Shiela Balakrishnan 1¥%/ed p 78

SRY region, i.e. sex determining region or testicular determining factor is present on short arm of Y chromosome.
Ans. is ¢, i.e. Epoophoron and caudal end of wolffian duct
Epoophoron is cranial end of wolffian duct and not caudal.

Ans. is d, i.e. Gartner’s duct Ref. Dutta Gynae 5"/ed p 38
Gartner’s duct is a remnant of Wolffian duct (mesonephric duct) in females and not paramesonephric duct.
Ans. is a, i.e. Renal anomalies Ref. Jeffcoate 7"/ed p 202

Diethylstilbesterol exposure in utero leads to varied anomalies of female genital tract.
But remember simply:
“Unlike all other congenital uterine malformations, the DES uterus is not associated with an increase in renal anomalies.”

— Jeffcoate 7"/ed p 202
Even if you don’t remember all the anomalies caused by DES, just remember the above line and your MCQ will be solved.
For anomalies caused by DES-see the proceeding text.
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24. Ans. is ¢, i.e. Presence of rugosities of overlying vaginal mucos Ref: Dutta Gynae 6"/ed p 210

25. Ans.is d, i.e. WNT-4

26.

27.

Gartner’s cyst - are cysts of the remnants of Wolffian duct.
M/ Clocation = Anterolateral aspect of vagina and hence are often confused with cystocele.

Features of Gartner’s cyst are:

Upper three-fifth above the hymen develop from the fused uterovaginal canal of the Miillerian ducts.
¢ Rugosities of the overlying vaginal mucosa are lost.

e Vaginal mucosa over it becomes tense and shiny.

e Margins are well defined.

* Not reducible.

* No impulse on coughing.

Ref: Langman embryology 12/e, pg. 46-247
Genes for male development

SRY gene Master Gene for testis development

SOX 9 SRY & SOX 9 induce testis to form

FGF-9 (chemotactic factor) FGF-9 causes tubules from mesonepric duct to
penetrate gonadal ridge

SF1 (steroidgenens factor) It stimulates differentiation of sertole or leydig cells

WNT-4 is ovary determining gene. This gene upregulates DAXI-which inhibits the fraction of SOX 9 in females.
Ans. is b, i.e. Unicornuate Ref: Leon speroff 8/e, page 146
“Approximately 40% of patients with a unicornuate uterus will have a urinary tract anomaly (usually of kidney)

Leon speroff 8/e, page 146.
Ans. is ¢, i.e. Septate Ref-Jeffoates 8/e, page. 188
“The only form of malfusion deformity which may lower fertility significantly is a fully septate vagina.”

Jeffoates, 8/e, page 188.

“Septate anomaly is the anomaly most highly associated with reproductive failure and obstertcial complications
including first and second trimester miscarriage, preterm delivery, fetal malpresentation, IUGR and infertility.

Leon spercoff 8/e, page 1172
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Sexuality and Intersexuality

l Puberty

Normally there is a negative feedback on the hypothalamus in childhood. With the
onset of puberty, this negative feedback is removed and there is a significant increase
in the amplitude of pulsatile release of GnRH by the hypothalamus leading to puberty.
» Age of puberty in girls - 8 to 13.5 years.

Sequence of puberty in girls.

- G = accelerated growth or growth spurt (1st sign)

- T = breast budding/Thelarche (1st visible sign of puberty)
- P = Development of pubic hair—Pubarche

- H = Increase in height/peak growth velocity attained

- Menarche = Menstruation

GTPH in males.

» On an average, the entire time taken for puberty is 4.6 years.
» Menarche occurs 2.6 years after onset of puberty.
In males — Sequence of puberty

1st sign — Testicular growth
Penile growth
Pubarche

Peak height velocity

O

Estrogen is mainly
responsible for breast growth
and increase in height in
females.
Development of pubic hair
and axillary hair in girls
also requires androgen
\_secretion.

Delayed puberty is said to
occur when there is no breast
development by the age of

14 and no menarche by the
age of 16. -

> In girls development of breast and pubic hair occurs in 5 stages as described by
tanner, called as Tanner staging for breast and pubic hair development.
Note: There is no need to know complete Tanner staging, so just remember:

Tanner stages 1 and 2 — refer to initial stage of breast development/less developed breast or pubic hair.
Tanner stages 4 and 5 — refer to advanced stages of breast and pubic hair development or fully
developed breast and pubic hair.

ll Delayed Puberty

Delayed puberty is said to occur when there is no breast development by the age
of 14 and no menarche by the age of 16.

Causes of Delayed Puberty
1. Constitutional delay (M/c cause of delayed puberty in boys and overall M/c
cause of delayed puberty).

2. Hypogonadotropic hypogonadism: Defect is at the level of hypothalamus or
pituitary. FSH level low <10 m IU/ml.

| Causes of hypogonadotropic hypogonadism |
3 )

Miscellaneous
— Severe weight loss
— Genetic factors like
Prader-Willi syndrome/
Laurence Moon
Biedl syndrome

v
CNS abnormalities
— Neoplasms of pituitary
or hypothalamus
— Postradiotherapy.
— Infiltrative disorders like
histiocytosis, sarcoidosis

Isolated Gonadotropin
deficiency
— Kallmann syndrome
— Late onset congenital
adrenal hyperplasia
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DOC for treating hypogonadotropic hypogonadism = Oestrogen/(ethinyl #%
estradiol) in order to promote breast development and somatic growth.

Kallmann syndrome

3. Hypergonadotropic Hypogonadism Also k/a de Morsier

» Defect lies at the level of ovary. syndrome:

» There is sexual infantilism and FSH levels are elevated (as the negative feedback ’ Sislfna ;:?)(jrr?i]; hg’fggfoqg;
on FSH by estrogen decreases). Levels of FSH > 30 m IU/ml. '

blindness.
Causes: + May be associated with
> Turner syndrome (40 XO) midline defects like cleft
o Pure gonadal dysgenesis 46 XX, 46 XY lip and palate, cerebellar

ataxia and nerve deafness.
« Defectin Kallmann's
syndrome is at the level of

o Ovarian failure
* Infections like mumps or tuberculosis of ovary

* latrogenic (post-surgery/radiotherapy) hypothalamus - (arcuate
* Sweyer syndrome nucleus) which cannot
* Primary ovarian failure secrete GnRH
« Differentiating feature be-
M/c cause of primary amenorrhea and delayed puberty in females — Turner Syndrome tween Kallmann syndrome
and constitutional delay
Turner Syndrome is in constitutional delay,

height is short, whereas in
Kallmann syndrome, nor-
mal height is seen. -/

Genotype: Most common = 45 XO? (Loss of one X chromosome is due to Non-
dysjunction during meiosis?, the X chromosome retained is maternal in origin? in \_
most cases).

Mosaics = 45 XO/46 XX or 45 XO/46 XY

» Gonads: B/L Streak Gonads.? (since one single X chromosome is present, so
ovaries are not properly formed).

o~

Turner syndrome is the most
common chromosomal
disorder in humans.2

Turner syndrome — Genotype = 45 XO
Gonods — Streak ovaries

|
.. Estrogen levels are suboptimal
! l
Patient complains of Primary Secondary sexual characteristics Becressad heiaht
amenorrhea are absent or less developed 9

— Since Fallopian Tube/Uterus/Cervix and Vagina develop from mullerian duct, so all these internal genitalia are present but
their proper growth requires estrogen stimulation; therefore, they will remain infantile
— Similarly, external genitalia in females are formed due to absence of testosterone (estrogen has no role); so they will be normal.

Presentation

! l
Neonatal period At puberty Adult life
— Most of the fetuses * Primary amenorrhea They are prone to:
with Turner Syndrome abort » Secondary sexual » Autoimmune disorders like
— IUGR is seen characteristics are absent Hashimoto’s thyroiditis,
— After birth — babies have: » Short stature Addison’s disease
* Lymphedema » Widely spaced nipples * Hypertension
* Cystic hygroma » Webbed neck * Diabetes
» Shield-shaped chest * Cubital valgus * Thyroid problems
» Cardiac problems: * Short 4th metacarpal « Colon cancer
M/C coarctation of aorta  Micrognathia » Osteoporosis
* Renal prolems * Heart anomalies
M/C horse shoe-shaped kidney » Renal anomalies
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-~ Note: Intelligence is normal in patients of Turners syndrome

Managenent = Estrogen replacement therapy.

Due to the potential risk of endometrial cancer with estrogen therapy,
progesterone is given along with estrogen.

Syndromes associated

with delayed puberty-

« Prader-Willi syndrome -
An autosomal deletion

and imprinting disorder Also know:
associated with obesity. Male Turner Syndrome — Noonan syndrome:
Emotional instability and * Autosomal dominant disorder®
delayed puberty due to s Streak Gonads?@
hypothalamic dysfurjction. «  46XY Karyotype®

* Laurence-Moon-Biedl * Develop autoimmune thyroiditis@
syndrome: Hypothalamic .

Somatic defects resemble Turner Syndrome?
amenorrhea + mental

retardation + polydactyly
+ retinitis pigmentosa.

« Frohlich syndrome
- hypo gonadotropic
hypogonadism (delayed
puberty) + obesity +

Exceptions:
* Characteristic cardiac lesion is Pulmonary valve stenosis?
* Mental Retardation present (Absent in Turner)?

An Overview of Causes of Delayed Puberty

genital hypoplasia. FSH Level Differential Diagnosis
+ Swyer syndrome . N . .
(46 XY) - Also leads to High > 30 mlU/mL gonadal dzsgeness syndromes: Turner syndrome,
delayed puberty. It is wyer Syndrome
Caused by mutation or © Pl’lmal’y Oval’lan faI|UI'e
structural abnormality of o
Y chromosome. Patients Low < 10 mlU/mL ¢ Constitutional delay
k have normal to tall stature J  Intracranial neoplasms
* Isolated gonadotropin deficiencies
* Hormone deficiencies
* Kallmann’s syndrome
* Prader-Willi syndrome
* Laurence-Moon-Biedl syndrome
* Chronic disease and malnutrition
Normal * Anatomic deformities result in normal development

with primary amenorrhea
* Imperforate hymen
* Transverse vaginal septum
* Mullerian agenesis

l| Precocious Puberty

@ |

Precocious puberty - is |

Precocious puberty |

Qious.

onset of menstruation before
the age of 10 years or ap-
pearance of breast budding
before the age of 8 years in
females.

In males - if puberty occurs
before 9 years — it is preco-

W,

|

l

Central/True precocious puberty (M/C)

« It is due to excessive GnRH,
gonadotropins and sex hormones
because of premature activation of
hypothalamic-pituitary ovarian axis.

* Here breast development and pubic
hair development both are seen.

« Cyclical vaginal bleeding is also
seen.

* M/C cause is idiopathic

» DOC= GnRH analogues

Peripheral/Pseudo precocious puberty

« It is due to excessive sex steroid
secretion from either adrenal gland or
gonads and is independant of activation
of HPO axis. Pubertal changes occur
due to independant production of sex
steroids, eg., ovarian tumor producing
estrogen

* It can lead to breast development,
sexual hair development but not to
cyclical bleeding as menarche

requires not only production of
estrogen but also its withdrawal
» Management — treat the cause.
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Causes of Central Precocious Puberty

|Causes of Central Precocious Puberty|

[

Constitutional / Idiopathic Specific etiology
80% cases 20% cases
|
Congenital defect Tumors Acquired Iesio.n.s .
* Hydrocephalus® | |+ Astrocytoma® i o "
- Q « Inflammation-meningitis, encephalitis®
* Glioma Ri Q
. . * Rickets
* Neurofibroma . Hypothyroidist
* Ependyoma® + Von Reckling hausen disease?®
* Pineal Tm

* Arachnoid cyst
* Hamartoma

The pathophysiology of central precocious puberty is unclear but most leisons
are associated with increased intracranial pressure and are located in the region of
hypothalamus.

Causes of Peripheral Precocious Puberty
Here hypothalamic pituitary ovarian axis is intact

Isosexual Heterosexual

A. Ovarian causes e Congenital adrenal hyperplasia®
¢ Granulosa cell Tm@ ¢ Qvarian/adrenal testosterone?
* Theca cell Tm® secreting tumors®:

Androblastoma®
Hilus cell Tm@
Gynandroblastoma?®
Lipoid cell tumors®?
* Exogenous androgen?

