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MENSTRUAL CYCLE

Oogenesis 00:01:24

() 1 ooce
At puberty | meiosis - | (Sets arrested in
Diplotene stage of prophase)

Qa° oocyte + O g polar body

Structure of Ovary:
Before pubert5 :

0 5 O I dogie

O
B 5 0 &> Theca cells
©o 00— granulosa cells

o O
o}
Q O

Primordial follicle

Cortex: Primordial follicle
Granulosa. cell
medulla. : Blood vessels
Theca cells
Number of follicles :
* maximum : At ST month of intrauterine life (-7 millior.
* At birth : 1-a million follicles.
At puberty : 4-5 lakh follicles.
Initial recruitment of follicles is Hormone independent.
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_l_?iole of FSH ; 00:08:55

At puberty, Hypothalamus - Pituitary - Ovarian - Axis (HPOR)
becomes functional.

ngo{halamus
Pulsatile manner Gonadotropin Qeleas‘m3 Hormone
,  (&nRrw.
Anterior pi’cwkarg

W

FeH (Folicle Stimulading Hormone) release.

Functions of FSH :
* Prevents the follicles from undergoing odresio.
* Stimulates follicles.

Role of Fom :
FSH acts on @ranulosa cells
|
E,strosen Inhibin - &
Negodive feedbock
on FSH.
Negative Positive £xolfemtes utarina
feedback feedbock endometrium
on FSH on LH ..Never sive &e{rogen
l \L alone 1o o. female with
l FSH T LH intact uterus.
All follicles die except Can cause *endometrial
one Dominant follicle cancer
(ie the Follicle with * endometrial
maximum FSH receptors hgperphsia
on Granulosa. cel)

. FSH receptors are present on Granulosa. cells.

a. aranulosa. cell tumour of ovary : Feminizing tumor.

3. Tumor marker for &ranulosa. cell tumor of ovary :
Inhibin - &.

aoeds eAloY
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Role of LH . o083
estrogen has positive feedback on LH.
s
. l
LH Surse Acts on Theca cells Acts on
($sudden in LW i &ranulosa
. \nrl’mwvs' - rrvauce androgens cells.
es\rosen l
* &strogen: In Granulosa cells,
300 pg x 48 hrs deose Hissue :
& mdrogens —> gstrogen
meiosis— resumes (65 aromatase enzgme).
(Hormone
Dependent)
* Ovulation
(°ooeyte —> a°
oocgte).
* Follicle —> Corpus
luteum
Two cell two gonadotropin theory 00:24:38
Granulosa. cell :
Cholesterol
LH + CAMP
<D cYP-11 <§% Fa.
LH (—ﬁ
Androstened 3 '
. ione >
- A :
* Testosterone D ea(rmr@ i
Theca cell Granulosa. cell
Aromatase enzyme absent Aromatase present §
CYP 17 present CYP.IT absent
Adipose Tissue *
Androstenedione >8.
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Role of LH granulosa cell 00:30:21

twn

by 4

Acts on ranulosa cell

W

Luteinization of cells

snul\amowwoslproseskeronereleaseevenbe%reoma&m
(ot the time of LH surge).

This small amount of progesterone has positive eftect

on LM, FSH (Increase in LH, FSH. ‘

* In females, LH receptors are present on Theca cell,
Granulosa cell. ‘

* Progesterone appears earliest in menstrual cycle ot LH
surge (33-30 hrs before ovulatior.
* There is LH and FSH surge before ovulation.

Follicular/Proliferative phase menstrual cycle 00:35:40

Dag 14
- il pominant Follicle 5 Ry e
tin size .
w © 0O O |
l Pre-antral, Antral,
aronulosa.  Sraftian folicle  Owulation
cel %6? .
R'e ° ooo °
esirogen
l
N J YV

Negative  Proliferative  Positive
feedback endometrium Feedback
on FSH on LH

l

LH surse
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* Ovarian c5de is inttiated b3 F&M,
* size of foliicle, just before ovulation ! 18 = 40 mm.
. ForLHsurge%oocwr,eskmSenleVels: aooPSx-\Bhrs.

* LHsurge 333::‘0“% Ovulation.

34 - 36 hours

* LM peak 10 - 13 hours 5 Ovulation.

Ovulation

10-1a hrs

m&msen LH
* Time interval between esh’osen peak %o LH peak :
14-34hrs.

* Time interval b/w estrogen peak to ovulation : 34-2hrs.

* LHSurgeis initiated b3 estrogen.

* LHSuwrgeis maintained b3 both estrogetmnd
proswerone.

* Before ovulation there is LH and FSH surge.

9 Maﬁon‘sdue’mLHSurseonla.

* meiosis-l is resumed due to LH surge (33-36 hrs before
ovulatiory.

Ovulation 00:48:42

l‘oocg&e

Cumulus oophorus (granulosa
cells surrounding I°0005'!e)

Antral cav‘-kg
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Normod\!j :
* Antral cavity Quid ¢ estrogen + arowth factor + LH.
* LM appears in the antrol ca\fu’aj Quid only toward mid

cgcle.

Anovulation :
I¥ L4 appears in antral cavity Sluid early in the cycle :
* Leads to atresia of follicle.
* Decreases mitotic activity of granulosa. cell.
|
Leads to Anovulation

Secretory phase of menstrual cycle _ 00:53:02

1° oocyte —> a’ oocyte.
Follicle = Corpus luteum.
LH : Maintains corpus luteum in o. non-pregnant female.
Corpus luteum :
* Corpus luteum starts growing under the effect of LH.
* Doy aaof cgcle/e days after ovulation :
Attains maximum size and activity,

Day 33
Day 14 | Doy a8
o o O
Corpus luteum g
Hormones produced by corpus luteum 00:56:36
Hormones released bg corpus luteum
I
Progesterone estrogen Inhibin A
z (mainiy) L J
<
H I L e
: { !
Nesodcwe Secre’corg action
feedbock on * Supports uterine
LH endometrium.
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At low concentration of progesterone : 1 n, 1 Feu.
At high concentraion of progesterone ¢ $ L, | Fom.
Corpus luteum degeneration 01:01:42
JH

Corpus luteum degenerod:%

[ ] 1

| progesterone l&s{rogen } nhibin - A
) e
- 1Foh (as negoative
Support to Vasoconstriction \ I
endometrium J/ \L = Sone)
is lost Qeleasj PaF - al Acks on g ——
endometrium fmyometrial cell
sheds: menstruation contractions Solende Sl
Uterine endometrium Pain during
e e Proliferates deep
(dysmenorrhoea) e of
Superficial Deep endometrium
\2 layer
Sheds ot @ona.
the time of basalis)

Release of metalloprotease enzyme
menstruadion. leads to shedding of endometrium.

Deep layer is responsible for regeneration o} entire
endometrium in next cﬂde.

Da5 aa
Doy 14 Day a8

O O @O OO mestuaton

Tcorpusu’cewnmz“ lCorpuswkeum
[ )}

Prmone Es{rosen Inhibin A

Secretory I
action

a"“hal$o¥w9t\stmalc5de=bu’ceoJ/Secre&or5p\'\ase.
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One liners in menstrual cycle 01:13:22

. mMain hormone in :
I* half of the cgcte s &shrosen
a™ half of cycle : Progesterone.

Follicular phase Luteal phose
DO{j <) W ) ’— C Jﬁ Da{.j—ae
T 4 T
May vary (depends Fixed
on cycle |eﬂ3’<h) duration

a. Da50¥ownaﬁon=c,om’cl4da55bacl«wards¥rom’che
date of next menstruman, »
or
Ovulodion = Total length ot cycle - 14

(83 : db do.5 cycle, day of ovulation = b — 14 = Doy 13

3. Corpus luteum :
Hormone that maintains corpus luteum in non — presnan&
female : LH.
Hormone that maintains corpus luteum in pregnant female :
hce.
Lite span of corpus luteum in non-pregnant femoale : 10-1a
dags.
Life span of corpus luteum in pregnant female : 10-1a. weeks
Hormone that protects corpus luteum $rom undergoing
Iu’ceolgsis :heg

Levels of hormones 01:23:14

All hormones peak at time of ovulation (LH, FSH.
estrogen peaks just before owulation @4 — 36 hrs)

Progesterone peaks of day aa of eycle (8 days after
ovulation).

eoeds aAlOY
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Gruwlng!olelo Ovuhion Covpmlubum Corp\nm

37 C ‘—f—\._——\\—_—_
: 14
|

Q—Foﬂeuhrph-u—v<—— Luteal phase ———p
0days 14 days 28 days
ovulation

At 00\5 aa:
* Progesterone peaks.
* Size of corpus luteum : Mavimum.
° r-\l\’ces’cs%rmwomboneatdagaao?rcade.
At high concentration of progesterone : Negative feedbock on
LH, FSH.
Level of LH, FSH : Minimum in secretory phase/day aa of
cgcle/ | week before menstruation.
mittelschmerz 53ndrome :
mideycle abdominal pain,or
Poin in the abdomen ot the time of ovulation

Characteristics of menstrual cycle 01:33:48

Initially * High levels o¥ progesterone support
endometrium
eventually : Progesterone level decrease and support of
endometrium is lost.
rersiion
most important hormone needed for menstruation :
Prosesterone.
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Progesterone connot act unless endometrium is primed
with estrogen.

In cose of pos&pon’mg/preponing the menses :
a-3 daﬂs before expected dote of menstruadion.

Start Progesterone (g9 ¢ S mg Primolut-N TDS).
H'\Sh progesterone levels.

Once stopped, levels o progesterone will go down.
v+ o ST DDXONT ST TS aorey 3-3 dags.

Female complains of delayed menstruation (0 days)

N2
Sexually active female
urine pregnancy test (UPT)
|
Positive Negodive
N% J
Pregnancy Reduce Progesterone levels
me cause of secondary \
amenorrhea. Shedding of endometrium
d N%
f Progesterone levels menstruation
4. Drug : meprote lomg
(pregnant endometrium) \”
\L S=1 dD.BS
No menstruation i 1
— pfter deliver5 : Increase Pmses&emne levels
Placenta. removed \”
J Once stopped, progesterone
| Progesterone levels 'eve‘SfN\ down
N%
Shedding of decidua. Loss f endometrial support
Loch‘i menstruation Starts.

ooeds oAy
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\f a female does not ovulate

[ —

No Corpus Luteum Hormone present &s’«ogen

l J
Reduced / Absent Proliferates endometrium
progeskemne d
4 Shedding of weak endometrium
c/0: Amenorrhoea.  “gstrogen break through
bleeding’

es{rosen break ’(hrwsh bleed‘ns, can occur on any da5

l
nnomuatorgcﬂcles

|

Irregular; Painless, heavy bleeding,

Normal menstrual cycle 01:49:05

Sudden decrease in progesterone levels
|

{ N

Release of Vasoconstriction

metallo-proteinase ¢

enzyme P&F a0 released

X A

Ischemic necrosis T myometrial Contraction

of endometrium l
D}jsmenorrhoea

endometrial Shedding (Pain during menstruation)
Indication of ;Lwlo&\on

(ndirect indicator)
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ATYPICAL UTERINE BLEEDING : PART 1

“wew guidennes given by FIGO &
adopted by FOGSI

00:02:41

menstnmlcaclwbescﬁbedh‘twbheadinss

. Frequency of menses  In days.
a Qegular'rtgo&‘-menseswgcle’tocgclevwia&mw

months.

3. mro&iono?%windaﬂs.

4. Volume of monthly blood loss : in ml (rough estimadion).

Characteristic Normal limit | Abnormal | Old term New term (Rug)
Frequency of a4-38days |<a4days | Polymenorrhea Frequent cycles
menses
>38days | Oligomenorrhea infrequent cycles
Regularity : a-30 days Regular
to
%d:m:‘f,e No bleeding Amenorrhoea
>aoda55 Irreqular
Ouration of flow | 4S-8days |<4Sdays | Hypomenorrhea | Shortened
bleeding
>8dngs memxrhas‘n Probnsed
bleeding
volume of blood | 30-80 mi <3aoml Hypomenorrhea. | Light bleeding
D
oss >80 ml ma\orrhos'n Heavjbleedns

Consider a. female who had her DI of periods as follows

I* march 229 30" march —229%— 1" aoril

She has frequent cycles, as the duration of cycles is less

&mthenormalcgclelensﬁao‘?“—sedoﬂs

cgcle’cocgdevario&ion'\so?-adagsForcgd%’cobe
rresulon&hevarhb&tgwdbem&maoda%
(Normal : 3-30 days).
Hence, the patient’s cycles are frequent and regular.

garlier : Term metrorrhagia included,
" Wregular cysles.

* Intermenstrual bleed‘ng.

Gynaecology * v4.0 - Marrow 6.0 + 2022



Now * Irreqular cgcles, intermenstrual bleeding are used

Qecenﬂ5 in 30I8 : Federation OF Intermational e\anaecolos'\sts

And Obstetricians (A& has again proposed following eriteria

for AUB which has not been adopted by FO&SI.
I eesmarrtg :
* Originally : & - 30 d days variation (normaD.
* Now (new proposad : 7-9 days.
3. Duration of bleeding :
- 0ri3'nal\5=a-8da5$.
* Now : uptill 8 da55.
<8 dags : Normal.
2 8 days : Prolonged.
Atypical uterine bleeding/AUB 00:16:45
Bleeding which does not follow the above normal
characteristics.
It could be :
* Structural lesions (mnemonic : PALMD.
* Non-structural lesions (mnemonic : COBIND.
Structural lesions Non-structural relations
AUB-P : Polyps. AUB-C : Coagulopathy.
AUB-A : r-\denomgosis. AUB-O : OVulod:or5
AUB-L : Leiomyoma. dysfunction (anovulation not due
AUB-m : Malignancy/ | to drug intake).
hgperp!asia. AUB-€ : endometrial causes.
AUB-| : ladrogenic (due to
OCP,UCD).
AUB-N : Not otherwise classified.

M—P=Pol3ps.eo’<hendometﬁal‘iendocer\ﬁcalpo|3psare

included.

me—ma\don-e’crialﬁssueisgeser*innyomekrmn,
ot least 3.5 mm begond ijw\ctm
AUS - C : Most common is inherited Von-Willebrand disease.

Gynaecology * v4.0 - Marrow 6.0 - 2022
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%—O=Conmnl5duekoanovwahon.
Can lead to oligomenorrhea. (due +o low
progesterone) or HMB (Heavy Menstrual Bleeding
due to increased estrogen),now referred to as
infrequent/ irreqular cycles or amernorrhea.
AUB - | : Breakthrough bleeding during use of OCP, IUD.
AUB - N : Not otherwise classified.
example : Chronic endometritis, AV malformation.

* garlier: Heawy, noneyelic bleeding unrelated to the
structural lesions of uterus, infections or sastermc
disease is known as Dgs&lunchoml Uterine eleeding
©UB), Mostly due 40w v

* Now the term DUB is obsolete and anovulation is
considered as a. part of AUB-O.

Atypical uterine bleeding :

* Reute AUB : gpisodes of heawy bleeding that is sufficient
in quantity to require immediate intervention to prevent
further blood loss.

* Chronic AUB : Bleeding $rom uterine corpus that is
abnormal in volume, reqularity §/or timing, and has
been present for past & months.

Identification of patients with heavy bleeding  00:27:58

. Pictorial blood assessment chart (PBAC) : The chart is
siven’coiferr\alewi'chcorr\plajn’cso?we,scorhsdone.
Score : 2 300 indicates HMG
(under normal circumstances, score : <I00).

3. ¥ Hb <10 g/dl.

3, A’—soamgeoﬂlpadeverga\-\ours.

4. ¥ bleeding is interfering with day to day life (Aco&
eriteria : American College OF Obstetricians and
aynecologists use this eriteria. for HME).

eoeds eAlOY
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Pods Tampons Clots Foodeg | &core

paise | rupee | each
@-QB el o
Gpt | Gpts | Go | Upks size | sice

each) | each) pts |each) | (spts |Gopts | Gpt | GGpt

Sloloa|a | ln|s o | |-

In case of coagulopathy, investigations like bleeding time,
clotting time, PT and aPTT $hould be done.

Criteria for positive sereen for coagulopathy :
Any of the following :
. History of heavy bleeding starting ot menarche.
3. Any one of the following *
* Postpartum hemorrhage.
* eleeding associoted with dental work.
* Surgery reloted bleeding,
3. At least 3 of Following symptoms:
* At least | episode of bruising per month.
* Atleast | episode of epistaxis per month.
* Frequent gum bleeding,
* Family history of bleeding disorders.

Active space
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Clinical vignette of AUB 00:36:44
Based on h'\storg :
* History of intermenstrual bleeding/metrorrhagia. : Polyp,
endometrial couse (intermenstrual 3po’c{in3).
* History of HMB, marked dysmenorrhoea. : AUB-A.
* History of prolonged uncontrollable bleeding : Fibroid
(submucous).
Intramural fibroid : Variable amount of bleeding,
Subserous fbroid : Asymptomatic.
* History of heavy bleeding at menarche, $ami|5 history
of b\eedins : AUB-C.
* History with signs of anovulation/! ol'gomenorrheol/s'gns
of insulin resistance : PCOS (AUB-O).
° H‘\s’corg OF copper T imaauskinn - Auwa. -
Based on examinadion :
uterus : uterus : enlarged
Normal in size
1. Polyp. Much enlarged, uni?orﬂg Normal to mildly
a. Coagulopathy. irreqular enlarged, up to enlarged with
3. O\Mator}j \L 13 weeks size restricted
disorders. \L mobility
4, endometrial Fibroid \L
disorders. Adenomgos'&
S. latrogenic (elobular AUB-M
disorders. uterus, uterine MW
tenderness ) i
(mobility
restricted due to
adhesions)

PALM : These are structural lesions where the size of the
uterus could be abnormal excep{' in polgp
COEIN : These are non—-structural causes, where the size ot

the uterus is normal.

Case presentation of AUB

00:46:14

H‘ns{-orB=

I rr\ens’crualhistor5=
* Age of menarche.

Gynaecology * v4.0 - Marrow 6.0 « 2022




* LmMpP.
* menses : Frequency, regularity, duration, volume.
* Intermenstrual bleeding/post coital bleeding,

a. symptoms of anemia. like %{Bue, malaise ete.

Sexual § reproductive history :

* Past preanancy § mode of delivery,
* Future desire of pregnancy,

= Sub?eﬂ'ili’cg.

* Concurrent desire of contraception.
* Previous ST

* Previous pap smears.

Associoted symptoms :

* Pain: Dgsmenorrhea.

. D'\scharse.

* Bowel § bladder pressure symptoms For Rbroid).
S5s\tem'|c :

. weigh’t dnnge.

. Ooagulopakhﬂ h'\storﬁ.

* PCOS, liver, renal, ’chgroid disease.

* Drug historB.

Y Fomi\g historg :

* venous thromboembolism.
* Te.
. malisnancg.

exomination :

IR AP SR

&P,

sml.

goitre.

Pallor.

Signs o¥ hyperandrogenism.
Hepodcosplenomesalg.

Per speculum/bimanual examination :

Per rectal examination i appropriate.

Adnexal mass, size of uterus, anteverted/retroverted,
Retroverted, fixed uterus : endometriosis.
Chocolate eyst : Adnexal mass in endometriosis.

Gynaecology * v4.0 - Marrow 6.0 - 2022
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Investigations recommended by FOGSI in
case of AUB 00:51:08

Lab inveskigaﬁons :

. Complete blood count : Recommended for all females
with AUB.

a. UPT if pregnancy is suspected. in reproductive/
perimenopausal/adolescent females.

3. BT, CT, PT, PTT done if there is positive screening for
congplopathy
Further investigation for von-willebrand disease is
recommended in consulttation with hemakolosist

4, TSH. "

S. Serum ferritin,

\nvesﬁsa’dons included in Von-willebrand panel : VWF, Factor
VIl activity, ete., should be done before starting
hormonal treadment for AUB or 7 doys after oestrogen has

been stopped

imaging
L usq:

* Should be done in all AUB patients except in
adolescent females with excessive bleeding (puberty
menorrhagjio).