B. Adrenal cause
* Feminizing adrenal neoplasia® (generally
adrenal causes lead to heterosexual puberty)
C. Ectopic Gonadotropin production
* Dysgerminoma?
. ChoriocarcinomaOJ Secrete HCG
* Hepatoblastoma®
D. Exogenous estrogen
* Inthe form of OCP’s
* Corticosteroid intake
E. McCune-Albright syndrome

l Ambiguous Genitalia

Ambiguous genitalia is due to androgen Ambiguous genitalia is due to exposure to an

insensitivity or decreased androgen increased androgen levels in intrauterine life.
levels.
E.g.* M/c cause: Testicular M/c cause: Congenital adrenal hyperplasia
feminisation syndrome * Cushing’s disease
* 5-alpha reductase deficiency * Maternal ovarian androgen secreting tumours
* Congenital lipoid adrenal * Aromatase deficiency
hyperplasia. * Maternal drug intake (Testosterone, Danazol)

True Hermaphroditism?

Individuals with this disorder have both ovarian and testicular tissue, most
commonly as composite ovotestes but occasionally with an ovary on one side and
testis on the other.

M/C cause of precocious
puberty in females is
constitutional/ldiopathic

Causes of Hetrosexual
virilizing puberty
i. e virilization/features of
masculinization seen at
puberty

« PCOS

« Adrenal /ovarian tumor

» Late onset congenital
adrenal hyperplasia

« Cushing syndrome - 5-au
reductase deficiency

~

McCune-Albright
Syndrome:

The McCune-Albright
syndrome is characterized by
the classic triad polyostotic
dysplasia of bone, irregular
café au lait spots on skin and

GnRH-independent sexual

Kprecocity )
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Congenital adrenal hyperplasia
is the M/c cause of ambigious
genitalia in females.

~

M/c enzyme deficiency
in CAH is 21 hydroxylase
deficiency.

o

Ambiguous genitalia with
no palpable gonad and XX
karyotype—CAH most likely
and parents can be told that
child is female.

Pseudohermaphroditism?

The genetic sex indicates one sex whereas the external genitalia has characteristics
of the other.

Female Pseudohermaphroditism

Genetic females (gonads ovaries) with masculinized external genitalia manifesting
as—clitoral hypertrophy? and some degrees of fusion of urogenital or labioscrotal
folds, e.g. as in congenital adrenal hyperplasia.

Male Pseudohermaphroditism

Genetic males (Gonads testis) with feminized external genitalia manifesting as
hypospadiasis, or incomplete fusion of the urogenital or labioscrotal folds, e.g. Testicular
feminizing syndrome.

Il Congenital Adrenal Hyperplasia (Very Important)

In a female most common cause of ambiguous sex is congenital adrenal hyperplasia.

» Infact cases of ambiguity of sex, detected at birth are due to adrenogenital
syndrome (congenital adrenal hyperplasia) unless proved otherwise.

» Itis an autosomal recessive? disorder (if any couple has had one affected child,
subsequent baby has 1 in 4 chance of having the same disability).

Pathology

| Inherited enzyme error in the biosynthesis of cortisol |

| { Cortisol production

|
{ Inhibition of ACTH and therefore
TACTH®
|
[ =+
Due to enzyme 1 Cortisol
deficiency { aldosterone
M/C =
21 hydroxylase |T levels of 17 OH progesterone|
others :

— 11 hydroxylase l by alternate pathway forms

geficiency 7T testosterone
-3p
hydrogenase

deficiency

A point worth nothing is that development of the internal genitalia (i.e mullerian duct and its
derivatives) is normal in females with classical CAH because the excess androgen is derived from
adrenals and the ovaries are normal so they produce neither antimullerian hormone nor significant
amount of androgen.

Physical Characteristics in Females

» Genotype = 46XX<.

> Gonads = ovaries®.

» Uterus and vagina are present, as mullerian duct develops normally, but remain
infantile therefore failure to menstruate®.

» Vulva and introitus are affected. There is clitoromegaly? and the genital folds
fuse to form penile urethra rather than labia minora.? Labia majora are fused
which appears like scrotum.
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Heterosexual precocious puberty?: Pubic hair and axillary hair appear and voice
deepens by the age of 2-4 years?. (since these characteristics are dependant on
androgen).

Associated metabolic abnormalities (d/t decreased aldosterone): Hyponatremia®,
hyperkalemia? and hypotension®.

Investigation

»

USG: shows presence of uterus, vagina, fallopian tubes and ovaries®. (Thus, all
patients are pontentially fertile)

Sex chromatin study: shows positive Barr body?. (Note: whenever a child
presents with ambigious genitalia always do karyotyping)

Serum 17 hydroxy progesterone is elevated (> 800ng/dl)? and serum
17-ketosteroid is elevated.

Level of serum 170HP < 200 ng/dl virtually rules out the diagnosis of CAH.
Serum electrolyte studies show salt wasting?.

Treatment

Treatment of CAH is aimed at providing sufficient amounts of the deficient
hormone, cortisol, to reduce excessive ACTH secretion and to prevent
consequences of excessive androgen production.

DOC is dexamethasone in mothers at risk for having an affected child.
Dexamethasone should be given to prevent fetal female genital virilisation as
dexamethasone is not metabolized by placenta and crosses effectively into fetal
circulation.

Level of serum 170HP < 200 ng/dl, virtually rules out the diagnosis of CAH.
For maximum benefit-treatment should begin at 4 to 5 weeks of gestation and not
later than 8 weeks

‘At 10 weeks do chorionic villi sampling or amniocentesis (later) ‘

If fetus is affected female If fetus is male/unaffected
Continue dexamethasone female discontinue
throughout pregnancy dexamethasone

In younger infants the initial dose of dexamethasone is about 25mg/day, and in
adults 100mg/ day

In newborn with CAH with defect in electrolyte regulation, it is usually necessary
to administer NaCl in amounts of 4-6 gm/day either orally or parenterally in
addition to cortisone.

Besides this: - Phallus should be removed surgically (by age of 5 years).
- Mec Indoe’s vaginoplasty should be done.

l| Testicular Feminization Syndrome

>

»

Most common form of male pseudohermaphroditism
Genotype 46XY? so gonads will be testis. The testis are intra abdominal?

Pathology

There is resistance to androgen.

p

Nonclassical or late onset
CAH-

There is no genital ambiguity
at birth and usual presentation
is androgen excess at puberty
- Differential diagnoses PCODJ

&
Note: Latest recommendations
are: Prenatal treatment poses
risks like postnatal failure
to thrive and psychomotor
developmental delay, hence
best approach is early prenatal
diagnosis by chorionic villi
sampling with rapid sex
determination (FISH for the
X andY chromosome) and
genotyping. Treatment should
be given to only those mothers

Qvith an affected female child‘J

Sexuality and Intersexuality
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P

Most common form of male
pseudohermaphroditism

is Testicular Feminisation
syndrome

A

Partial insensitivity to
androgens is called as
Reifenstein syndrome

P

v
Testicular Feminization
syndrome and Mullerian
agenesis are differential
diagnosis of each other.

In both these conditions — a
female (phenotypically)
presents with:

> Primary amenorrhoea
>Normal breast development
> Absent uterus.

The best test to differentiate
between them is —
Karyotyping/ presence or
absence of Barr body.

In Mullerian agenesis —
Karyotype = 46 XX

Barr body = Present

In testicular feminization

syndrome -
Karyotype = 46 XY
@arr body = Absent J
~~

In Testicular  feminizing
syndrome patients, uterus
is absent and hence no risk
of developing endometrial
cancer thus with oestrogen
no need to add progestin.

‘ Testosterone levels are normal in these males l

Peripheral aromatisation occurs and But there is testosterone resistance
androgens are converted to estrogen (So this syndrome is also called as
1 androgen insensivity syndrome)

Males are not resistant to l

estrogen so 2° sexual characteristics Hence male 2° sexual characteristics

of females formed do not develop
Breast development and height Pubic hair and axillary hair development in females
development is estrogen dependant also depends on androgens and these males are

l resistant to androgens so pubic hair and axillary

Breast are well formed in these Lo

males and height is increased (tall)

- Since mullerian inhibiting factor is ‘normal in these males mullerian duct regresses
so uterus, cervix and vagina are not present and obviously they will not menstruate.
These males who are being reared up like females, at puberty have proper breast
development and are brought with complain of primary amenorrhea.

Physical Characteristics

> The male baby who is reared like a girl grows tall and attractive with normal breast
development (Tanner stage 4)°
» No uterus (therefore Primary amenorrhea)? and a short vagina
» Scanty pubic and axillary hair?
» Smooth and hairless skin?
D/D = Mayer Rokitansky Arsky Kuster Hauser-Syndrome (Mullerian agenesis)
Lab investigation:To distinguish it from Mayer Rokitansky Kuster Hauser
syndrome do karyotyping.
> Testosterone levels can be low, normal or high
» LH]levelis high due to insensitivity of pituitary and hypothalamus to testosterone.?
» Gonadal biopsy can confirm the diagnosis.
Findings in Gonadal Biopsy:
o Seminiferous tubules are small and hyalinized.
o Spermatogenesis is absent.
o Leydig cells and sertoli cells are normal.

Management
Let them be Females

> The testis should be removed after puberty? (16-18 years) as they have a high
potential for malignant change, specially gonadoblastoma and dysgerminoma.?

> Bilateral laparoscopic gonadectomy is the preferred procedure for removal of
intra-abdominal testes.?

» Estrogen therapy is desirable to prevent osteoporosis.? since when testis are
removed the source of testosterone and in turn estroges is also gone.

» Vaginoplasty should be done just before or after marriage.?

I Klinefelter Syndrome (47XXY)

Pathophysiology

» The classic form of Klinefelter syndrome (47XXY) occurs following meiotic
nondisjunction of the sex chromosomes during gametogenesis (40% during
spermatogenisis, 60% during oogenesis)
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Clinical Features

» Klinefelter syndrome (KS) is the M/ C cause of primary testicular failure affecting

1 in 1000 males
‘ In males with klinefelter syndrome: |
|
‘Damage to both seminiferous tubules and leydig cells occurs‘
! ~
’ Testis small and firm (< 3.5 cms)/seminiferous tubules functionless ‘ : ) .
I T Klinefelter patients are
S - infertile but not impotent.
‘ Testosterone levels are decreased ‘7 | Cryptorchidsim and sterility ‘
! '
Negative feedback Males are under : ;
on virilised/external gggsszerm;a or
FSH and LH lost genitalia hypoplastic B
!
FSHT
‘ Stimulate leydig cells ‘
‘Androstenedione raised‘
l Peripherally converted to
‘ Estrogen® ‘
I
! !
‘ Gynaecomastia ‘ ‘ Length of arms and legs is increased ‘

In addition to these, men with KS exhibit a number of psychosocial
abnormalities like:

— Lack of insight — Poor judgement
— Difficulty with complex speech — Decreased attention span

In adult life, such males have increased risk of:

— Pulmonary diseases — Breast CA
— Mediastinal germ cell tumor — Varicose legs
— SLE — Diabetes mellitus

— antisocial mental disorder

Diagnosis

Testicular biopsy shows hyalinised seminifeous tubules and hyperplastic leydig
cells.
Pituitary hormones (FSH, LH) are increased and testosterone levels are reduced

Management

Give testosterone
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1.

The sequence of development of puberty in girls is:

a. Thelarche, Pubarche, Menarche (AI00)
b. Pubarche, Thelarche, Menarche
c. Pubarche, Menarche, Thelarche
d. Menarche, Thelarche, Pubarche
The first sign of puberty in girls is: (AI 08)

a. Breast budding
c. Menarche
d. Pubic and axillary hair growth

b. Peak height velocity

Which of the following pubertal events in girls is not
estrogen dependant?

a. Menstruation

b. Vaginal cornification

c. Height spurt

d. Hair growth

Which of the following Is responsible for pubertal
growth in females? (AIIMS May 2014)
a. Decreased level of adrenal androgens at puberty

b. High level of estrogen at puberty

c. Pulsatile release of GnRH during sleep

d. Increased sensitivity of HPO axis to estrogen

One of the following forms the basis for sex chromatin
testing: (AIIMS May 2014)
a. Barr body

b. Testosterone receptors

c. Hormone levels

d. Phenotypic features

A 9-year-old girl presents with menarche. History re-
veals thelarche at the age of 7 years and adrenarche at
the age of 8 years- the M/C cause of this condition in
girls is:

a. Idiopathic

b. Gonadal tumor

c. Mc cure albright syndrome

d. Hypothyroidism

Medication used in treatment of idiopathic central pre-
colcious puberty is:

a. Exogenous gonadotrophins

b. Ethinyl estradiol c. GnRH analogues

d. Ethinyl estradiol

Gynaecomastia is seen in: (PGI June 07, Dec. 02)
a. Secondary syphilis

b. Lepromatous leprosy

c. HIV

d. Klinefelter’s syndrome

Gynaecomastia is seen in all of the following conditions
except: (Al 2012)
a. Prolactinoma

b. TSH secreting adenoma

c. HCG secreting tumor

d. estrogen secreting tumor

10.