* pecoause causes for puberty menorrhagia. are
anovulation % bleeding disorder (US& is not helpful in
diasnosis).

Fisrt investigation in AUB is UPT followed by TVs.
a. Doppler ultrasonography : On suspecting,

* AV malformation.

. malisnancﬂ.

* To differentiote between fbroid § adenomyomas.

2. For in’cmca\fu’carg lesions :

aoeds aAlY

Mormal\3 uterine cm/&g S o po’cenhal ca\rrtg with
anterior and pos\'erior walls col\apsed.
Distention media. should be used before inserting
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hgs&eroscope to distend the uterine cav'xhj
SIS (saline Infusion Sonography)

Distention media. should be used before SIS,
3D-usa.

4. MR\ : To difterentiote between Rbroid § adenomyosis.

S, endometrial somphng : \nvest'go&'\on o choice for
assessing endometrium.
OPD procedure.

C,anbedoneb5=

endometrial Biopsy : Using endometrial Biopsy (€8)
curette.

endometrial aspiration cﬂ&olosg 1 loC

Worldwide : Done using Pipelle/Vabra. aspirator.

In India. : Done using Karmann’s cannulo.

Indications for endometrial sampling :
. Al females > 40 years (National Guidelines),
FIGO : > 4S years, with complaints of AUB irrespective of
us& findings.
a. Al\?emales<405ears,complah&so¥nueﬁwhohave
high risk factors for endometrial carcinoma.

Obesity,

Hﬂper’cension.

PCOS.

Diobetes.

endometrial thickness > 1a mm on US&,.

Family history of ova/ breast/colon carcinoma.
use of Tamoxifen.

3. AUB unresponsive to medical mamgemen’c.
4. In post-menopausal females, endometrial thickness
2 4mm on USa.

Fractional curettage (D&C) & hysteroscopy 01:05:22

This is the Sold standard method 1o assess the endometrium.
Done in OT under anesthesio.
H}js’ceroscopa is done for focal lesions.

Gynaecology * v4.0 - Marrow 6.0 « 2022
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Fractional curettage or © § C : For all generalised endometrial
thickness.
uterus is divided into different sections like fundus, body,
isthumus, cervix and sample is curetted from each section.
This is Known as Fractional curettage.
Indications :
* |f on endometrial biopsy report : endometriol
hﬂperplas‘\a with atgpical cells.
gndometrial hgperplas’n with adypio. : Chances
for endometrial cancer is high. management is
hgsterectomg.
Froctional curettage + Hgsteroscopg should be done
before hysterectomy 4o rule out endometrial cancer.
* ¥ endometrial biopsy report says insufficient
endometrial tissue.
* Incaseof tightly closed internal os.
* 1§ endometrial biopsy report is normal but patient
continues to bleed,

Indicadions $or therapeutic DC :
. Removal of retained product of conception.
a. Treotment of GTD (Molar presnancg) : Done only i¢
suction evacuation is not possible.
3. management of acute AUB in potients with unstable
vitals.
4. eleeding unresponsive to medical treatment.

Cervical cytology/PAP smear 01:16:34

* Carcinoma cervix has a bimodal peak : 3S - 39 years,
60O - b4 5ears.

* So in femole presenting with AUB specifically it
complaints of post coital bleeding, post menopausal
bleedins * Pap smear should be done.

oords eAlOY
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ATYPICAL UTERINE BLEEDING :
PART 2

Ultrasonogram (USG) findings in AUB 00:00:18

usq “nd'\rg

‘échosenic smooth inkmcmfrtarﬂ
mMasS.

Heterogeneous texture of
endometrium § obswr'ng
ot endometrial myometrial
| junction.

well defined solid mass with
whorled appearance with
echogenicity similar to
myometrium.

Fibroid

Thick endometrium
2 1amm in reproductive age ;
2 4mm in pos’c menopausal

wonmen.

endometrial hgperplasia/
endometrial cancer.

uterus is normal in size but
Juid in endometrial co.\rrt.5

AUS - €

Thick endometrium with
polycystic ovaries.

AUB — O (Anovulotion)

Normal uterus with normal

findings.

Sometimes a. hemorrhagic cyst.

AUB - C (Cnasulopaﬂ-\a)

Management of AUB

00:05:07

Management of AUB depends on
Couse.

Age of the female (adolescent, reproductive,

perimenopausal § post menopausal womer.
Severity of bleeding (mild, moderate, severe).

Gynaecology * v4.0 * Marrow 6.0 * 2022
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&enerol management of AUB :
- ]
Severthy of bleeding management plan
mild bleeding No hormonal treatment needed,
Reassure the potient and
supplement with Iron § Folic acid
(FR tablets § NSAIDS 4o control
bleeding,
Maintain o. menstrual diarg
Reqular $ollow up
moderate bleeding | Hormonal treatment with OCPs (E+F)
or Progesterone only pills.
Severe bleeding/ | Dilatation § Curettage.
heav5 menstrual IV gstrogen.
bleeding
In normal menstrual cycle,

Doy | — 14 : Estrogen proliferates the endometrium.

Day 14 : Ovuladion.

Corpus luteum formed, releases progesterone that acts like o
cementandwppor’cs{heendometrium’cho&hasbeenprmed
b5 es’crosen

Progesterone cannot act on an endometrium that is not primed
b}j &etrogen

Corpus luteum increases in size il dmj aa.

After that, progesterone has neqative feedback on Lk and
size of corpus luteum decreases —> support to endometrium
lost and menstruation starts.

To prevent endometrial shedding (menstrual bleeding),
gstrogen and Progesterone together (0cPs) or Progesterone
on|3 pills, can be given.

gstrogen proli?erates the endometrium and Progesterone octs
like a. cement and supports the endometrium.
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Treatment of moderate bleeding 00:12:44
Treotment Feotures
estrogen § Progesterone To control bleeding,
(oce pills) : I pill per day OR
start with | pill per 8-1a hours
gstrogen proliterates g when bleeding stops
endometrium and 3
progesterone holds it one pill/ day,
together. Advantages
gstrogen is hemostadic.
Has contraceptive beneft.
Progesterone only ’cherapg * | estrogen is contraindicoted
(o0
Patient refuses OCP.
In AUB -0 (Anovulatiory : To reqularize cycles § control
bleeding : .
Start Progesterone, mid cgcle
for 10 - 13 dows.

In AUB other than AUB - O ¢

In practice : Prosesterone
given $rom I* - 10" day every
month.

when Progesterone is stopped
on the 10" day, withdrawal
occurs and menstruation
occurs, excessive bleeding is
controlled,

endometrium is exposed to
high levels of progesterone —>
No menstruadion.

Given $rom Doy s — as of
every month for 3 months.
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Pros&s’cerone onB pill can be given orad\5 :
micronised Progesterone 400 mgy/day OR
Norethindrone a.5-S mg /d OR
MPA 10 rns/d.
it can also be given as LNG - UCD (Mirena).
Added advantage of LNG - UCD : Contraceptive beneht.
In moderate bleeding : OCP > Progesterong oplu oills. -

Severe/ heavy menstrual bleeding 00:20:14

In heaogimnstmal bleeding (HM&)

Thin endometrium.
¥
Due to less estrosen.
)
¥
NO use in skar’dns onlg Prosm’cerone.
Vitals unstable :
Dilotation § curet-tnse \Y &strosen
mManual removal of the Hemostatic and primes
shedding superficial endometrium
endometrium. Atter bleeding stops
l
Temporary method. OCP or Progesterone only pills.
® I:leedhg does not stop
\Y) &rosen + Hemostatic
agent (Tranexamic acid/
gpsilon aminocaproic acid) +
Progesterone only (a4 - 48w
¥
ajed“s stops
OCPs/Progesterone. '
Contraindication : High risk of thromboembolism.
Adolescent females to prevent | Given for a4 hours only. ‘
intrauterine adhesions called | May extend to 48 — 7a hours, |
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Bleeding
Part - 2

Con be given in reproductive Con be given to adolescent
and perimenopausal age group females.

wonmen.

Vitals stable : H'\Sh dose estrosen ond Proses’cerone pilis

(es{rosen > S0 mcg)

Puberty menorrhagia 00:29:13

mMC cowse : Anovuladion.

a™ mc : eleeding disorder.

usq is not mandodor Y

Done 1o rule out other pelvic pa’cholosies

Trans Abdominal (TAS) preferred over Trans Vaginal (TVS)
usea.

mManagement :

Hb 2 10 : mild/moderate bleeding,

Hb <10 : Severe/heow5 bleedino.

Sever‘rt5 Treatment

mild : Reassure.

Supplement with Iron § folate
Number of days of bleeding | tablets § NSAIDS.

longer than normal § short
cycles for otleast 3 months.
moderate : OCP or only progesterone.

Number of dows of bleeding Presen’d5 bleeding > 8 do.5$ 3
>80rc3clesever3|—3 ls*|ine=ocPsinceestr03enis
weeks hemostatic.

PresenH5 not b\eedins :
I* line : Progesterone only pill
for 10 dags every month.

Active space

Severe bleed‘ns : Thin endometrium.

Gynaecology * v4.0 « Marrow 6.0 - 2022

P



26 Gynaecology

oeoeds aMpY

03

Leave Feedbac

Stable vitals unstable vitals

High dose estrogen § Progesterone | Iv estrogen followed by
pil. maintenance ’thempg
(estrogen > SO meg). oce).
Administer

I pill 4™ = 6" hourly for a4 hours.

| pill 8" hourly for 3 days.

| pill 13" hourly for 3 weeks.

| pil/ day to be continued

till anemia resolves for 3 - 6

months.

Maintenance therapy 00:37:47
oce Proses’cerone

Hb < 10 = Give con’cinuouslg Due 1o anovulation :

for 3 months and then excess estrogen, excess
withdrow. bleeding,
Hb 710 = &ive in cyclical First 10 c\ags every month

manner for al doys, every for  months and stopped
month and then withdraw. -> withdrawal.

followed bﬂ S - 10 g once a
doy

Stable podient planned for | withdrawal bleeding
OCPs with h‘\sh dose es’(rogen : | controlled :

But estrogen is As bleeding is due to

contraindicoted, progesterone withdrawal
rather than presence of

Progesterone that also estrogen.

contains es’crogen :

Norethindrone S - 10 mg/

twice or thrice a dag

~F
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AUB in perimenopausal women 00:43:39
mC couse : Anovuladion.
Other causes:

Clinical conditions Tests done to d‘ngnose/ rule out.
Pregnancy Urine Pregnancy Test (Veap)
Fibroid § Polyp Uttrasound (USEY.