11.

12.

13.

14.

15.

16.

17.

18.

During sexual differentiation in males:  (Karnataka 05)

a. Leydig cells produce Mullerian Inhibiting Substance

b. Primitive Gonads differentiate into testis due to the
presence of SRY gene

c. Androgen binding protein is responsible for the
development of male external Genitalia

d. Wolffian duct regresses

Most common cause of ambigious genitalia in a female
child is: (AI2011)
a. Placenta steroid sulfatase deficiency

b. Fetal aromatase deficiency

c. Wnt4 mutation

d. Congenital adrenal hyperplasia

Most common cause of female pseudoherma-phrodit-
ism is: (AI02)
a. Virlizing ovarian tumor

b. Ovarian dysgenesis

c. Exogenous androgen

d. Congenital adrenal hyperplasia

Female pseudohermaphroditism true is:  (PGI Dec 04)
a. 46XX chromosomal pattern

b. Absent ovary

c. Absent uterus

d. Presence of testis

e. Clitoromegaly

The treatment for a case of virilizing adrenal hyperplasia
is: (AI 06)
a. Estrogens

b. Antiandrogens

c. ACTh

d. Cortisone

Best prenatal treatment for CAH is:  (AIIMS Nov 2011)
b. Betamethasone

d. Hydrocortisone

a. Dexamethasone
c. Prednisolone

A newborn with 46XX has external genitalia of male. All
the following are the possible causes except:

a. Placental aromatase deficiency

b. Maternal androgen adrenal tumor
c. Anti mullerian hormone deficiency
d. Wnt 4 mutation

C/F of Turner’s syndrome:

a. Secondary amenorrhea

b. Edema of hands and feet

c. XO genotype

d. Mental retardation common

e. Streak ovaries

(PGI Dec 06, 09)

All are features of Turner’s syndrome except:

a. Karyotype is 46 XO (PGI May 2013)
Normal breast

Underdeveloped uterus

Normal secondary sexual characters

Primary amenorrhoea

Pan o



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

A girl presents with primary amenorrhea, short stature,

widely spaced nipple. Karyotype of the girl would be:
(AIIMS May 2013)

b. 46 XXY

d. 46 xx

A 16-year-old girl with it 58 inches present with prima-
ry amenorrhea and rising FSH. The histological finding
most consistent with her conditions is: (AIIMS Nov 2013)
a. Low oocyte in ovary

b. Corpus luteum hemorrhage

c. Marfan syndrome

d. Pituitary appolexy

a. 45XO
c. 46 xy

A 17-year-old girl with amenorrhea, atrophied breast,
hypoplastic uterus: (AIIMS Nov 09)
a. Turner’s syndrome b. Gonadal dysgenesis

c. Androgen insensitivity syndrome

d. Klinefelter’s syndrome

A 15-year-old female presents with primary amenor-
rhea. Her breasts are Tanner 4 but she has no axillary or
pubic hair. The most likely diagnosis is: (A1 06)
a. Turner’s syndrome

b. Mullerian agenesis

c. Testicular feminization syndrome

d. Premature ovarian failure

Androgen insensitivity syndrome true is:
(AIIMS May 08)
a. Phenotype may be completely female
b. Predominantly ovarian component in gonads
c. Always in female
d. Testes formed abnormlly and receptors are normal

Which of the following statement is/are true regarding

androgen insensitivity syndrome? (PGI Nov 2012)

a. Absent vagina b. Karyotype is XX

c. Karyotype is XY

d. Pubic hair is normlly present

e. Breast development is normal

Regarding androgen insensitivity syndrome, which

statement is/are true: (PGI May 2013)

a. Genotypeis46 XX  b. Scanty pubic hair

c. Well developed female external genitalia

d. Uterus absent

e. Breast development is adequate

All are seen in testicular feminization syndrome except:
(PGI June 99)

b. Primary amenorrhea

d. Vagina may be present

a. 46XY
c. Short stature

A girl presents with; primary amenorrhea; grade V
thelarche, grade II pubarche; no axillary hair; likely di-
agnosis is: (AI01)
a. Testicular feminisation syndrome

b. Mullerian agenesis

c. Turners syndrome

d. Gonadal dysgenesis

All of the following statements about Androgen Insensi-
tivity Syndrome are true except: (AI08)
a. Patients have an XY genotype

b. Pubic hair are abundant

c. Short vagina may be present

29.

30.

31.

32.

33.

34.

35.

36.

37.
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d. Ovaries are absent

16-year-old female presents with primary amenorrhoea
with B/L inguinal hernia. She has normal sexual devel-
opment with no pubic hair. USG shows no uterus and
ovaries and a blind vagina. Diagnosis is: (AIIMS May 07)
a. Turner’s syndrome

b. Mullerian agenesis

c. STAR syndrome

d. Androgen insensitivity syndrome

Among the following which is a feature of testicular
feminization syndrome: (PGI June 99)
a. XX pattern

b. Commonly reared as male

c. Well formed female internal genitalia

d. High testosterone levels

In Testicular Feminization syndrome Gonadectomy is
indicated: (UPSC 04)
a. Assoon as it is diagnosed.

b. At puberty

c. Only when malignancy develops in it

d. When hirsutism is evident

Pure gonadal dysgenesis will be diagnosed in the pres-
ence of: (AI03)
a. Bilateral streak gonads

b. Bilateral dysgenetic gonads

c. One side steak and other dysgenetic gonads

d. One side streak and other normal looking gonad

A 16-year-old female presents with Primary Amenor-
rhea. Examination shows a Short Blind Vagina, with ab-
sent Uterus. The Next Investigation of choice is: (AI 00)
a. Karyotyping b. IVP

c. Gonadotrophin levels d. Serum Prolactin

True about klinefelter syndrome: (PGI May 2010)
a. XXY b. XO
c. Male hypogonadism d. Female hypogonadism

e. FSH

A patient of 47 XXY karyotype presents with features of
hypogonadism; likely diagnosis is: (AI01)
a. Turners syndrome

b. Klinefelters syndrome

c. Edwards syndrome

d. Down syndrome

A girl has primary amenorrhea with normal ovaries, ab-
sent internal genitalia but normal external genitalia. Most
probable diagnosis?: (AI'10)
a. Mayer-Rokitansky-Kuster-Hauser syndrome

b. Turner’s syndrome

c. Noonan's

d. Androgen insensitivity syndrome

A 19-year-old patient came with C/o primary amenor-
rhea. she had well developed breasts and pubic hair.
However there was absence of vagina and uterus. Likely
diagnosis is: (AIIMS May 2013)
a. Turners syndrome

b. Mullerian agenesis

c. Kinefelter’s syndrome-XXY

d. Gonadal agenesis
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38.

39.

40.

Young male presents with delayed puberty with de-
creased FSH, LH, and testosterone. Which of the follow-
ing is NOT possible? (AI2012)
a. Kallmann syndrome  b. Klinefelter's sydnrome

c. Constitutional delay ~ d. Dax-1 gene mutation

In which of the following conditions do the ovaries func-
tions normally? (AIIMS Nov 2011)
a. Turner’s syndrome

b. Rokitansky-Kuster-Hauser syndrome

c. Androgen insensitivity syndrome

d. Swyer’s syndrome

A girl with normal stature and minimal or absent puber-
tal development is seen in: (AIIMS Nov 2014)
a. Kallmann syndrome

b. Turner syndrome

c. Testicular feminization syndrome

d. Pure gonadal dysgenesis

NEW PATTERN QUESTIONS

41.

Normal size but non functioning uterus is usually
associated with:

a. Stenosis of the external os

b. Uterine synechiae

c. Partial agenesis of the vagina

d. Complete absence of vagina

42,

43.

44.

45.

46.

Exposure of a female fetus to androgen in early embry-
ogenesis may arrest differenitation of:

a. Mullerian ducts b. Ovary

c. Urogenital sinus d. Mesonephric ducts

Destruction of ovaries prior to 7th week following ferti-
lization results in:

a. Pseudohermaphroditism

b. Uterine agenesis

c. Masculinisation

d. None of the above

In testicular feminisation syndrome:

a. Buccal smear is chromatin positive

b. Normal breast size is observed

¢. Menstruation is scanty and infrequent
d. Familial incidence is recognised
Precocious puberty may be seen in all of the following
conditions except:

a. Granulosa - cell tumour

b. Head - injury

c. Corticosteroid intake

d. Hyperthyroidism

Precocious puberty associated with bony dysplasia and
café au lait spots in skin is seen in:

a. Frohlichs syndrome b. Alports syndrome

c. McCune-Albright syndrome

d. Laurence-Moon-Biedl syndrome
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1. Ans. is a, i.e. Thelarche, Pubarche, Menarche
2. Ans.is a, i.e. Breast budding
3. Ans.is d, i.e. Hair growth

Ref. Williams Gynae 1%/ed p 315, Novak 14"/ed p 992, 15*/ed p 993

In girls the sequence of development of puberty is (Mnemonic: GTPH in males).®
G = Growth spurt

T = Breast development (Thelarche)?

P = Pubic hair development (Pubarche)®

H = Height increases; peak growth velocity? attained

in males = Menstruation starts (Menarche)?

(Axillary hair develop after menstruation starts)?

» The main hormone responsible for secondary sexual characteristics in females is estrogen
» Estrogen leads to
* Breast development
* Growth spurt, i.e. height attained
* Production of cervical mucus
* Cornification of vaginal cells
* Menstruation (menstruation occurs due to withdrawal of progesterone in an oestrogen primed uterus)
» Estrogen leads to
> As far as hair growth is concerned - in females also the hormone responsible is Androgens(produced by
adrenals and ovary)
. Ans. ¢, Pulsatile release of GnRH during sleep
Ref. Nelson 19/e p1886; M.Fritz and L. Speroff’s ‘Clinical Gynecologic Endocrinology and Infertility” 8/e pe p407
Pulsatile release of GnRH during sleep is responsible for pubertal growth in females.
“After a decade of quiescence, pulsatile secretion of GnRH increases and the hypothalamic-pituitary gonadal axis is
reactivated (gonadarche), probably in response to metabolic signals from the periphery. FSH and LH levels rise moderately
before age 10, followed by a gradual increase in estradiol concentrations, which stimulate breast development (thelarche).
The increase in pulsatile gonadotrophin secretion occurs first at night, during sleep, but gradually extends throughout the
day.”- M. Fritz and L. Speroff’s ‘Clinical Gynecologic Endocrinology and Infertility’ 8/e pe p407
. Ans. a. Barr body
Ref. Gamong 24/e p392-393
Barr body forms the basis for sex chromatin testing.

Barr Body

When two X chromosomes are present in a cell (as in a normal female) one of them becomes inactivated and condensed

on the nuclear membrane and is called the ‘Barr body’. This process is termed as X chromosome lionization (inactivation)

Presence or absence of Barr bodies helps in ascertaining the sex of an individuals

« Absence of Barr body indicates that the patient has only one X chromosome (eg. Normal male XY or Turner’s syndrome
(X0)

» Nuclei of cells in females (XX) contain a darkly staining Barr body that is not present in the nuclei of cells in males.

» Barr bodies are most easily seen in a smear of squamous epithelial cells obtained by scraping the buccal mucosaQ

« Barr bodies react differently to histological stains and are best seen as dark staining bodies with in the nucleus of non
dividing interphase cells.

6. Ans. is a, i.e. Idiopathic

7. Ans.is ¢, i.e. GnRH analogues

Ref. Novaks 15"/ed pp 1017, 1020; Textbook of Gynae shielabalakrishnan 1%/ed p 67-8
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Precocious puberty

! |
Central/True precocious puberty (M/C) Peripheral/Pseudoprecocious puberty
* It is due to excessive GnRH, gonadotropins and * It is due to excessive sex steroid secretion from either gland
sex hormones because of premature activation of or gonad and is independant of activation of HPO axis.
hypothalmic-pituitary ovarian axis. Pubertal changes occur due to independant production of sex
* Here breast development and pubic hair development steroids e.g ovarian tumor producing estrogen
both are seen. Cyclical vaginal bleeding is also seen. * It can lead to breast development, sexual hair development
» M/C cause is idiopathic but not to cyclical bleeding as menarche requires not only
» DOC= GnRH analogues production of estrogen but also its withdrawal management
treat the cause.