Thgroid, prolactin TSH, prolactin
disorders

Premal‘gmn'c conditions :

CIN PAP smear
endometrial hﬁperp\asia gndometriol samplins

Naodional Suidel'\nes :
Females 2 40 years, irrespective of US& findings > Do
endometrial samplins.

manasemen’c :
Severe bleeding with
Vitals stable Vitals unstable
OCP with High dose estrogen Dilotation § Curettage
l y
Control bleedin3 OCPs
J or
mirenao. IUCD : Mirena.
\Y] estrosen
D § C preferred over IV estrogen because of increased
risk of thromboembolism

medical management fails = Surgjical management :

endometrial ablation.

In fbroids :
uterine arter5 embolization.
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l. crgokhempg . Roller ball.

3. gipolar frequency 3. wire loop.

3, H5dro’chernnl ablation : 3. Vaporizing electrode.

Circulation oF hot woter. 4. Laser.

4, microwove €A S. Transcervical Resection
of endometrium (TCRE)

Leave Feedbac

Magnetic Resonance guided focused Ukrasound.
Surgery

H53terec’com5.

mﬂomec&omﬁ.

Endometrial ablation (EA) 00:47:15

Principle :

Surgical destruction of the uterine lining (basal layer) upto 4
- b mm deep.

DAC is not therapeutic as it removes only superficial loyer
which can regenerate back.

Permanent ma:nsemen’c.

For $emales who do not desire future pregnancy

&S!Qicacg of endometrial ablation : Comparable to MIRENA.
So, mirena. preferred os it is non surgicol.

methods of €A :
Non resectable €A Resectable A
Uses disposable device Uses resectoscopic
inserted into the uterus : electrosurgical instruments.

COmmon|5 done now.

Device delivers energy nblatins or cut the
to uni¥orml3 destroy the endometrium.
uterine linins b3 either
heating the endometrium to
©0° C or cooling it to -6S°C
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Bleeding
Part - 2
a™ generation : Not done I* generation : Done under
under hﬂsl'eroscopic hgsteroscop‘\c Suidm\ce.
Suidance.
Complications under Hgs’feroscopg,
No Sluid overioad. distension medium used to
dilate uterus with inlet §
outlet.
Distension media. absorbed
leading to Suid overload.
Indications for €A :
Owulatory menorrhagjia. in perimenopausal females.

Acute AUB In hemodgnamical\g stable po&ien’cs in whom medical
’cherapg is contraindicated or unsuccesstul.

Contraindications of €A :
Absolute Relative
. Pregnancy or desire to | L. Size of uterine cavity 10~
preserve fertility, 1a em (Disposable devices of
3. ¥inown/suspected Non resectable €A are small
endometrial hﬂperplasia/ and cannot be used in a large
concer. uterus).
3. Active pelvic infection. a. Post menopausal women
4. UCD in place. Highest risk of endometrial
S. Previous trans- hyperplasio. K cancer.
mgomeh‘iod uterine 3, C,ongeni’cal uterine anomaI&
suroeru 4, Severe mfjome’cr‘nl '(himins.
|

Always endometriol sampling is done before A —> Rule out
endometrial hyperplasia/concer.
Saline infusion sonography/ diagnostic laparoscopy > Rule
out polyp § Rbroid.
Complications

* Uterine perforation.

b Hemrhase

* Hemaoatometro.

* Pelvic infections.

Active space
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Post menopausal bleeding (PMB) 00:57:56

Definition : any bleeding that happens after menopause.
MC couse n’croph‘\c endometritis,
mechanism * Post menopausal femoales

!

Low es’«ogen levels
!
l-\’«ophic thin endometrium
¥
when stretched/ Slightest tension

!

Tears = 6Ieed‘m3.

Other causes of PM& include :
* Hormone Replacement Therapy (HRT).
* endometriol h5perplasia.
¢ endometrial CA : 0n|5 10% post menopausal bleeding,
* Cervical Cancer : Post coital bleeding more specific.

. Polgp&

* Atrophic Vasin‘rl'is.
\nves'cigoddons :
usG : To rule out fbroid, polup.

measure endometrial thickness.
< 4Amm 24 mm
Tranexamic acid § follow | endometrial sampling by :
- (b endometrial biopsy,
endometrial aspiration eytology,

PAP smeayr :

Post menopausod women —> Rule out cervical cancer.
endometrial thickness < 4mm + Persistent endometrial bleed‘ng
> gndometrial sampling to rule out Tgpe a endometrial cancer.

;s endometrial cancer :
g
8 Type | (M) Type 3
excessive estrosen Normal estrosen
J, ¥
Thick endometrium Thin endometrium (<4mm) |
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DYSMENORRHEA
Dysmenorrhea is defined as pain during menstruation.
it is usually Cramping type of pain in the lower abdomen.
Dysmenarrhea is of two types :
I Pn‘mo.rg Dgsmenorrhea.

5. Secondaurg Dgsmenorrhea.

Primary & Secondary dysmenorrhea 00:00:50

Primary/ Spasmodic dysmenorrhea :
Pahocowsdurinsovwatorg cycle and it is because of the
mgome{riad contraction.
Due to prostaalandin release : P&F, alpha.
Not associated with any pelvic pathdoss.
Potient is usml\g a young female with complaints of pain
durins menstruadion since 1-3 years ofter menarche.
\niﬁal\g no pain because the cgdes were anovwadrorg.
more common in females who have,

* &ar\g menarche.

* Increased inter-menstrual period.

* Increased menstrual Slow.
Pain gradually decreoases on its own after some phgsical
activity, ofter marriage or childbirth and reassurance should
be given.
Pain begins with menses or_just before menses and 3radual\5
decreases within 73 hours.
Pain is spasrnodic in nature.
Pain is intermittent and varies in '\nter\s'dg.
Pain i centralized and in Sup'o.pubic rea'm.
m5be associotked with %msical factors.
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Secondary/ congestive dysmenorrhea :
Pelvic po&hologg present,

* endometriosis (Most common cause).

. l-\denorrgos‘xs.

* Fibroid,
Patient will be a female in reproductive age group > 20 years,
with complaints of pain during menses present for the past
few months.

Pain occurs much before the onset of menses and remains
evenaﬂeronse{o?periods.

Pain is COnSesni/e N NaTure, Intensiy o pain keeps on
increasing (Progressive dysmenorrhea).

Pain is localized.

Dysmenorrhea moy be associated with dgspareunia ond

dgschez‘n.

Management 00:08:51

Primary dgsmemrrhea :

* NSAIDs.

. OGP=maKes’che05deo.rWuloior3,55nt\'\eﬁcestroaen
has negative feedback on FSH and synthetic
progesterone has negative feedback on LH.

* Vaginal rings can be given.

* Levonorgestrel (Mirena) : Makes the cycle anovulatory,

Secondo.rg dgsmenorrhea :

Treot the cause of dgsmnon'hea.

Pain atﬂwe’dmeo?ovulo&ion(m‘\dcacle pain or & weeks
before menses) is called as mittelschmerz syndrome.

eoeds eAlOY
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GYNAECOLOGY - ANATOMY
INTEGRATION : PART 1

Female external genitalia :

Also Known as vulva. or pudendum, consists of :
* mons Pubis/Venereum : Hair bearing area. of the
Vulva. with underlying subcutaneous Fat. This lies
ventral o the pubic samphgsis.

* Labio mMajora : Outer lip like structures
containing hair and all glands (sweat, apocrine,
sebaceous glands).
Posterior commissure is the region where the
posterior lips of the labia. majora. meet.
At the anterior I/3rd of the labia. majora, the round
ligament and processes vaginalis are oftached.
Labia. majorais homologous 1o the male serotum.

* Labio. Minora. : nown as the inner lips. The
medial part of labia. minora. is lined by non -
Keratinized stratified squamous epithelium and the
outer part is lined by keratinized stratified squamous
epithelium.

Active space

Hart’s Line : Is the line separating the keratinized
epithelium from the non-keratinized epithelium on
the inner lip (Labia. Minora).
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Thelabiamir\oran&erioriBX‘—ornwsaS‘—oidabweand
below the clitoris, enclosing it.

The fold above : Prepuce.

The fold below : Frenulum.
ﬂwelabiamm\'nsmi'\akandslardsexcepk
sebaceous glands

Fourchette iskheregkmutm’dwepos&eﬂorlipso?
the labio. minora. meet.

* Clitoris ¢ Is a vascular and an erectile organ. Clitoris is
homologous to male penis.
The normal length of clitoris is & - &b em.
* vestibule :
Space bordered by fourchette
(posteriod-j), labia.
minora. or Hart’s line (la‘terod\g) and
clitoris
(anteriorty.

b openings are found in the vestibule :

. Urethra.

3. Skene Glands : Parourethral glands found at | and
o clock position.
These glands are homologues to prostate gland in
males.

3. Introitus : Vaginal opening.
Hymen covers the introitus.

4. eartholin Ducts : Opens just outside the introitus in
the vestibule at 4 and 8'o clock positions or S and
To clock positions.

But the Bartholin gland is present ot the groove
between the labia. majora. and labia. minora.
These glands are homologues to bulbourethral
glands.
* Fossa Navicularis : Shallow vestibular depression
present in between the introitus and fourchette.

eords eAloY
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mons pubis/ Mons venereum : Rounded $at pad which lies
ventral to pubic sgmphgsis, covered b3 hair.

Pubarche : Appearance of pubic hair on pubertg and is
dependent on amdrosens. This corresponds o Tanner
s&o.se 3,

Labia majora. : Poskerioﬂ5 it meets in the area called as
posterior commisure. It has subcutaneous |a5er and hair
similar to the anterior abdominal wall.

The subcutaneous layer in mons Pubis and Labia. Majora. is

similar 1o the anterior abdominal wall. The3 t00 have :

* Camper’s Fascia,
* Colie’s Fascia or superficial perineal fascia (deep
membranous Iaﬁer).

colie’s fascia at the level of mons pubis and labia majora. :
. nn’cerior|5 : It is continuous with the anterior
oabdominal wall.

* Loterally: Attached to the ischiopubic rami “rmlg.

- Pos’ceﬁorlg : fttached to the perinead membrane.
These attachments prevent spread of Sluid, blood or
infection from Super%cial perineal space to thigh but
anteriorlg it can spread to anterior abdominal wall.

Round ligament is homologous to gubernaculum ot testes.

Gynaecology * v4.0 « Marrow 6.0 - 2022

5 Gynaeco Leave Feedbac

Anatomy
Integration :
Part - 1

Active space




36 Gynaecology

eoeds aAloY

05

Leave Feedbac

The round ligament starts $rom the cormua. of the uterus,
passes ’chmush the inquinal canal to reach the anterior
abdominal wall and attaches to the anterior I/2rd of the
labia. majora. Processes vagjinalis also attaches here.

Labia. majora drains into superficiol inquinal lymph nodes.
mass podpod:ed on labia majora. could be

* Leiomyoma arising from round ligament.

* Persistent processes Vaa'mal'ls.

* Breast tissue adons distal milk line.
* |ndirect ingujnal hernio.

Clitoris

Clitoris has 3 parts :
* &Glans.
. 60d3.
¢* a Cruro.
The glans of the clitoris drains into deep inguinal lymph
nodes which is known as lymph node of Cloquet/
Rosenmuller lymph node.

Clitoris

Urethra opening
Skene slands
and ducts

Bartholin slanc&
and duct

skene’s glands and Bartholin's glands

Gynaecology * v4.0 « Marrow 6.0 « 2022



05 S TR

Anatomy

Integration :
The bod5 and the crura drains into the super%c‘\al inguinal Part - 1

Ismph node then into the deep inSudnod lgmph nodes.

Clitoris is h\3h|3 vascular. Normal \ens’ch is a-a.sems.
Clitoromeqaly * when the clitoris is >4 ecm.,
Clitoromeqaly indicates ambiguous genitalia. but needs
further evaluation.

vestibule area :

Bounded by clitoris above
Fourchette : pos’ceriorlg

labia. minor/ hart line lateral\}j.

Skene Gland :

Skene cysts formed by blockage o} skene gland is usually
found lateral 1o the urethral opening and is also known as
urethral diverticulum. The position of these cysts are
uSuod\5 anteroloteral.

Bartholin Gland 00:32:40

Pea. sized glands of racemose variety, Bartholin glands are
normod\g not palpable.

The Bartholin gland is lined b\J columnar epithelium,
therefore the most common variety of eartholin cancer is
adenocarcinomao.

But the Bartholin Sland duct is lined b}j transitional
epithelium and non Keradinized strodified squamous
epi’chelium.

Therefore a Bartholin carcinoma. con be ot any vwie+5.

Bartholin 3Iands secrete alkaline mucus ot the time of
intercourse.

Bartholin glands are present in the Super%ciod perineal
pouch and Cowper’s glands are present in deep perineal
pouch.

Active space

Bartholin Sland ducts open in the vestibule outside the
hymen at the junction of anterior a/3™ and posterior /3
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I¥ this gland is blocked, o Bartholin cyst develops which can
be present outside the hgmen in the vestibule or in
between labia mayora. or labia. minoro.

Clinical Cose :

355/ 0 complains of 3em intermittent painless mass on her
vulva. The mass is aasrowodced b5 intercourse but goes
away on its own. Pap smear results are normal and
%\\ow'\ns cyst was seen on examination. What is the

management 7

Duct of

Bartholin's

Slo.nd
Bartholin's gartholin’s
slqnd Slond 055"

Presentation of Bartholin 055{ :
* Intermittent pounless mass over the vulva.

®* Moss is aggraua&es b5 intercourse and resolves on
s own.

The most common cgs’c in vagino. : Functional cﬁs’cs.

Functional eysts are locoted ok 2)0 clock and 9% cloek
posi’don. Th35 are deep|5 locoted and mo.nasemen-t iS bg
excision surgery.

eoeds Aoy
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Anatomy
) Integration :
Gartner’s 055'( : Part - 1

Tgp'\cal present on the anterior wall of the vogino.

Management of Bartholin Cyst ¢
* Biopsy of the cgs’c wall should be done in cases of ¢
Lo age is 40 years or
a. Post menopausal or
3, Solid mass or a. solid mass fixed to a structure.
In theses patients, Bartholin cancer should be
suspected.
* For other coses :

The potients are classified into symptomatic and

asgmptomo&'\c.

. For symptomatic Bartholin cyst/abscess : Incision
and drajnase.

a. For asSrnp'comoch Bartholin cgst :
o) For size <3cm : Conservotive management.
b) For size »3cm ¢ Incision and drainage.

* ¥ incision and drainage is done for o total of 3 times,
then the next step would be marsupialization.

marsupializodcion :
The Bartholin sland is removed and the Iininss are
exteriorized. This prevents recurrence of cgst.
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Bartholin Abscess :
most common orgcmism : g.coli > gonorrheo.

manasemen’c ' Incision and dminage followed b5 insertion
of word cotheter.

Bartholin Cancer :
ver5 rare concer and most liKel5 to be seen in pos’c

menopausal female.

An enlarged Bartholin gland in a. post menopausal female
should be regarded as concerous uniess proven otherwise.

mMost common var'\e’rg : Adenocarcinomao.
most common 53mp’fom ¢ Vulval mass > Dgspoureunia.,

Honan criteria is used o classi% Bartholin cancer.

Vulva 00:43:46

Blood supply of vulva. : Internal Pudendal Artery,

Nerve supply : Pudendal nerve (S3-S4).

Lymph Node drainage : First to superficial inguinal lymph
node (Sentinel lymph node) then to deep inguinal lymph
node (Femoral lymph node).

This is why in vulval cancer, inguinofemoral lymph node
dissection is done.

Sentinel I5mph node biopsg is done in : Vulval cancer > Ca

cervix
Homologous organs
Organs in moles and females with same embryologjical
origin.
Males Females
Penis Clitoris
Serotum Labio. Majora.
Penile urethra. . Labio. Minora
Prostate gland Skene Gland
Cowper’s Gland gartholin Gland
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Integration :
Note: Part - 1

Bartholin glands in females are homologous to Cowper’s
glands/bulbourethral glands in males.

I¥ Bartholin ducts are blocked, the swelling,annears: - Hoa

Jjunction of labia. majora. and labia. minora. or ot the introitus,
not at the wall of the vagina.
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GYNAECOLOGY - ANATOMY
INTEGRATION : PART 2

Surgical anatomy of internal genital organs 00:00:15

Uterus : Dome shaped.
uterus includes : Corpus (bodg) ond cervix.

Corpus:

Dome shaped.

Prominent upper part is called as fundus. ,
Lower most part of uterus which is narrowest is called as
isthmus lies just above the cervix.

Angles of uterus : Comua. of uterus.

Fallopian tube opens here.

Opening in which $allopian tube opens is called as ostium.
3 ostia. : Right and le®t (sphincters) - Circular concentric

muscle fbres.

At cormua, along with fallopian tube there are 3 tube like
strucgaves

From anterior to posterior :

* Round ligament.

* Fallopion tube.

* Ovarion ligament : Connected to ovary,

\$ ovaries are visible deauri5 * | is posterior view.

From the top to bottom :

Superior most : Fallopian tube.

Ovarion and round ligament are ot the same level.

Clinical importance : Tubod |‘Bo&ion.

Instead of Fallopian tube, round ligament is ligated resulting in
failure of female sterilization.

Structure typical to fallopian tube : Fimbriae.
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Anatomy
' . Integration :
Ovarian ligament ottaches ovary to cormua of uterus. Part - 2

Round ligament §rom cornua. of uterus, passes into anterior
abdominal wall and via. inquinal canal get attached to labia
mqgjora (1/2d).

They pull uterus in forward direction, thus round ligament
helps to keep uterus in anteverted position.

Angle between vogina. ond cervix : Angle of anteversion - 90°,
Angle between cervix and uterus : Angle of anteflexion.

Normal position of uterus and majority of females :
Anteverted and anteflexed,

In the lower part of uterus, broad uterine covity becomes
narrow near the cervical canal is called as internal os Gie.,
anadomical intermal o9).

uterus lined b5 h'gh columnar epirther\um
Cervix is lined ba low columnar ep'rthelium.

Grodual change in lin'mg of uterus chonsins to l'\n'ms o} cervix
: Histolosical internal os.

Histological internal os is below the level of anotomical internal
0S.

Areo. between anatomical internal os above and his’colosical
intermal 0s below is called as isthmus of uterus.

Cervix :
a parks : Part above cervix and near to uterus s called as
endocervix/" Supra. vaginal part of cervix,

Active space

Inside vagina, on per speculum examination a. part of cervix
lies inside vagina. also is called as exocervix/ectocervix/portio
vasinad‘s.

Opening Visible at that point is called as external os.
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ExocerVix appears pink on PS examination.
endocerVix appears red colour on PS examination.

endocervix : Columnar epithelium.
exocervix : Stratified squamous epithelium.

Pockets seen between cervix and wall of vagina. : Fornices.
Anterior, posterior and & loteral fornices are present.

Deepest : Posterior fornix.
Posterior wall of vogina. is Ionser than anterior wall of vogino.

Uterus 00:15:50

Has & parts : Corpus and cervix.

Pyriform shaped/pear shaped.

Corpus : Body of the uterus.

Prominent upper part in the corpus, braod and dome shaped
: Fundus of the uterus.

Lower most part o% body, narrow and it lies close to cervix :
Isthrus.

Uterus has & angles, known as comua. of uterus.

At the cornua of the uterus fallopian tube opens.

Opening of fallopian tubes are called as ostium.