In question no. 4 female has developed both breast and axillary hair and she has cyclical vaginal bleeding, these findings
favour central precocious puberty which is most commonly idiopathic.

DOC for managing central precocious puberty is GnRH analogue -(Leuprolide)

Principle — Continous administration of GnRH agonist, downregulates and desensitizes GnRH receptor of pituitary,
decreasing gonadotropin release leading to decreased estrogen production.

Note: In these females GnRH should be withdrawn at the age of normal puberty

8. Ans.is b, cand d, i.e. Lepromatous leprosy; HIV; Klinefelter's syndrome

9. Ansis a, i.e. Prolactinoma Ref. Harrisons 18"/ed p 2889, Schwartz 7"/ed p 541

Ref. Schwartz 7"/ed p 541; Behl 9"/ed p 223
Gynaecomastia implies presence of female type mammary glands in male.

It can be:
Physiological %Pathological?
Neonatal period?® Adolescence? Senescence® D/t Estrogen?® D/t decreased Drugs® Systemic®

excess androgens® intake diseases
* Occurs b/w * Occurs b/w

12 and 15 yearsQ 50 and 70 years®
* UnilateralQ * Bilateral®

Causes of Gynaecomastia:
I. Estrogen excess states:
A. Gonadal origin:
1. True hermaphroditism
2. Gonadal stromal (Nongerminal) neoplasm of testis:
- Leydig cell (interstitial)? - Sertoli cell?
- Granulosa-theca?
3. Germ cell tumours:
- Choriocarcinoma® - Seminoma, teratoma®
- Embryonal carcinoma®
B. Nontesticular tumours:
1. Skin-nevus
2. Adrenal cortical Neoplasms®
3. Lung carcinoma®
4. Hepatocellular carcinoma®
C. Endocrine disorders:
1. Hypothyroidism®
2. Hyperthyroidism®

D. Disease of the liver - Non alcoholic and alcoholic cirrhosis

E. Nutrition alteration states: Starvation (As pituitary adrenal axis is suppressed)
II. Androgen deficiency states:
A. Senescent causes with aging



B. Hypoandrogen state (hypogonadism)
1. Primary testicular failure
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a. Klienfelter syndrome (XXY)<
b. Reifenstein syndrome, (XY)?
c. Rosewater, Gwinup, hamwi familial gynecomastia (XY)
d. Kallman syndrome®
e. Kennedy disease with associated gynaecomastia®
f. Eunuchoidal males (Congenital anorchia)?
g. Hereditary defects of androgen biosynthesis
h. ACTH deficiency
2. Secondary testicular failure:
a. Trauma® b. Orchitis: due to mumps and leprosy?
c. Crytorchidism® d. Irradiation®
e. Hydrocele? f. Varicocele?

g. Spermatocele
C. Renal failure
III. Drug related conditions that initiate gynaecomastia

1. Estrogen? 2. Digitalis?

3. Spironolactone? 4. Methyldopa®

5. Captopril? 6. Calcium Channel blocker?
7. Cimetidine (high doses)? 8. Ketoconazole?

9. Tricyclic Antidepressant® 10. Diazepam®

IV. Systemic disease “with’ idiopathic mechanisms
A. Non neoplastic disease of the lung
B. Trauma (chest wall)
C. CNS - related causes from anxiety and stress
D. AIDS (Acquired Immuno Deficiency Syndrome)

10. Ans. is b, i.e. Primitive Gonads differentiate into testis due to the presence of SRY gene
Ref. Dutta Gynae 5"/ed p 420, 6"/ed p 439; Williams Gynae 1°/ed p 403-404; Harrison 17"/ed 2339-2340

As discussed earlier —

In males

5th week undifferentiated

- SRV gene on bipotential gonad
Y chromosome !
(short arm) Gonads (6 - 7 weaks)
*+50x9
* Autosomal gene Testis

'
Sertoli cells Leydig cells

!

‘ Antimullerian hormone ‘
! 50 redulctase

Inhibit mullerian !
duct development Promotes wolffian
(7 - 10 weeks) duct development
(8 - 12 weeks)

Dihydrotestosterone
(9 - 16 weeks)

|
|

‘ Labioscrotal folds fuse and form ‘ ‘ Converts genital tubercle ‘

! I

Edges of urogenital
sinus fuse and form

Penile urethra
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11.

12.

13.

14.
15.

16.

In males —masculanization of external genitals begin at 9-10 weeks and is completed by 12-14 weeks of gestation.
Thereafter the only change is in the growth and length of penis.

Since in males, mainly masculanization is due to testosterone/dihydrotestosterone, therefore if it is deficient it will
lead to undermasculanization of external genitalia, i.e. males will have small phallus, hypospadias or scrotal defect, i.e.
ambiguous genitalia.

Ans. is d, i.e. Congenital adrenal hyperplasia

Ref Leon speroff 8"/ed p 349; Dutta Gyne 6"/ed p 440
“CAH due to 21 hydroxylase deficiency is the most frequent cause of sexual ambiguity and the M/C endocrine cause of

neonatal death.” Leon speroff 8"/ed p 349
Ambiguity of sex at birth—"Cases of ambiguity of sex detected at birth are due to adrenogenital syndrome unless proved
otherwise". Ref. Dutta Gynae 6"/ed p 404

Ans. is d, i.e. Congenital adrenal hyperplasia
Ref. Dutta Gynae 4"/ed p 404; Williams Gynae 1¢'/ed p 409; Novak 14"/ed p 102
Most common cause of female Pseudohermaphroditism is Congenital adrenal hyperplasia

Ans. is a, and e, i.e. 46XX chromosomal pattern; and Clitoromegaly
Ref. Dutta Gynae 6"/ed p 440; William Gynae 1%/ed p 409; Shaw 15"/ed p 113

In a female most common cause of ambiguous sex is congenital adrenal hyperplasia.

As discussed in preceeding text incase of congenital adrenal hyperplasia:

Genotype: 46XX

Gonads: Ovary

Internal genital organs: Normal (i.e. uterus, vagina)

External genital organs: There is clitoromegaly and genital folds fused to form penile urethra rather than labia minora.

Labia majora are fused which appears like scrotum
Ans. is d, i.e. Cortisone

Ans. is a, i. e. Dexamethasone

Ref. Shaw 15"/ed p 114; CGDT 10"/ed p 120; Leon speroff 8"/ed p 355
Treatment of CAH is aimed at providing sufficient amounts of the deficient hormone, cortisol, to reduce excessive ACTH
secretion and to prevent consequences of excessive androgen production.
Thus in patients of CAH: Hydrocortisone 10-20 mg/m? body surface area is given per day.
Once the neonate is stable reconstruction surgery-clitoroplasty (by 5 years) and vaginoplasty are done
Prenatal Cases:
DOC is dexamethasone in mothers at risk for having an affected child. Dexamethasone should be given to prevent fetal
female genital virilisation as dexamethasone is not metabolized by placenta and crosses effectively into fetal circulation.
For maximum benefit-treatment should begin at 4 to 5 weeks of gestation and not later than 8 weeks

|
At 10 weeks do chorionic villi sampling or amniocentesis (later). |
|
! !
If fetus is affected female If fetus is male/unaffected
continue dexamethasone female discontinue
throughout pregnancy dexamethasone

Note: Latest recommendations are prenatal treatment poses risks like postnatal failure to thrive and psychomotor
developmental delay, hence best approach is early prenatal diagnosis by CVS with rapid sex determination (FISH for the
Xand Y chromosome) and genotyping and begining treatment in only those mothers with an affected female child.

Ans. is ¢, i.e. Anti mullerian hormone deficiency Ref. Leon speroff 7"/ed pp 329, 344

The karyotype of the baby is 46 XX and external genitalia are of male, i.e. it is a case of female pseudohermaphroditism.
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Causes of female pseudohermaphroditism are:

* Congenital adrenal hyperplasia. (M/C cause)

* Increased androgens in the mother which cross the placenta and cause virilization of the external genitalia. Like
maternal intake of androgenic drugs, maternal adrenal tumor, etc.

* Placental aromatase deficiency. Aromatase enzyme is responsible for conversion of testosterone to estradiol. If this
enzyme is deficient there will be excess of testosterone.

* Wnt4 mutation. Wnt4 Mullerian aplasia is a disorder that occurs in females and affects their reproductive system.
There is abnormal development of the Mullerian duct, and ovarian dysfunction so females have an underdeveloped or
absent uterus and may also have abnormalities of other reproductive organs. Women with this condition have primary
amenorrhea, normal breast and pubic hair development and higher than normal levels of androgens in their blood.
These high levels of androgens cause acne, hirsutism and virilisation. Kidney abnormalities may also be present in

some affected individuals.

©

N

~

AMH Deficiency/ Uterine Hernia Syndrome/Persistent mullerian duct syndrome

« Itis seen in males

- Itis an autosomal recessive congenital disorder.

Karyotype = 46 XY

Gonads = testis

Hormone = Testosterone

Thus, external genitalia are normal since levels of testosterone are nomral. The problem is their is persistent Mullerian duct so
uterus and other mullerian duct derivatives are seen in a male.

Typical features: Include cryptorchidism and the presence of a small, underdeveloped uterus in a male infant or adult.

Here since both mullerian duct and wolffian duct both are seen in males so the tissue are often intertwined, resulting in
obstruction or non patency of the vas deference or other parts of the male excretory ducts. This can result in infertility.

The condition can come to attention because of a bulge in the inguinal canal of a male infant due to herniation of the uterus.
There is no ambiguity or malformation of the external genitalia. They look like a normal male. J

17.
18.
19.

Ans. is b, c and e, i.e. Edema of hands and feet; XO Genotype; and Streak ovaries
Ans. is a, b and d, i.e. Karyotype is 46 XO Normal breast, and Normal secondary sexual characters

Ans. is a, i.e. 45 XO
Ref. Harrison 17"/ed p 2341; Jeffcoate 7"/ed p 227; Shaw 15"/ed p 110-111; Williams Gynae 1*'/ed p 370
As discussed in preceeding text.
TURNERS SYNDROME (also called as Gonadal Dysgenesis)
Karyotype: Most common = 45 XO%

e Gonads: B/L Streak Gonads.? (since one single X chromosome is present so ovaries are not properly formed).

Turner syndrome — Genotype = 45 XO
Gonods — Streak ovaries

!

.. Estrogen levels are suboptimal

|

3
Patient complains of Primary Secondary sexual characteristics
amenorrhea are absent or less developed

l

Decreased height

— Since Fallopian Tube/Uterus/Cervix and Vagina develop from mullerian duct, so all these internal genitalia are present but
their proper growth requires estrogen stimulation; therefore, they will remain infantile
— Similarly, external genitalia in females are formed due to absence of testosterone (estrogen has no role); so they will be normal.
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20.

21.

)

Presentation

l

l

Neonatal period

— Most of the fetuses

with Turner Syndrome abort
— IUGR is seen
— After birth — babies have:

* Lymphedema

* Cystic hygroma

« Shield-shaped chest

At puberty
* Primary amenorrhea
+ Secondary sexual
characteristics are absent
* Short stature
» Widely spaced nipples
* Webbed neck
* Cubital valgus

Adult life
They are prone to:

» Autoimmune disorders like
Hashimoto’s thyroiditis,
Addison’s disease

* Hypertension

* Diabetes

 Thyroid problems

« Colon cancer
» Osteoporosis

* Cardiac problems:
M/C coarctation of aorta
* Renal prolems
M/C horse shoe-shaped kidney

« Short 4th metacarpal
 Micrognathia

* Heart anomalies

» Renal anomalies

Ans is a, i.e Low oocyte in ovary Ref. Novak’s gynecology p 1038

* A height of 58 inches corespondes to approximately 147 cms. Which is short stature for a female of 16 years. Her FSH
levels are rising, i.e., estrogen production is low i.e. there is an ovarian cause for 1° amenorrhea.

e Primary amenorrhea with short stature is seen in Turners syndrome.

e Turner syndrome (45 X) is the most common chromosomal abnormality causing gonadal failure, hence on histological
examination their ovary would should low oocyle count.

* After birth, these patients generally grow slowly. Hence they present with short stature. (Height < 150 cms), primary
amenorrhea and delayed secondary sexual characteristics.

* They typically have many of the associated stigmata including lymph edema and sometimes large cystic hygromas of
neck, webbed neck, coarctation of aorta, horse shoe kidneys.

Ans. is a, i.e. Turner’s syndrome

Ref. Harrison 17"/ed p 23-41; Jeffcoate 7"/ed p 227; Shaw 15"/ed p 110-111; Williams Gynae 1*'/ed p 370
Here the patient is 17 years old and has amenorrhea (i.e. Primary Amenorrhea) with atrophied breast and hypoplastic
uterus. Hypoplastic uterus can be seen in case of:

Turner’s syndrome
{
Secondary sexual characteristics are absent, Secondary sexual characteristic present
i.e. i.e.
Breast will be atrophied Breast will be formed

Mayer-Rokintansky-Kuster-hauser-syndrome

¢ In klienefelter syndrome - Gonada are testis and not ovaries. The patient externally resembles a male and not female.
Uterus is also absent.

* In pure Gonadal dysgenesis. Uterus and cervix are present but infantile and there is some development of secondary
sexual characteristics and a few episodes of bleeding (Leon speroff 8" /ed p1040)

* In Androgen Insensitivity Syndrome - uterus is absent but breast development is normal, so it is also ruled out.
Hence - our answer is Turner’s syndrome

Swyer syndrome/Pure gonadal dysgenesis -individuals are phenotypically female with sexual infantilism, primary amenorrhea,
normal stature, and no chromosomal abnormalities (46 XY). The uterus and cervix are present but, due to hypoesterogenism
the gonads are streak. There may be some development of secondary sexual characteristics, as well as a few episodes of
uterine bleeding. Swyer syndrome occurs when mutations in the SRY (sex-determining region gene on the Y chromosome)
located at Yp11 result in XY females with gonadal dysgeneis. Ref. Novaks 14%/ed p 1040

22.

Ans. is ¢, i.e. Testicular feminization syndrome Ref. Novak 14"/ed p 1037-1038

When a female comes with complain of primary amenorrhea the first thing to do is see her secondary sexual characteristics:

* In Turners Syndrome all secondary sexual characteristics are absent where as in the question the female has proper
breast development with absent axillary and pubic hair (therefore option ‘a’ ruled out).

* Inmullerian agenesis - Patient presents with primary amenorrhea with well developed secondary sexual characteristics
(both breast and pubic hair), i.e. option b ruled out.

* In option d, i.e. premature ovarian failure - patient will have no secondary sexual characteristic be it breast or pubic
hair, i.e. this option is also incorrect.
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 In testcular feminization syndrome as discussed in the preceeding text - Genotype is 46 XY, i.e. they are males but
with testosterone resistance. Male secondary sexual characteristics do not develop. This testosterone is converted to
estrogen and thus these males have well developed breasts (Tanner stage 4 or 5) and since development of pubic and
axillary hair is dependant on testosterone, these are not developed or under developed (Tanner stage 1 or 2)

Remember
‘ Secondary sexual characteristics ‘
|
v '
Do per vaginal examination (PIV) or in virgin females
] do per rectal examination Rule out pregnancy/
Normal Ul slssai thyroid dysfunction
(uterus present) [
1 ! ! !
LH/FSH levels 2° sexual Breast well developed, but ; o
} characteristic pubic hair and axillary A\r:;rt)”'iggggi g?:slt::f !
— } well developed hair less developed >
| NormaI/Decreased| 1 1
(Primary gonadal (Hypothalmus Mullerian Testicular CAH measure Level
failure results fails to secrete agenesis/MRKH feminizing of 170 H Progesterone
in {secretion adequate amount syndrome syndrome and confirm
of gonadal of GnRH)
steroids Oift T
= ifferentiate
T =FsH) Physiologicl delay e ot
(MC); Kallmann’s karyotyping
syndrome; CNS tumor

Karyotype

like craniopharyngioma
other cause: malnutrition,
weitht loss, stress,
hypothyroidism
cushing disease

Enzyme deficiency

|
! ]

Turners
syndrome/ Premgture
gonadal ovarian
dysgenesis failure

23. Ans. is a, i.e. Phenotype may be completely female

+ 5 a reductase deficiency

» 17-20 desmolase deficiency

» 17a hydroxylase deficiency
(all with XY karyotype)

24. Ans.is a, c and e, i.e. Absent vagina; Karyotype is XY; and Breast development is normal
e Testicular feminization syndrome is the most common form of male intersex
* The individual presents with female phenotype, but genotype is 46XY.
* Gonads are testis and ovary is absent.

* A short blind vagina is usually seen.

The etiology of testicular feminisation involves either —

e Testicular enzyme defects in the biosynthesis of testosterone

e Peripheral enzyme defect

* Abnormalities in the androgen receptor

Thus testis are abnormal functionally & not anatomically
25. Ans.is b, d and e, i.e. Scanty pubic hair; Uterus absent; and Breast development is adequate
Ref. Shaw Gynae 15"/ed p 111-2; Dutta Gyane 6"/ed p 424
Androgen insensitivity syndrome/Testicular Feminizing syndrome:

¢ Genotype: 46 XY

* They are males who are resistant to testosterone

Ref. Shaw 15"/ed p 111-112; Williams Gynae 1%/ed p 410

_ Williams Gynae 1%'/ed p 410

¢ Internal genitlia and external genitalia of males are present hence (no uterus).
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26.
27.
28.
29.

30.

31.

32.

‘ Resistent to testosterone |
I

¢ v v
Secondary sexual charcteristics | Converted to estrogen | Scarty pubic hair and
of males absent | axillary hair (as these

characterstics are androgen

dependant and not estrogen
Well developed breast| | Tall stature | dependant

Ans. is ¢, i.e. Short stature
Ans. is a, i.e. Testicular feminisation syndrome
Ans. is b, i.e. Pubic hair are abundant
Ans. is d, i.e. Androgen insensitivity syndrome

Ref. Leon Speroff 7"/ed p 330; Shaw 15"/ed p 111-112; Novak 14"/ed p 1047;

Harrison 17"/ed p 2344; Williams Gynae 1%/ed p 410

All options have been explained in detail in the preceeding text, I dont think there is any need to repeat them.Here I want
to point out that in these patients testis are intra abdominal which can present in the form of bilateral inguinal hernia and
since the entire testosterone is converted to estrogen hence these patients are tall.

Ans. is d, i.e. High testosterone levels Ref. Harrison 17"/ed p 2344; Dutta Gynae 6th/ed p 443
In Testicular Feminization Syndrome

¢ Genotype - 46XY

* Gonads - Testis (intrabdominal)

* Phenotype - Female

Internal Genitalia - Is of males (except a short vagina may be present)

They are reared as female.
Lab investigation:
* Testosterone levels may be normal/high/low depending on the degree of androgen resistance and the contribution of
estradiol to feedback inhibition of the hypothalamus pituitary axis. _ Harrison 17"/ed p 2344
“Laboratory evaluation demonstrates elevated LH levels, normal or slightly elevated testosterone levels, and a 46 XY Karyotype.”
_ Williams Gynae 1%/ed p 410
e LH levels are high (due to insensitivity of pituitary and hypothalamus to testosterone) but FSH levels are Normal.
Ans. is b, i.e. At puberty Ref. Novak 14"/ed p 1051, 15"/ed p 1050
Patients of Testicular Feminization syndrome (Androgen insensitivity) are genotypically males (Karyotype 46XY) but
phenotypically females (i.e. male pseudohermaphroditism). Due to the presence of Y chromosome gonads are testis which
remain intra-abdominal and have a malignant potential (Most common = Gonadoblastoma, Dysgerminoma). Therefore
testis should be removed in such patients. B/L Laparoscopic Gonadectomy is the preferred procedure?. As far as timing
of Gonadectomy is concerned-
“In patient with complete androgen insensitivity, the testis should be removed after pubertal development is complete to
prevent malignant degeneration.” _ Novak 14"/ed p 1051, 15"/ed p 1050
Whereas in cases other than Testicular Feminization syndrome,if patient has XY Karyotype and she develops virilization,
the testes should be removed immediately to preserve the female phenotype and to promote female gender identity.
Extra Edge:
In case specific age at which Gonads should be removed in Testicular Feminization is asked go for 16-18 years.
_ Leon Speroff 7"/ed p 340
Ans. is a, i.e. Bilateral streak gonads Ref. Jeffcoate 7"/ed p 226; Williams Gynae 1%/ed p 370
In pure gonadal dysgenesis
* Gonads are bilateral ‘streaks” without any potentiality to produce hormones.
* The vagina, uterus, and tubes are present although infantile.
* The uterus is, however, sensitive to exogenous estrogen.
* As these patients have got no gonads, a female phenotype is expected regardless of the chromosomal complement.
e Karyotype is either 46, XX or 46, XY.
* Sex chromatin is doubtful.
Note:
* The genes which protect against the physical malformations of Turner Syndrome are carried on short arms of XX or
XYchromosomes® and genes which protect against streak gonads are on the long arms of XX or XY2
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In genotype 46XX / 46XY

If only short arm of X or Y are missing If only long arms of X or Y are missing

Physical features of Turner's syndrome Normal looking female (height is normal or may be increased)
with bilateral streak gonads

Seen but gonadal development is normal. This is pure gonadal dysgenesis.?

Mixed Gonadal dysgenesis®: In this disorder the individual has karyotype of 45X0O/46XY and so there is a streak gonad or no
gonad on one side (corresponding to 45XO) and a testis on the other side (corresponding to 46XY).

Also know: Streak and dysgenetic gonads have a high potential for neoplasia (especially dysgerminoma® or
gonadoblastoma®? and Yolk sac tumor?) if the owners karyotype contains a Y chromosome.

Ans. is a, i.e. Karyotyping Ref. Jeffcoate 7"/ed p 198; CGDT 10"/ed p 931 Fig. 56-2
A female presenting with absent uterus and short blind vagina:

Friend what are the D/D’s which come to your mind.
I can think of only 2: Mullerian dysgenesis and Testicular feminizing syndrome (or male pseudo hermaphroditism).

Mullerian Agensis Androgen Insensitivity

Inheritance pattern Sporadic X-linked recessive
Karyotype 46,XX 46,XY

Breast development Yes Yes

Axillary and pubic hair Yes No

Uterus No No

Gonad Ovary Testis
Testosterone Female levels Male levels
Associated anomalies Yes No

So, the best way to differentiate between the two is to do karyotyping or chromatin/barr body test, which comes positive

(barr body present) in 46XX and negative (barr body absent) in case of 46XY Genotype.

Ans. is a, c and e, i.e. XXY; Male hypogonadism; and FSH

Ans. is b, i.e. Klinefelter syndrome Ref. Leon speroff 8"/ed p 1261-1262; Harrison 17"/ed p 2340-42

Klinefelter Syndrome

Genotype - 47XXY

Clinical features

» Klinefelter syndrome (KS) is the M/C cause of primary testicular failure, i.e. male hypogonadism affecting 1 in 1000
males

‘ In males with klinefelter syndrome: |

|

‘Damage to both seminiferous tubules and leydig cells occurs‘

I

| Testis- small and Firm (< 3.5 cms)/seminiferous tubules functionless ‘

! |

| Testosterone levels are decreased ’7 | Cryptorchidism and sterility ‘

! !
Negative feedback Males are under : :
on virilised/external glz'ggngﬁnn:i': Oof
FSH and LH lost genitalia hypoplastic B

‘ Stimulate leydig cells ‘
!
‘Androstenedione raised‘
| Peripherally converted to

| Estrogen®
I

! |

‘ Gynaecomastia ‘ I Length of arms and legs is increased

101




I Self Assessment & Review: Gynecology

36.

37.

38.

39.

40.

Ans. is a, i.e. Mayer-Rokitansky-Kuster-Hauser syndrome Ref. Leon Speroff 7"/ed p 420-421
The questions says that the girl has normal ovaries which rules out.

* Turners syndrome where streak gonads are seen

* Noonans syndrome

* Androgen insensitivity syndrome - gonads are testis.

So by exclusion our answer is Mayer-Rokitansky Kuster-Hauser Syndrome.

Mullerian agenesis or mayer-okintansky-Kuster-hauser syndrome is a congenital malformation characterized by a
failure of the Mullerian ducts to develop, resulting in absent uterus and variable malformations of the vagina, while both
ovaries are intact and functioning.

Ovaries are present and function normally so secondary sexual characteristics are normal. External genitalia are also
normal as testosterone is absent.