Ostia : Identification landmarks $or h5steroscop5 (wterine
cavity visualization).

eoeds aAlOY

while hasteroscopg, the examiner is at the foot end of the
po@den’c ond |ooK‘\n3 towards tubal end.
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Anatomy
Integration :
uterus from outside is visualised by laparoscopy Part - 2

;|

n \aporoscopg, examiner stands on head end of the patient.
Pearlg white structures : Le®t and rish’c ovary,

At comua of uterus, 3 tubular structures are attached :
* Round ligament.

* Fallopian tube

* Ovarian \'\Samen’c.

From superior to inferior : Fallopian tube, round and ovarian
ligament lies at same level.

whereas, round ligament lies anterior to fallopian tube and
ovarian ligament lies posterior o fallopian tube.

Laparoscope holds Round ligament.
m/C reason for failure of tubal ligation
is identificotion of wrong structure.
This is prevented b&j troce wrewoes:
from Simbrial or distal end.

|+ Round ligament.

a : Fallopian tube.

3: Ovarﬂ.

4 : Ovarion |isamen’c.

most superior site : Fod\op'\an tube.
Fallopian tube + Ovar5 = Adnexo.

Active space
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Round ligament 00:26:31

Derivea ¥om gubernaculum.

Attached to cornua. of the uterus and inserted into anterior
1/3rd part of labia. majora.

Function : Helps to maintain anterversion position of uterus.
Blood supply : Sampson artery - branch of uterine artery,

lden’d% the marked structure :
0. Sampson ar’cerg.

b. Uterine ar’cerg.

¢. Obturator arterg.

d. Internal ilioc ou'-ter5

Size of uterus: 3 X a X | inch.
we'\sh-to?-‘theufemy

® Monpresmnt:bo-eos.

. Pregnanhlooos.
Increase in weight and size of uterus during pregnancy :
ngertroph5>ngerplasia.

volume of uterus :

o mnpresmn’c=IOcc.

* Presmnhsrrhr&s.

Theplaceuherebroadu’cerhew-’cgbecommrra»
cervical canal is called as anatomical internal os (Sphincters :
Smooth muscles are axranged in concentric manner).

Lining of uterus : High columnar epithelium.

Lining of cervix : Low columnar epithelium.

The place where |inh50¥u’terusbecorrmlini\so¥cerv«is
called as his’colosical internal os.

lsthmus :

Par’co&lu’cemsbetweenamtomicalh'cemalosandhistobgical
intermal os is called as isthmus.

eoeds eAlOY

L,ens’choﬁsth'rminmnpregmn’c
females : 0S ems.
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Importance :

* Forms lower uterine segmen’c in pregnancy

. Lens’chof\!l,uso&{'ermﬁcm.

* Length of LUS during labor : 10 em.

* LUS is identified by : Loose fold of peritoneum.

uterocervical |en3&h : 3 inches.
mMeasured with the help of uterine sound.

Corpus 00:33:52

After puberty, corpus is longer than cervix but before
puberty, cervix is longer than corpus.

Age groups Cervix : Corpus rotio
At birth 131
gefore puberty a:l
At puberty 153
Reproductive age 1:3/1: 4
menopouse 1 1 (both organs are atrophied).
3 layers :

Outermost : Serosa.

middle : mMyometrium.

* Smooth muscle.

* Thickest loger.

. nrransed n3 laﬂers :

l. Outer lager : Lorg'rtudhal.

a. middle layer : Mmesh wire fbres/criss eross fbres (also
called as living ligature).

3. Inner layer : Circular fbres.

Innermost hﬁer : endometrium.

Thickness of endometrium :

After menstruation : 0S mm (average).
Around ovulation : 3 mnm.
Secretor5phase=bm

At the time of implantation : 10-1& mm.
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endometrium : it has slands and stroma.

Lining : Columnar epithelium.

m/c type of endometrial carcinoma. : Adenocarcinoma.

a layers : Superficial layer and basal layer.

Superficial layer : Is called as functional layer, shed at the
time of menstruation.

Deep layer : Basal layer (basalis), responsible for
regenerodion of entire endometrium in next c5cle.

eody of the uterus - Uterine cavity (potential cmfrkﬂ)

* Wwhen the uterus is occupied Coofrt5 extends and walls
moves away from each other.

* when irhsemp’qj * Walls lie opposed to each other.

while do'\ns hgsteroscopg, distension media. is needed to ook
inside the uterus.
€9, CO,, RL, NS, S% dextrose, mannitol, etc.,.

I¥ the basal layer of endometrium is destroyed (\ngorous
cure’dnse).
There will be no reaenera&im.
Raw Stxri}ace\:»il\ be present.

Since it is a. potential ca\r\’cg, the walls Se’c adhered.

Presence of intra. uterine adk;ésions S Kknown as Ashermann’s
s5ndrome. o

Position of uterus 00:44:30

Angle between vagina. and cervix : Angle of anteversion - 90°.
Angle between cervix and uterus : Angle of anteflexion - 130"

At the level of internal os
hmmpos&iono\!u&erusandn@r&go#%nmew
Anteverted and antellexed.

eoeds aAlOY
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In 30% females : Uterus can be retroverted and retroSiexed.
On PV examination :

In anteverted uterus : Cervix posterior and fundus palpated
anterior, easily palpable.

In retroverted uterus : Cervix anterior and fundus palpoted
posterior, not easily palpable.

Qetrosro.de Sron uterus may lead to urinary retention
Pessary used for retroversion : Hodge Smith pessary,

Peritoneal coverings of uterus :

From anterior albdominal wall, the peritoneum comes and
reSlected on to the anterior part of the bladder.

From anterior part of the bladder, it gets reflected on to the
anterior side ot the uterus.

From anterior side of the uterus it is reflected on to posterior
side of uterus and also covers upper posterior part of vagina.

In uterus upper and posterior walls are covered by
peritoneum.
In vagina, only posterior upper part is covered by vagina.

Gynaecology * v4.0 - Marrow 6.0 - 2022
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when peritoneum reflects, bladder to uterus a pouch or
pocket is made : Uterovesical pouch.

Peritoneum re’i\ec’dns between uterus and rectum : Pouch of
Dwgh\as/ cul de sac.
This is the most dependent part.

Clinical importance :
* In case of PID, fluids comes out of fimbrial end of tube and
collected in pouch of Doughlas.

. \ncaseo?ectopicpregmncg,bloodisco!\ec’redmpoo.
Can be accessed via posterior fornix.

Culdocentesis : Aspiration of the Collection of Suid $rom POD.
Can aspirate non clotting blood $rom POD by passing a.
syringe through posterior fornix.

o \ncaseo?pe\vicabsceswo‘)enhsinpooismade&\rwsh
which pus of pelvic abscess is drained - Colpotomy,
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GYNAECOLOGY - ANATOMY
INTEGRATION : PART 3

Ligaments of the uterus 00:00:13

L Round igament : Helps o keep the uterys anteverted

3. Pubocenvical igament )

A Cardinal igament/ mackenrodt/ | Trradiate igament
Transverse iqament. " (man supporting

4. Uterosacral lgament | Vgemants ot wderus)

MWWMWmmM
o the vogna.

MM,MQMMMMW

Round igament & not a direct support of the uterus, t s a

S. 8road igament :

m‘snomermo’tal‘aoment

Does not support the uterus.

Fold o¥paﬂoraun=uﬁhm&erbrba¥ardposlertﬂ’ba¥
going over the utero-tubo-ovarian pedicle.

fPorts:

L inx : Part which overlies the fallopian tube.
a.rrmomiummrtuhd\onﬂieshem&
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3. mesometrium : Part which covers the uterus.

Contents : BROAD
Blood vessels :

uterine vessels and nerves.

Ovarian vessels and nerves.
Round ligament.
Ovarion |iswnen'c.
Artefacts : epoophoron, paroophoron, Gartner’s duct.
Oviduct ¢ Fallopion tube.
New concept : Ureters are now considered to be a. content.
ureter lies in the medial border of brooad ligament.
Ovary is not a content.

Suspensory Ligament

The I'gamen’cs’cho&wrrmmdﬂ'\e uterus have beens'wen a
collective name : Parametrium.

Blood supply of the uterus 00:10:07

. 80% is $rom the uterine artery:
Arises $rom anterior division of
internal ilioc ar&erg and moves
’cmnsverselg —~Takes a sharp
turn, a ecm lateral to the internal
os and supplies uterus.

eoeds eAOY

a.ao%i?romovwianar’cerg:
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Anatomy
Integration :
eranches of uterine artery ( from outside to inside) : Part - 3

\. Arcuate artery : Supplies outer 1/3rd of myometr ium.

a. Radial artery : Supplied inner a/2rd of myometrium.
&ives o two branches :
o. Basal artery ¢ Supplies basal layer o endometrium.
b. Spiral artery : Supplies functional layer of

endometrium,

Uterine arteries supplies :

I. Fallopian tube.

a. uterus.

3. Cervix and vagina. : Via the descend'ng cervical arteries.

4. Round ligament : Sampson our‘terg.

S. Ureter.

Blood vessel which constrict at menstruation : Leading the
sheddirg of endometrium :

As superficial part of endometrium sheds : Spiral artery
constricts.

Descend‘\ng cerv;co—voshal branch :

It is present at 3 o'clock and 9
o'clock position.

Active space

Hence o paracevical block isswene'rkherataandloo’dock.
position or 4 and 8 o'clock position.
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Cervix 00:16:04

Part of the uterus.

made up of connective tissue ( mainly ) : Lollaoen,.

and only 10% is smooth muscle.

In pregnany/ ot the time of labor, Cervix dilakes and become
short and thin.

Due to the break down of collagen and increased water
content : eflacement.

The place where cervix opens to vagina. : external Os.
It is also acts as a sphincter.
Shape :

) G

W\‘Parow : Wm‘s :
P'mpo'm't and Slit like and
Diagrom of cervix :

endocervi/ Suprovaginal part of cervix : Lined by columnar

epithelium and appears red on per speculum examination.
gctocervix/ Portio vaginalis : Lined by stratified squamous

epithelium, appears pink on per speculum examination.

external 0s Transformation zone

asina
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Parts: R
endocervix | |ectocervix/ectocervix
Length of non
1.3S em pnesmnk cervix .35 em
(asemy
a-a.s em uens&h of pregnant 3-3.5 em
cervix (4-Sem)
Supmvaginal port Locotion inside the vagino.
( portio Vaginadis)
Columnar epithelium | Lining epithelium Stratified squamous
ep'rthehum
Red in color P/5 examination Pink in color

07 GynaccoRNI GG

Anatomy
Integration :
Part - 3

In all females, columnar epithelium of endocervix will change
into squamous epithelium of ectocervix : Metaplasia, which
not a premal'\snan’c condition and is phasiolosical.