Ans. is b, i.e. Mullerian agenesis Ref. Shaw 15"/ed p 95, 112, 110

The questions clearly mentions:

i. Phenotype of the patient is female: This rules out Kleinefelter syndrome (47 X XY) as in kenefelters syndrome phenotype
of the patient resembles a male and not female.

ii. Presence of well developed breast and pubic hair and absence of uterus and vagina rules out Turners syndrome and
gonadal agenesis because in both these conditions gonads (ovary) although present is streak. Hence levels of estrogen
are low and so secondary sexual characteristics are not developed or less developed. Here the internal genital organs
are present but not well developed due to lack of deficancy of estrogen.

Thus by exclusion our answer is mullerian agenesis.

Rest all of you know so much about mullerian agenesis.

Ans. is b, i.e Klinefelter's syndrome Ref: Leon speroff 7"/ed p 404-407

* Decrease in serum follicle-stimulating hormone (FSH), luteinizing hormone (LH), and testosterone indicates that
this is a case of hypogonadotropic hypogonadism.

* Hypogonadism resulting from hypothalamic or pituitary defects is called as hypogonadotropic hypogonadism
or central hypogonadism. Examples of hypothalamic defects include kallmann syndrome. Examples of pituitary
defects include hypopituitarism. Dax-1 (dosage-sensitive sex reversal, adrenal hypoplasia critical region, on
chromosome X, gene 1) is a nuclear receptor protein. Mutations in this gene result in both X-linked congenital
adrenal hypoplasia and hypogonadotropic hypogonadism.

* Hypogonadism which results from defects of the gonads is called as primary hypogonadism/hypergonadotropic
hypogonadism.Examples include Klinefelter syndrome, mumps, varicocele etc.

In Klinefelters = Testosterone is decreased, which results in increase in LH and FSH.

Ans. is b, i.e. Rokitansky-Kuster-Hauser syndrome
Ref. Jeffcoates 7"/ed p 197-198; Shaw 14"/ed p 82; (COGDT 10"/ed p 549)
* Ovaries develop from genital ridge, whereas fallopian tubes, uterus, cervix and upper part of vagina are formed by
mullerian duct.
* In mullerian agenesis which is also called as mayer rokintansky kuster hauser syndrome, fallopian tube, uterus, cervix
and upper part of vagina are absent and not ovaries.
e Ovaries are normally functioning.

Ans. is a, i.e. Kallman syndrome-Read below

Normal stature rules out:
* Turners syndrome: Short stature

Absent pubertal development rules out:
* Testicular feminization syndrome as here breast development is normal but pubic hair and axillary hair are absent so

we are left with 2 options:

- Kallmann syndrome

- Pure gonadal dysgenesis
In pure gonadal dysgenesis - the ovaries are streak and level of estrogen is low. "The low level of estrogen in these patients
results in delayed closure of the epiphysis of the long bones, resulting in long arms and legs relative to the torso. This appearance
is termed a eununchoid habitus"... Williams gynae 2/e, p445
So we are left with kallmann syndrome Kallman patients have a normal complement of GnRH neurons, however these
neurons fail to migrate to hypothalamus and remain near the nasal epithelium. As a result locally secreted GnRH is unable
to stimulate gonadotropin secretion by anterior pitutary. This results in lack of secondary sexual characteristics height
remains unaffected.
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Ans. is b, i.e. Uterine synechiae
Lets have a look at each option:
Option a: Stenosis of external os would result in hematometra, i.e. uterus would be large and non functioning (hence ruled
out).
Option c: Partial agenesis of vagina ...Dutta Gynae 6"/ed p 43
In parital agenesis of vagina a segment of vagina may be atretic in the upper-third. It is often associated with hypoplasia
or even absence of cervix. Uterus may be normal and functioning or malformed.
Option d: Complete absence of vagina is almost always associated with absence of uterus.

Ref. Dutta Gynae 6"/ed p 44
Hence by exclusion our answer is b i.e. uterine synechiae (Asherman syndrome)
In Uterine syechiae-the uterus does not function normally due to presence of adhesions size of uterus is normal.

Ans. is ¢, i.e. Urogenital sinus Ref. Read below
This is common sense. We have discussed so many times that in females exposure of androgens in early embryogenesis
results in ambiguous external genitalia.

The external genitalia are formed by urogenital sinus (so it is our answer of choice)

Ans. is d, i.e. None of the above Ref. Read below
In females: If ovaries are destructed prior to 7 weeks then it will lead to decrease in estrogen so secondary sexual
characteristics in female will not develop, and she will complain of amenorrhea. Uterus develops from mullerian duct,
hence uterus will be present (i.e. option b incorrect) but underdeveloped (infantile) due to lack of estrogen.
Pseudohermaphroditism in females means Gonads are ovaries but external genitalia are of male. External genitalia of
male is due to exposure of androgens in females at early stages of development, and not because of absence of ovaries
hence both option a and c are incorrect.

Ans. is b and d, i.e. Normal breast size is observed; Familial incidence is recognised Ref. Dutta Gynae 6"/ed p 443
In testicular feminization syndrome:

Genotype =46 XY

* Hence borr body is absent i.e. chromatin negative (i.e., option a is incorrect)

e Itis inherited as X-linked recessive gene.

(i.e. option d is correct).

Rest all options you know.

Ans. is d, i.e. Hyperthyroidism Ref. Jeffcoate 7"/ed p 116-118
* Friend for the details on causes of precocious puberty kindly see the preceeding text.

* Remember hypothyroidism and not hyperthyroidism causes precocious puberty.
Reason:

| In hypothyroidism |
!

| ? TSH |
!

| 1 Stimulation of FSH |
!

| Precocious puberty |

If precocious puberty is associated with delayed bone age it suggests primary hypothyroidism.?

Ans. is ¢, i.e. McCune-Albright syndrome Ref. Novak 15"/ed p 1023
Precocious puberty with bony dysplasia and cafe au lait spots points towards incure in McCune-Albright syndrome as
the diagnosis.

McCune-Albright Syndrome is characterised by the classic triad of polyostetic fibrous dysplasia of bone, irregular café au lait spots on
skin and GnRH independent sexual precocity

* The precocious puberty is the result of secretion of estrogen from functioning ovarian cysts.
e The café au lait spots are usually large, donot cross the midline and have irregular “coast of maine” margins.
* They are located on the same side as the bony lesion

Laurence-Moon-Biedl syndrome is hypothalamic amenorrhea+ mental retardation + polydactyl + retinitis pigmentosa.
Frohlich Syndrome is hypogonadotropic hypogonadism + obesity + genital hypoplasia
Both these are causes of delayed puberty and not precocious puberty
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~

Theoratically gonoccocal
vaginitis can occur in newborn
females as their vagina is lined
by transitional epithelium.

~

v

M/c site for gonoccocal
infection in young females is
endocervix since endocervix is
lined by columnar epithelium
and not squamous epithelium.
Since endocervix is lined by
columnar epithelium and not

Qquamous epithelium. J

Vulvovaginitis

Vulvar and vaginal
inflammation

~

Most common gynecological
problem in prepubertal girls is
nonspecific vulvovaginitis

Infections of the
Genital Tract

J| Vagina - Characteristics

>

In adult females, vagina is lined by stratified squamous epithelium. In newborn
females, it is lined by transitional epithelium.

Squamous epithelium is resistant to gonoccocal infection. Thus, gonoccocal
vaginitis cannot occur in young/adult females.

Vagina has local inhabitant bacteria called as Doderlein’s bacillus (lactobacilli)
which breaks down the glycogen present in vaginal epithelium into lactic acid
resulting in acidic pH (Avg, 4.5; Range, 4-5.5) of vagina. The acidic pH of vagina
acts as a barrier for external organisms.

Physiological Discharge

Clear, white, and flocculent odorless discharge

Smear contains epithelial cells, lactobacilli

pH ranges from 3.8-4.2

Increases with increased estrogen stats: pregnancy, OCP, mid-cycle, PCOS, or
premenarchal

If increased in perimenopausal woman, investigate for other effects of excess
estrogen (e.g. endometrial cancer).

fl Vulvovaginitis

Postmenopausal Vaginitis/Atrophic/Senile Vaginitis

Vaginitis in postmenopausal females is called as atrophic vaginitis.

Etiology

Due to decreased estrogen in postmenopausal females.

Clinical Features

>
>

r

Yellowish or blood stained vaginal discharge
Discomfort, dryness, soreness in the vulva
Dyspareunia.

Investigations

Diagnosis is usually a visual one - thinning of tissues, erythema, dryness

»

Rule out malignancy.

Treatment

Local estrogen cream is ideal - (Premarin cream)

»

Oral or transdermal hormone replacement therapy (if treatment for systemic
symptoms is desired) Infectious Vulvovaginitis
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Infectious Vulvovaginitis

Infectious vulvovaginitis

Bacterial vaginosis Candidiasis Trichomonas vaginitis
Organism Alteration of vaginal flora; Candida albicans > Trichomonas vaginalis
lactobacilli decrease whereas Candida galbrata > (flagellated protozoa)
coccobacilli and Gardnerella  Candida tropicalis
increase
M/C Most common vaginitis M/C vaginitis in: -
(overall) — Pregnancy, diabetes

— Immunocompromised
— OCP users, steroid
users, antibiotic users

STD Not an STD Mostly not an STD Itis an STD
pH of discharge >4.5 <45 5-6
M/C complaint —  Foul smelling dirty white — Intense pruritis — Profuse frothy greenish
discharge — Curdy white discharge yellow discharge
— No inflammation-hence (or cottage cheese like — Urinary symptoms
no itching discharge) — Dysuria
— Dyspareunia
Signs = = Strawberry vagina or angry
looking vagina
I0C Saline microscopy Saline microscopy Saline microscopy
‘Clue cells’, i.e. vaginal pseudohyphae seen Typical motile flagellated
epithelial cells to which trichomonas seen or
bacteria are adhered seen motility seen
Gold standard investigation Gram stain Culture on sabouraud’s Culture on—Feinberg-
on gram staining Nugent medium or Nickerson whittington media or
scoring is done-The medium Diamond media

Nugent score is calculated
by assessing the presence
of lactobacillus (Gram +ve
rods-scored as 0 to 4),
Gardnerella vaginalis (scored
as 0 to 4) and mobilincus
(Gram variable rods-scored
as 0-2) A score of = 7 is
consistent with bacterial
vaginosis
Amine test/Whiff test, i.e. Positive, i.e. on adding 10% Negative Maybe positive/or negative
10% KOH added to discharge KOH to discharge, fishy odour
or amine like odour obtained.

T/t = Nonpregnant females Metronidazole (500 mg BD x  Azole group of antifungals Metronidazole
7 days) or clindamycin like fluconazole/micona- (2 gm single dose oral)
zole which can be applied
topically or given orally
(150 mg, single dose)

Pregnancy = DOC Metronidazole (250 mg Topical azole antifungals  Metronidazole (250 mg
TDS x 7 days) To be avoided in TDS x 7 days)
To be avoided in first first trimester
trimester
Simultaneous treatment of Not needed as BV is If partner has symptoms Always done as Trichomonas

male partner not an STD then treatment needed vaginalis is an STD
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J Risk Factors for STIs/
Chlamydia infection

» History of previous STI

» Contact with infected
person

» Sexually active
individual <25 years of
age

»  Multiple partners

» New partnerin last 3
months

= Not using barrier
protection

« Street involvement
(homelessness, drug
use).

» Low socioeconomic
status

Note: Amongst all risk

factors - age (<25 years) is

k the stongest risk factor. J

80% of women having
Chlamydia are asymptomatic;

50% of women having

gonococcal infection are

asymptomatic. W,
N

M/C cause of PID—
chlamydia J

)

Testof cureforC. trachomatis
and N. gonorrheae is not
routinely indicated. Repeat
testing done 3 weeks after
treatment is recommended
for pregnant women only.

Chlamydia

2nd M/C cause of PID

Caused by Gram negative
diplococcus N: Gonorrhea
Associated with trichomonas or
chlamydia infection in 60% cases

M/C route of spread: Ascending
infection along with sperms

M/C site affected: endocervix in
young females, the urethra and
Bartholin’s gland

Symptoms:

— Purulent vaginal discharge

— Dysuria and frequency

No pruritus unless it is associated
with trichomonas infection

Diagnosis—Nucleic acid ampli-
fication testing (NAAT) of urine or
endocervical discharge is done.

Gold standard—culture in
Thayer Martin media.

Test for cure—Not done routinely.

DOC: Penicillin (4.8 mega units of
procaine penicillin).

In areas of resistance—ciprofloxacin
(500 mg) and ofloxacin (400 mg).

Sex partners should be treated
especially those exposed within 2
weeks prior to outset of symptoms
on 4 weeks prior to diagnosis in an
asymptomatic patient

DOC in pregnancy—Injection
Ceftriaxone 125 mg single dose or
oral cefixime 400 mg, single dose.

Most common cause of PID

* Caused by chlamydia trachomatis
(D-K serotype) an obligate
intracellular parasite

* Associated with Gonorrhea infection
* M/C route of spread: Ascending
infection along with sperms

» MY/C site affected-endocervix, urethra
and Bartholin’s gland: Like Gonococcus—
stratified squamous epithelium is
resistant to chlamydia also.

* Symptoms: It is insidious in onset

* Mostly asymptomatic

* May present with mucopurulent discharge

* Dysuria and frequency of micturition with
bacteriuria < 10° organisms/ml of urine is
pathognomic of chlamydia infection in
young sexually active females.

NAAT or PCR

e Culture in McCoy lines

e Test of cure not done routinely

* DOC: Azithromycin 1 gm single dose
or Amoxicillin 500 mg TDS x 7 days

DOC in pregnancy—Azithromycin 1 gm
single dose or amoxicillin 500 mg
TDS x 7 days

Condyloma Acuminata (Genital Warts)

>

>

>

>

Most common viral STI

Causative agent: HPV (human papilloma virus)
>200 subtypes of which more than are genital subtypes
HPV types 6 and 11 are classically associated with anogenital warts/condylomata

acuminata

HPV types of 16 and 18 are the most oncogenic (classically associated with CIN

and Ca cervix)

Anatomical distribution of anogenital HPV infection is: cervix 70%, vulva 25%,

vagina 10% and anus 20%.

Clinical Features
> Soft, multiple warts on any dermal or mucosal surface. Mostly seen in the
posterior introitus, the labia majora and minora.
» Genital warts can be diagnosed by gross inspection and colposcopic examination
may help to rule out other cervical/vaginal lesions.
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Treatment

> Patient applied —
o Podofilox 0.5% solution or gel (Pregnancy category C)
o Imiquimod 5% cream (Pregnancy category C).
» Provider administered —
o Cryotherapy with liquid nitrogen (safe in pregnancy)
o Podophyllin resin in tincture of benzoin (pregnancy category C) é
) (safe in

o Trichloroacetic acid (TCA) or bichloroacetic acid weekly (80-90%
pregnancy) Gonococcus chlamydia

> Surgical removal/laser Gonococcus is the M/c cause
o Intralesional interferon (not appoved by FDA). of acute cervicitis and acute

. salpingitis in young females
Prevention

> HPV types 6, 11, 16 and 18 are preventable with Gardasil (quadrivalent HPV ~\_>M/CPID=Chlamydia -
recombinant) vaccine. Details of vaccine given in chapter on Cancer Cervix - 14B.

Genital Ulcers

The M/ c causes of genital ulcers in young, sexual active women are:
» Herpes simplex virus (HSV)

> Treponema pallidum (syphilis)

> Haemophilus ducreyi (chancroid).

©

Genital Warts During
Pregnancy

J Herpes Simplex Virus « Condylomata tend to
get larger in pregnancy

SUPERFICIAL KNOWLEDGE and should be treated

early (consider excision)

» Etiology —90% cases are due to HSV-2; 10% cases are due to HSV-1 T

» Classically done only if obstruction
HSV-1—causes disease above the belt (i.e. oral lesions) of birth canal or risk of
HSV-2 —causes disease below the belt (i.e. genital lesion) extensive bleeding

> Lesion first appears as erythematous plaque which later forms vessicles and then » Do not use imiquimod,

podophyllin, or
podofilox

» Vertical transmission can
occur during pregnancy

small ulcers with an erythematous halo and yellow base. Ulcers are extremely
tender and inguinal lymph nodes are enlarged
» DOC - Acyclovir (200 mg 5 times a day X 5 days)

» Gold standard for diagnosis - Tissue culture (William’s Gynecology 2nd ed., p. 77). leading to juvenile
- laryngeal papillomatosis
Syphilis \_ inthe neonate Y,

» Etiologic agent - Treponema pallidum

» Primary syphilis presents as a hard, painless, solitary chancre on the vulva, s
vagina or cervix, although non-genital lesions may also be present. Non-tender
inguinal lymphodenopathy is present. Primay chancre resolves spontaneously
within 2-6 weeks

» DOC - Benzathine penicillin.

HPV cannot be prevented
by using condoms. J

Molluscum Contagiosum '
M/c cause of genital ulcers is
» Caused by Pox virus herpes.

> M/cin developing countries
> M/ c route of spread = Skin contact (sexual/non sexual)
» Characteristic lesion = Multiple dome-shaped papules with central umblication
» Diagnosis = Bygross inspection
» Management = Self-limiting condition
If required - cryofreezing/curettage of core material should be done
Note: For clinical features of genital ulcers see Annexure 7.
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" Manifestations of syphilis
in genital tract-

Stage of Lesion seen

syphilis

Primary Chancre/ulcer

Secondary Condyloma
lata-coarse flat

topped moist
necrotic lesion

Tertiary Gumma-
syphilis punched ulcer
with rolled

r

out margins. )

N
Tubes are not affected in 1°
syphilis and infertility does

not occur in syphilis.

Infection or inflammation
of the upper genital tract
involving fallopian tube,
ovaries and uterus

—®

Cervicitis and vaginitis are
not included in PID Yy,

Genital TB is the only PID
which does not spread
sexually so PID in virgin

females is always due to
tuberculosis.

— @ QO

Jl Pelvic Inflammatory Disease (PID)

Organisms Causing PID

Chlamydia (M/C) E. coli
Gonococci Group B Streptococcus
Mycoplasma Klebsiella
Anaerobes
Syndromic Approach

These days focus has shifted on syndromic approach for diagnosis of PID. This
involves treatment based on signs and symptoms rather than laboratory tests.

The current CDC recommendations are that empirical treatment of PID should
be initiated in sexually active young females and other females at risk for STD if
they experience pelvic or lower abdomen pain, if no other cause can be identified
and if one or more of the minimum criteria specified below are present on pelvic
examination.

CDC 2006 Criteria for the Diagnosis of PID

Minimum Criteria

» Lower abdominal tenderness or
» Adnexal tenderness
» Cervical motion tenderness.

Additional Criteria

> Oral temperature more than 38.3°C (101°F)

» Abnormal cervical or vaginal mucopurulent discharge

» Presence of abundant WBC on saline mount of vaginal secretions

» ESR >15 mm/hours

» Elevated C-reactive protein

» Laboratory documentation of cervical infection with Neisseria gonorrheae or
Chlamydia trachomatis.

Definitive Criteria

» Histopathological evidence of endometritis on endometrial biopsy
» Tubo-ovarian abscess on sonography or other radiologic tests
» Laparoscopic abnormalities consistent with PID.

©

Indications of Inpatient treatment CDC-2006

- Surgical emergencies like appendicitis cannot be ruled out
Patient is pregnant
Patient is HIV positive
Patient does not respond to oral antibiotics (within 72 hours)
Patient is unable to follow or tolerate an outpatient oral regimen
Patient has severe illness, nausea and vomitting or high fever

k - Patient has tubo-ovarian abscess )




CDC Guidelines for treatment of PID
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Dutta Gynae 6"/ed p 128

Outpatient Treatment Inpatient Treatment

e Patient should have oral therapy for
14 days
* Regimen A
— Levofloxacin 500 mg (or ofloxacin
400 mg BD) PO once daily with or

* Regimen A
— Cefoxitin/cefofetan 2 g IV every 6
hours for 2—4 days
PLUS
— Doxycycline 100 mg PO for 14 days

without * Regimen B
— Metronidazole 500 mg PO BID — Clindamycin 900 mg IV every 8 hours
* Regimen B PLUS
— Ceftriaxone 250 mg IM single dose — Gentamicin 2 mg/kg IV (loading dose),

PLUS followed by 1.5 mg/kg IV (maintenance
— Doxycycline 100 mg PO BID with or dose) every 8 hours
without ¢ Alternative Regimen
— Metronidazole 500 mg PO BID for — Levofloxacin 500 mg IV once daily with

or without
— Metronidazole 500 mg IV every 8 hours
Regimen B is preferred for cases with pelvic
abscess as it has anaerobic coverage.
Alternative regimen is dosed once a day.

14 days

Broad spectrum antibiotic coverage
(cefotaxime/cefoxitin) is indicated as most
PIDs are polymicrobial (Gram-negative
and positive aerobes as well as anaerobic
rods and cocci)

Treatment in a Woman with an Intrauterine Device

Grade B Recommendation, RCOG 2003

An intrauterine device (IUD) may be kept in site in mild PID, but should be removed
in severe disease. IUD increases the risk of development of PID only in the first few
weeks after insertion.

Surgical Treatment (Grade B Recommendation RCOG 2003)

Surgical treatment is considered in severe cases or where there is clear evidence of a
pelvic abscess. Help of laparoscopy or laparotomy may be taken for adhesiolysis or
drainage of pelvic abscess. USG guided aspiration of pelvic abscess is less invasive
and equally effective.

PID in Women with HIV

Contrary to the previous belief that HIV infected women get more severe PID,
recent studies show that there may be minor differences and they respond equally
well as of the women who are not infected with HIV.

PID in Postmenopausal Women

Pelvic inflammatory disease is a rare entity in this age group. Extragenital pathology
in addition to genital tract malignancy must be considered in these patients. Direct
extension of infectious processes from adjacent intra-abdominal viscera is more likely
to be associated with PID in older women. Forgotten IUD may be associated with
a serious genital tract infection. Postmenopausal women are less likely to harbor a
sexually transmitted organism than the premenopausal counterpart. In most reported
cases the organisms frequently encountered were Escherichia coli (76%) and Klebsiella
(43%). Other isolated bacteria included Pseudomonas (14%) and Staphylococcus aureus
(< 5%). Broad spectrum antimicrobial therapy should be started and appropriate
imaging studies obtained. Surgical intervention should be considered if there is no
clinical improvement within 48 hours. Aggressive treatment in these seriously ill
patients may lead to decrease in mortality and morbidity in this disease.

Infections of the Genital Tract

M/c route of spread of PID

— Ascending infection along

with sperms

» Al PIDs are sexually
transmitted except TB

Fitz hugh cutis syndrome
is development of
perihepatic adhesions
which leads to right upper
quadrant pain. It is seen in
PID due to Chlamydia and

Q)

N. gonorrhea

J

oS

|OC for diagnosis of PID —

Laparoscopy

« Surest sign of salpingitis is
pus extruding from fimbrial
end of tube.

 Violin string like

adhesions in the pelvis

and around liver suggests

-

chlamydial infection.

J

O

Laparoscopic findings

and severity of PID:

= Mild: Tubes: edema,
erythema, no purulent
exudates and mobile.

= Mod: Purulent exudates
from the fimbrial
ends, tubes not freely
movable.

= Severe: Pyosalpin,
inflammatory complex,

abscess.

J
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Infertility results from tubal
as well as endometrial
disease. The tubes may be
patent on HSG but there is
functional loss.

»  What % of TB patients are
infertile — 70%

« What % of infertile
patients have TB =
worldwide = 10%
India=17%

Sequelae of PID

1. Infertility - seen in 6-60% patients
2. Ectopic pregnancy

3. Chronic pelvic pain, dyspareunia
4. Fitz-high-Curtis syndrome

Jl Genital Tuberculosis

KNOW IN-DEPTH

» Genital tuberculosis is almost always a secondary infection, with M/c primary
sites being (in that order)
lungs > lymph nodes > abdomen

> Route of spread - Hematogenous

» M/csite is B/L Fallopian tubes
(In Fallopian tubes - M/c affected part = Ampulla and M/c encountered
pathology is endosalpingitis)

> M/c age group = 20-30 years (28 years specifically)

> M/c symptom = Infertility

» If patient conceives spontaneously, ectopic pregnancy is the most likely outcome.

» IInd M/ c site of involvement: uterus

» Cornu of the uterus is most commonly affected as it is in continuation with the
fallopian tube and infection descends from the tubes

» Uterine TB can manifest in the form of
o Asherman’s syndrome - i.e. destruction of the endometrial lining of uterine

cavity with the formation of intrauterine synechiae or adhesions

o Pyometra - i.e. pus-filled uterine cavity.