This area. is called as : Transformadion 2one.

Originally, this change occurs the level of external os.

This chanse happens 3radual\5.

This T2 is not a static point and is a dgnamic point.
The position keeps on changing because of:

L \ncreas’ng age.

a. Change in hormones.

T2 will move out towards the exocervix ot :
I Puberty, )

a. Pregnancy : ectropion. endocervix
where endocervix moves out. T

3, OCPs.

gctocervix external os

Gynaecology * v4.0 « Marrow 6.0 - 2022
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For ectropion : No biopsB,
no intervention.
T2 moves inside, toward the endocervix : With increasing oge.

when endocervix comes out, the glands present in columnar
epithelium of the endocervix : Blockage of these cervicol
glands : Nabothian cyst/follicle.

No biopsy needed and no treatment.

MC variety of Cervicol cancer : Squamous cell carcinomo.
Other 'cgpes : Adenocarcinoma. cervix.

mMC site or SCL : TransPormation zone/ Squamocolumnar
_junction. ’
mC site for adenocarcinoma. : endocervik

gctropion is not o premalignant condition.

Nerve supply and lymphatic drainage 00:34:17

uterus :
T 10 - U : Franker Hauser szmgl'\m

Cervuandupperpo.r’co?-ms‘ma:sa—sdf.

Perineum and lower part of vagina. : Pudendal nerve ( $a-54).

Lﬂmpmd:\c dromase :
Boduy/corpus :

I. Internal illiac nodes.

a. external illiae nodes
Fundus : Paraadortic nodes.
Comua. and round ligament : Superficial inguinal nodes.

}COnmon‘\liacnod%

g Cervix :
% I ngosas{ric / interal iliac nodes.
a. Obturator nodes.

&ParaceNcalnodes=$en&hel|amphmde.
4, external iliac nodes.
Cervix does not drain into superficial inquinal nodes.
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Anatomy
. - Integration :
Per speculum examination 00:38:00 Part - 3

Sim's speculum : Retracts the posterior wall of voagina.
Not self-retaining. Anterior vaginal
wall retractor has to be used.
Anterior vasinod wall retractor :
Has two loops which face ditSerent
directions and have transverse

serroions to fit into rugosities of the ©%0

vagina.
)

Custeo’s sel?—re’camins bivalve O —
retroctor.
Drawback : Less areo.

vulsellum : To hold the anterior lip of
cervix for non pregnant cervix.
Has small rat like teeth.

Sponge holding forceps for pregnant
cenvix. Upward concav'rtg, with 9op § é

between the blades. W

uterine sound : To confirm

anteverted or retroverted uterus
and’comeaSure’chelens’d'\o?» — -
uterus.

To perform any procedure this is

used first.

It acts as the frst dilotor.

uterine sound eladder sound

| Prominent curve I.Llopvomhen&cnm
a. Calibradions present a. Calibrations absent -
3. Olive tip. 3. No olive tip.

Hegar’s dilator : N g

Cervix is diloted ot the intemal os. e — §

Curette : T
S

Blunt and sharp curette for © § C.
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Blunt : Pregnan’(.

sharp : Mon—presmnt

Sharp curette of pregnant uterus done

incase of molar evacuotion.

Anterior wall retractor Curette

Iwopisbiager [ [.160p is small -
a. Serrations present a. Serrations absent

Leech wilkinson Cannula. :

Typical funnel shaped end and wire &
like serrations at the proximal end,

usSed to inject dge during hasterosalpinsogmphﬂ.

Per speculum examination :
Retract posterior wall of vogjina. with Sim’s speculum
(harrow blade), inserted at right angles.

Retract the anterior wall of vagina. with retractor.

l

Hold the anterior l‘\p cervix with vulsellum

0pen'n3 : external os.
Qemain'ns visible par’c is ectocervix.

Vagina 00:50:21

It is the fbromuscular; distensible hollow tube connecting
introitus and cervix.
Vaghamo.lsesanansleoiﬁwwr&\cer\iw Anterverted,
Vagina. makes on ansleo$4s° with horizontal.
Cervix projects inko'theva.sm making pockets : Fornices.
There four fornices :

Anterior.

Posterior : Deepest.

a lateral.
Posterior vaginal wall is longer than anterior vaginal wall by &
em.
To do a. culdocentesis : Pass syringe through posterior fornix.
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Anatomy
Integration :
Part - 3

5.5 cm above anus

Relations of Lateral forices/ cervix
l. Cardinal Iisament ¢
a. Uterine ar&erg.
3. ureter.

Lining of the vagina. : Non keradinised, stotified squamous
epithelium.

3 types of cells

1. Superficial cells (&strogen predominance).

3. Intermediate cells (Progesterone predominance).
3, Parobosal and basal cells.

No glands.

Vaginal secretions come $rom:

I. Cervical glands (modnlg).

a. endometrial Slands

3. Bartholin glands ( only af the time of intercourse).

pH ot voagina. * Acidic.
pH of cervical secretions is alkaline.
Since vagina. has inhabitant bacteria, Doderiein bacilli which
are lactobacilli, convert 3|5cogen %o lactic acid.
Therefore, Vaginal pH is acidic.
Doderiein bacilli appear ot the time of puber’qj_
Disappear after menopause.
Acidic pH is bodg’s natural defence against infections.

Active space
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0n15 Candida. can survive in acidic medio.

gstrogen acts on Super“cial cells 1o make glycogen.
The cells that have Sltjcogen are called : mature cells,

Hence, Superficial cells are mature cells.

The ¥ol\owin3 two are essential to keep acidic pH
Doderlein bacilli + ES'croSen.

Age Factor pH
At birth some estrogen from mother Acidic
present
Children No & and no doderlein Alkaline
(bS-15)
At puberty 8oth present Acidic
Reproductive age | Both present Acidic
(3s-49
After menopause | No € or Doderlein Alkaline
(oS -15)
Presnanc5 H‘\sh £ and Doderlein Acidic = 4
menstruation Blood in vagina, and is alkaline Alkaline
(s-19)

mcC Vasin'rﬁs is preganancy : Candidiasis.

Ovary 01:04:17

Size:3xXxaxiem,

volume : -7 ¢C

¥ volume > 10 ¢ : PCOS.
Locaﬁon=LatemlpeMcunl\h¢os&ao¥umde3er.

In intrauterine life : Located higher up in the abdomen.
Descends down with the help of the gubernaculum.
Uterus prevents further descent of ovaries.
utermdixﬁdesﬂweg;bermcukmm=

eoeds ey
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I. Round Iisment
a. Ovarion \igamen’c.

Ligaments in relation to the ovary :

1. Ovarrian ligament : Connects the ovary to the cornua of the
uterus.

8. mesovarium : Part of broad ligament lying behind the
ovary,

3. Suspensory ligament of ovary/infudubulopelvic ligament :
COnnec’tsﬂ'\eovar}j’co’chelateralpeMcuN\.

Ovarian artery and nerve lie in this ligament.

1§ during hysterectomy, ovaries are not to be removed, then
do not cut this I‘\Sament

| ic
lisamen't

mesovarium

Relations of the ovary

Anterior/Superior : external iliac artery,

Posterior : Ureter and internal lliac ar'cerg

Lateral : Obturator nerve and infundubulopelvic ligament.
medial : Ovarian ligament.

Incase of ovarian or adnexal mass  Presses on the
obturator nerve —> Pain radioding 16 the medial side of thigh.
elo0d supply

Ovarian artery : eranch of abdominal aorta ok LA level
venous dmjnage : Ovarian vein :

Left side ovarian vein drains into left renal vein and right side
drains into inferior vena. cavo.

Nerve supply : Ovarian plexus.

L}jmpha&ic draunase : Para—oaortic LN.
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Fallopian tube B 01:17:53

Uensﬂ-\ : 4 inches or 10-13 em.

Parts of tube are:

Interstitium (ntramurad : 1.aS em long and | mm diameter
(narrowest part of the tube).

it has no Iongih;dmal muscles, onl3 circular muscles are
present and acts as anatomical sphincter by ¥orrnin3 tubal
ostia.

IsthmUs ™ as ey ong ana o inm in diameter (second

it acts as phgsiolosic sphincter.

From the broad ampulla. the conceptus comes to narrow
isthmus hence it's a physiclogical sphincter.

Ampullo: Widest and longest part (S e and Pertilization
occurs here.
K has mucosal folds called as plicae.

Fimbria/infundibulum : 145 em long with a. maximum
diameter of b mm.

HistobSM\5=Fd\opm{ubehaspescel\s andisl‘medb5

single lagero\‘—ciliatedcohnmrep'rthelm
mC cancer : Adenocarcinoma.

Important questions on fallopian tube :
m/e site $or fertilization : Ampulla of fallopian tube.
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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/e site for tubal ligation : Isthmus.

Best prognosis for reversibi\‘rhj/recanalizaﬁon of tube is ¢
there is isthmo-isthmic anastomosis.

Anatomical sphincter : Interstitial part.

Phgs‘mlosico.l sphincter : Isthmus.

T8 causes block in : Cornual end of the tube.

gonococcus causes bloek in ¢ Fimbrial end of tube.

Blood supply :
medial 3/2rd by branches of uterine artery,
Lokeral I/2rd by branches of ovarion artery,

Lﬂmphatic ctmjnase ¢ Para. aortic LN.

The interstitium or intramural part drains into superficiol
inguinal LN along with the comua. of uterus via round
ligaments.

Nerve supply : Til, TIa, L.

Origin of internal genitalia 01:22:25
Follopian tube

uterus mullerian duct / Paramesonephric
Cervix duct

upper I/3 rd vagina.

These are mesodermal in origin.