Tubes 90-100%

Uterus 50-60%

Ovaries 20-30%
Vagina and Vulva 12%

» Menstrual problems occurring in TB patients:

M/ C menstrual complain oligomerorrhea/ Amerorrhea 1st menstrual complain -
Menorrhagia (due to Endometritis in acute phase)

Pelvic examination - M/ C finding = Normal pelvic examination

2nd M/ C finding - tenderness present

M/ C finding in genital TB in adolescent girls - B/L Adnexal mass

Hysterosalpingography in TB

HSG is contraindicated in patients of genital TB as it can lead to reactivation or
spreading of disease. But, if unknowingly HSG is done in patients of TB, typical/
characteristic findings seen are:

» Lead pipe appearance of tube

» Beaded appearance of tube

» Hydrosalpinx

» Cornual block

» Intravasation of dye

» Golf club stick like appearance of tube
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» Tobacco pouch appearance of the fimbrial end of tube
» Uterus - honeycomb appearance due to Asherman syndrome

Diagnosis

> Endometrial biopsy: Best time = 1-2 days before or 12 hours after onset of
menses. In unmarried girls - menstrual blood can be collected within 12 hours of
onset of menstruation.
» PCR done on endometrium or menstrual blood is more sensitive than microscopy
and bacteriological culture.
> Menstrual blood/ curettings should be divided into 3 portions
|

! ! i
1 for histopathological| |4 ¢, ¢ture in LJ medium| | 1 for PCR
examination

Treatment

» Genital tuberculosis falls in category 1. The treatment is for 6 months

» 4-drug AKT (isoniazid, ethambutol, pyrazinamide, and rifampicin) is given for
2 months, and 2 drugs (INH and rifampicin) are given for remaining 4 months

» Surgery for restoration of fertility (corrective tuboplasty) is contraindicated in
genital TB

» IVF after completion of AKT is the treatment for infertility.

Note: The text of this chapter has been referenced and updated from current
diagnosis and treatment sexually transmitted infection international edition.

Most Common

(> M/c cause of genital ulcers - Herpes
» M/ c vaginitis in pregnant women - Candidiasis
» M/c vaginitis in young females - Trichomonas vaginitis
» M/ c organism causing candidiasis - Candida albicans
» M/c cause of acute cervicitis and acute sulpingitis - Gonorrhea
» M/ c site for asymptomatic Gonorrhea in young females - Endocervix
> M/c cause of PID in virgin females - Tuberculosis
» Strawberry vagina seen in Trichomonas vaginitis
» Curdy white discharge/cottage cheese like discharge - Candidiasis
> WHhiff test positive/clue cells/ Amsel’s criteria - Bacterial vaginosis
> Genital warts caused by HPV 6 and 11 (Condyloma acuminata)
» Chancroid caused by Haemophilus ducreyi
» 10C for PID - Laparoscopy
IOC for Chlamydia - NAAT > Polymerase chain reaction.

Infections of the Genital Tract

Asherman syndrome

« M/c cause — dilatation and
curettage done in post-
partum period followed
by D&C done for missed
abortion

» Presentation:

o Hypomenorrhea
o Amenorrhea
o Infertility
» |OC - hysteroscopy as it is

diagnostic and therapeutic.

» Hysterosalpingography
shows honey comb
appearance

» Management —

Hysteroscopic adhesiolysis

followed by insertion

of CuT to prevent
adhesion formation and a
combination of estrogen
& progesterone given to

Important Percentages

> 50% of patients of of gonorrhea are asymptomatic.
> 80% of patients of Chlamydia are asymptomatic.
» After treatment of Genital TB of the patients who conceive 50% have tubal

pregnancy. 20-30% abort and 2% have live birth. y

k rebuild endometrium.

J
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FIGURE BASED QUESTIONS

F1.
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1.

Figure 6 shows phthirus pubis. The pathogen was
seen in pubic hair of a pregnant female complaining of
genital itching.

DOC for pubic lice in pregnant females is:

a. Premetharin cream 1%

b. Malathion 0.5%

c. Overnectin

d. Petroleum jelly

Fig. F1

Which of the following is not sexually transmitted?

a. Echinococcus (AIIMS June 00)
b. Candida

¢. Molluscum contagiosum

d. Group B. Streptococcus

A patient with discharge per vagina was evaluated
and on endocervical biopsy Chlamydia was found.
Treatment to be given in this caseis:  (AIIMS June 00)
a. Azithromycin and contact tracing
b. Metronidazole only

c. Doxycycline and metronidazole
d. Azithromycin

Strawberry vagina is seen in:

a. Candida albicans

b. H. vaginalis

c. Syphilis

d. Trichomonas vaginalis

(AIIMS June 98)

All are risk factors for vaginal candidiasis except:

(AIIMS Nov 10)
a. HIV
b. Hypertension
c. Pregnancy
d. Diabetes mellitus
Clue cells are seen in: (AIIMS May 08)

b. Candidasis
d. Gonorrhoea

a. Bacterial vaginosis
c. Trichomoniasis

A 40-year-old woman presented to the gynecologist with
complaints of profuse vaginal discharge. There was no
discharge from the cervix on the speculum examination.

F2. Identify the lesion in the figure. All of the following

drugs can be used in this condition except:
Imiquimod

Podophyllin

Methotrexate

oo o

Trichlorocetic acid

The diagnosis of bacterial vaginosis was made based

upon all of the following findings on microscopy except:
(AIIMS 06)

Abundance of gram variable coccobacilli

Absence of lactobacilli

Abundance of polymorphs

Present of clue cells

aoop

. In hysterosalpingography, fallopian tubes are seen

beaded in appearance with clubbing of fimbrial end and
ampulla. Most likely cause is:

(AIIMS June 00)
a. Tuberculosis
b. Candidiasis
c. Chlamydia
d. Gonococcus

. Alady approaches a physician for contraceptive advice.

On examination, there were two symmetrical ulcers on
vulva, which were well-defined with firm base. Which
of the following is the most likely cause?

(AIIMS Nov 00)
a. Chancre
c. Syphilis

b. Herpes
d. Malignancy

. A 25-year-old female with history of multiple contacts

presenting with growth on vulva, the probable diagnosis
is: (AIIMS June 98)
Condyloma accuminata

b. Verruca plana

c. Verruca vulgaris

d. Condyloma lata

®
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11.
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18.

A young lady presents to your office with complain
of copious vaginal discharge, but there is no cervical
discharge on per speculum examination. Which of the
following should be given for the management?

a. Metronidazole and fluconazole  (AIIMS Nov 2012)
b. Metronidazole and azithromycin

c. Metronidazole and doxycycline

d. Fluconazole only

Cervicitis is caused by: (PGI June 03)

a. Pseudomonus

b. Staphylococcus

c. Chlamydia

d. Trichomonas

e. N. gonorrhoea

Minimum criteria to diagnose PID include(s):
a. Lower abdominal pain (PGI May 2013)
b. Fever

c. Cervical motion tenderness

d. Adnexal tenderness

e. Leucocytosis

Acute PID is treated by:

a. IV antibiotics (broad spectrum)
b. Drainage of TO mass

c. Abdominal hysterectomy

d. Laparoscopic exploration

(PGI June 03)

Nongonococcal urethritis is caused by: (PGI Dec 99)
a. Chlamydia

b. LGV

c. Syphilis

d. Gardnerella vaginalis

Gonorrhoea—which is not a presenting feature?

a. Discharge (PGI Dec 08)
b. Acute febrile episodes

c. Hematuria

d. Reddened lips of vulva and vagina

Which of the following statements about clinical features
in a female suffering from Gonorrhoea is correct?

a. 50% patients are asymptomatic

b. Excessive vaginal discharge is seen

c. Vaginal discharge is purulent

d. Features of perihepatitis present

e. All of the above statements are correct

True about Trichomonas vaginalis: (PGI June 05)
a. Flagellated parasite

b. Fungal infection

c. Curdy white discharge

d. Pruritus

e. Sexually transmitted disease

Trichomonas — which of the following true is?

a. Foul smelling vaginal discharge (PGI June 08)
b. Vaginal pH is 4

c. Strawberry vagina
d. Infertility

e. Abortion

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

Chapter 7 Infections of the Genital Tract
True about bacterial vaginosis: (PGI June 05)
a. ltching
b. Gray discharge
c. Clue cells found
d. Fishy odor discharge
e. Caused by Gardnerella vaginalis
True about bacterial vaginosis: (PGI Dec 04)

a. Intense pruritis

b. Gray and white discharge

c. Associated with vaginal pH

d. Commonly associated with intensive mucosal
inflammation

e. Oral metronidazole is the drug of choice

Not true about bacterial vaginosis: (PGI Nov 2012)
a. Clue cells present

b. With KOH gives amine smell
c. pH<45

d. Yellow green discharge

e. Whiff test postive

In a patient with pelvic inflammatory disease due to

tuberculosis, which of the following statements is true?
(PGI Dec 01)

a. Mycobacterium can be grown from menstrual

blood

b. Associated with infertility

c. Ectopic pregnancy is common

d. Dysmenorrhea is a common presentation

All are clinical features of PID except:
a. Temp>38°C

b. WBC count of 15,000

c. ESR -10 mm/hour

d. Tenderness on movement of cervix

During laparoscopy, the preferred site for obtaining
cultures in a patient with acute PID is:

a. Endocervix

b. Endometrium

c. Pouch of Douglas

d. Fallopian tubes

Asymptomatic carriage of gonococcal infection in

female is commonly seen in: (A1 97)
a. Endocervix b. Vagina

c. Urethra d. Fornix

Gonococcal vaginitis occurs in: (TN 2007)
a. Adults b. Children

c. Infants d. Adolescents

Which of the following cannot be detected by wet film?
(Delhi 08)

a. Candida

c. Chlamydia

b. Trichomonas
d. Bacterial vaginosis

The most sensitive method for detecting cervical
chlamydia trachomatis infection is: (Al 04)
a. Direct fluorescent antibody test

b. Enzyme immunoassay

c. Polymerase chain reaction

d. Culture on irradiated McConkey cells
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

45-year-old female complains of lower abdominal

pain and vaginal discharge. On examination, there is

cervicitis along with a mucopurulent cervical discharge.

The Gram smear of the discharge shows presence of

abundant pus cells, but no bacteria. The best approach

to isolate the possible causative agent would be: (Al 05)

a. Culture on chocholate agar supplemented with
hemin

b. Culture on McCoy cells

c. Culture on a bilayer human blood agar

d. Culture on Vero cell lines

Drug of choice for Chlamydia in pregnancy: (Al 10)
a. Doxycycline

b. Tetracycline

c. Erythromycin

d. Penicillin

A woman presents with a thick curdy-white vaginal

discharge. The best treatment for her is:

(AI 00)
a. Miconazole b. Metronidazole
c. Nystatin d. Doxycycline
Creamy fishy odor is caused by: (A109)

a. Trichomonas b. Gardnerella
c. Candida d. Chlamydia

A lady presented with creamy white vaginal discharge
with fishy odor, drug of choice is: (AIIMS May 09)
a. Doxycycline

b. Ofloxacine

c. Metronidazole

d. Clindamycin

Most common site for genital tuberculosis is: (AI 98)
a. Ovary b. Uterus

c. Cervix d. Fallopian tube

Most common route of transmission of endometrial
tuberculosis is: (AIIMS June 98)
a. Direct local spread

b. Lymphatic spread

c. Retrograde spread

d. Hematogenous

The most common cause of tubal block in Indjia is:

a. Gonorrhoea infection (AI 06)
b. Chlamydia infection

c. Tuberculosis

d. Bacterial vaginosis

Salpingitis/ Endosalpingitis is best confirmed by:
a. Hysteroscopy and laparoscopy

b. X-ray

c. Hysterosalpingography

d. Sonosalpingography

(AI 08)

A 19-year-old girl with painless ulcer in labia majora
with everted margins: (AIIMS May 2013)
a. Treponema pallidum

b. Chalmydia

c. Gonorrhoea

d. Herpes genital ulcer disease

NEW PATTERN QUESTIONS

39.

40.

41.

42,

43.

44.

45.

Which of the following is true with regards to genital

tuberculosis?

a. Ovarian involvement can occur without tubal
affection

b. Infertility is mainly due to anovulation

c. Acid fast bacilli is identified in 100% cases of
tubercular endometritis

d. A negative Mantoux test reasonably excludes
tuberculosis

The following statements are related to tubercular

salpingitis except:

a. The abdominal ostium may be patent with eversion
of fimbriae

b. The early les