Lower 3/2rd vagina. : Sinovaginal bulb of urogenital sinus and
is endodermal in origin.
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GYNAECOLOGY - ANATOMY
INTEGRATION : PART 4

Course of ureter 00:01:25

Ureter enters the pelvis from lateral to medial side crossing
the common iliac ar‘ferg.

it lies an’ceriodg to common iliae arterg.

median sacral arterg lies on the sacral pranon’cor&
urekerisacmawag%om'chemedialsacmlortergw\enik
enters into the pelvis.

It enters the infundibulo- pelvic ligament after it enters the
pelvis.

* Infundibulo- pelvic ligament is posterior and medial to it.
Once the ureter crosses the common liac artery, divides to
external and internal iliac arteries.
emmummrgzmm&\e{rmgeo?doom
Intermal iliae aﬁeqj : Divides to anterior and posterior division.
® Anterior division gives the first branch : Uterine artery

® Posterior division : §oes posteriorlﬂ to suppbj the lower
limb.

eords eAlOY

Gynaecology * v4.0 - Marrow 6.0 * 2022



-. iy w{[“l
08 oS
Anatomy Integration

:Part-4

Lateral to extermnal iliac aﬂer5 s \liopsoas muscle with
Seniko%moml nerve,

Ovarian arterg lies anterior o the ureter.

* Arises from the abdominal aorta ot L, level.

*In salp'\nso—oophorec’comg, the broad ligament has to be.
opened between round ligament and infundibulo- pelvie
ligaments to gain access to the retroperitoneal space.
Clamp must be applied only after visualizing the ureter.

m/C site for ureteric injury (aujnecolosical surserﬁ) : At the
level of pelvie brim,

Ureter lies in the medial part of the broad ligament.

At & em lateral to the internal os, ureter is crossed by uterine

arter}j.

* Takes a sharp upward tum to Supp|5 the uterus.

* &ives a descending cervical/ cervico- vaginal artery :
supplies cervix and vagina.

Water under bridae : Uterine arteqj direcﬂ5 crosses over the
ureter.

eridge : uterine o.rterg
woder : urine in ureter.

while ligating the uterine artery should remain as close to
the uterus as possible to avoid injury to the ureter.

Second MV/C site Sor ureteric injury in gynecological surgeries
: water under bridge.

A/'\-/

> wod:ermderbridge

Active space

Pscendhs cervical branch

eranches of uterine artery ($rom outside 1o inside) :
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* fArcuote ar’cer3
* Rodial ar’cerfj
®* posal arkerg
. spirod arkerg.

Relationship of ureter to arteries :
Ovarian ar*erg : Anterior to ureter.
uterine ar’cerg . Anterior to ureter.
Common iliac ar‘cer5 : Posterior to ureter.
Internal iliac omterg : Posterior to ureter.

Loteral pararectal / Latzko space boundaries :

mMedial : Ureter.

Lateral : Anterior division of intermal iliac artery,

Below : Uterine ar’cerg.

Ureter crosses the common iliac artery ot right anges.
Visualization o peristalsis : Diagnostic of ureter during
surgeries.

Pelvis 00:15:22

I Median umbilical ligament (always o 13’ clock positiory).
urachal remanent.
a % 3 : medial umbilical ligament (o o clock § I O’ clock
position). umblical-artery remanent.
4 : Lateral umbilical ligament (3% clock § 10 o' clock position.
inferior epigastric artery remanent.
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S: \nsuinal |'\3ament
b : Cooper’s ligament.
SP : Sacral promon’mrg.
T ¥ RO~ o o0ars,
A : uterosacral hgamen’c.
& : ureter.
Bladder lies between the medial umbilical ligaments.
Hence, peritoneum should not be cut medial to medial
umbilical ligament.
The camera. of the telescope should be held in such a. manner
that the median umbilical ligament lies in the 13 0 clock
position.
Lateral umbilical ligaments are commonlg injured in
sfjneco\ogical surgeries.
* Important for surgeons as they determine it the hemia. is

direct or indirect.
mM/C vessels injured in laparoscopic gynecological surgeries :
subcutaneous vessels.
m/C vessel 4o get injured in laparoscopic gynecological
surgeries leading to complications : Inferior epigastric vessels.
median, medial and lateral umbilical ligaments are false
ligaments : Peritoneal folds.
lnsujnad l‘Bamen& :
True |isamen’c.
From pubsic tubercle to anterior superior iiac spine (ASIS).
Important for surgeons.
Cooper’s ligament :
Also called as light house : Pearly white in color and reflects :
|B\'\t §
Also called as pectineal/iliopectineal ligament.
In Burseh colposuspension : Suspend the urethra to the §
Cooper’s ligament.
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medion umbilical hsomen& —
medial umbilical l‘nsounenk e
Rectus abdominis muscle ¢

Lateral umbilical ligament il

Transverse abdominis muscle

Triangle of doom :

Apex Deep insuinal ring.
mMedial border : Round ligament in females and vas deferens

in males.
Lateral border : Sampson artery in femoales and speMc
vessels in males.
Contains : external iliac artery (otero) and external iliac vein
(medial and superficioD. Apex : Deep inguinal ring
Lateral order :
\nswnod lisamen’c medial Border :
Triangle of doom
Content :
genitdfemoral nerve
loteral femord,
outanfous nerve of ’chish

During salpingo- oophorectomy, remain in anteromedial part.
* Posterior : Ureter presen’c.
* Laterally: Triangle of doom present.

In most cases, the sigmoid colon covers the triangle of
doom on left side : Sigmoid colon needs to be mobilized for
surgeries like salpir\so—oophorec\'omg, ectopic surgery or
tubal Iisad:ion.

Triangle of pain :

Apex : Deep inguinal ring,
medial : Triangle of doom.
Lateral : \nsuinal l'gwnent

eoeds eAOY
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Apex : Deep inquinal ring

medial Border :
&khl?.omdusamn’(
Laoteral Border : men : Vas deferens
airl=5wrpsonar-ter5
men : Spermatic vessels

Contains two nerves :

* genitofemoral nerve :
Supplies o mons pubis in females and serotum of males.
Surgery for endometriosis, endometrioma. removal or lymph
node dissection leads to injury to genitofemoral nerve
Resulting in hyperesthesio/paresthesia. to mons pulbis.
Can regenerote within o couple of months.

* Lateral femoro- cutoneous nerve of thigh :
Supplies upper loteral aspect of the thigh.
Surgery for endometriosis : Injury to lateral cutaneous nerve
of thigh resulting in paresthesia or burming sensation on the
loteral aspect of thigh.

Does not resenerod:e.

Immediate complaint : Permanent damage.

Delayed complaint : Due to inflammadion and edema
(reversible damage).

median sacral ar’cerg :

Lies on sacral promon’cor:.j.

while doing sacral colpopexy (For vault prolopse) :
\qurgfoheartergleadhgtonnssweb\eedigas&isa
direct branch of the abdominal aorto.

S em above sacral promontory : Rorto- liac axis - Right and
le$t common iliac arteries lie.

Gynaecology * v4.0  Marrow 6.0 * 2022
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Sunla’ceml&omediansacralar\'eg:ure&ercrossescommn
liac ar+er5.

Common iliac ar’cera divides into internal and external iliac
arteries.

Pelvis is separated from perineum by levator ani muscle.

Aka. pelvic diaphragm.

Has 3 parts : Pubocoecygeus (arise from pubic bones) and
liococcygeus (arise from iiac bones).

Ischiocoecygeus is not a. part of levator ani muscle.

Aka coccygeus muscle.

Pubococcgseus named according to location :
Puborectalis/ puboanalis * Part near to the rectum.
Pubovaginalis : Part near the vagina.
Pubourethralis : Part near urethroa.

Levator ani is covered by superior and inferior fascia. —>

Superior and inferior fascia. of the pelvic diaphragm — Arcus
- fendinous fascia.

Arcus tendinous fascia. : De Lancey's level & support.

Levator ani muscle : De Lancey's level 3 support.

eoeds eAlOY
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GYNAECOLOGY AND PHYSIOLOGY
INTEGRATION : PART 1

Hypothalamo-pituitary-ovarian axis 00:01:46

Positive feedback Negodive?eedback

mw WU Pitudt I

FSH, LH

= [T
||

7 T
GnRH 00:05:14
o Deco.peprhde hormone.
* Formed  released by paraventricular nucleus of
hWam&

* t,:%4 minutes.

* fcts on anterior pituitary and stimulates release of FSH
and LH $rom anterior pituitary,

* &nRH receptors are membrane bound receptors.

&NRH levels in blood cannot be checked directly due to short
half-lite.

Hence, 6NRH is indirectly checked by measuring the levels ot
LH and FSH.

Decreased levels of LH and FSH indicates decreased levels of
GnRH § vice versa.

Gynaecology * v4.0 * Marrow 6.0 + 2022
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The neurons which release &nRH are derived $rom offactory
placode. These neurons migrate $rom ol?ac{orﬁ placode to
hypothalamus in close assoq‘w-ﬁmuﬁﬂndﬁnw:-‘mﬂ
Defect in the neuronal migration can lead to decreased &nkH
|eadin3 to

* Decreased levels of LH. Anovulaion/no ¥o|\iwlo3ehesis

* Decreased levels of FSH. Py infertilty

* Decreased levels of estrogen : Delayed puberty,

* Decreased levels of progesterone (no corpus luteun) :

Pﬁma.rg amenorrhea.
®* AnoSMio.
Primar5 amenorrhea and anosmia. Kknown as Kalliman
syndrome. '
In males :
Decreolsed anRH
Decreased LH and FSH
Decreaseci testosterone
Delayed puberty §
defective spermatogenesis.

Clinical presentadion : \n‘?er‘tili’c3 with anosmia.
M\mns&ndromismecomrnoninmleskhan%\ales
nrwuaﬁommprimrgoocg&econveﬁedi&osewxdarg
and no corpus luteum Formation . hence levels of progestrone
decreasecausmaamemomwea\ater&oh?erﬁli&&
gstimadion of &nRH levels :
gstimated indirectly by measuring LH or FSH (LH > FSH.
Half—life of LH is 30 minutes (preferrable) and that of FSH is
3-4 hours. thgfwmogm low frequency
MWW fuse of e
Pulse frequency : L VAVAVAN
Number of times 6nRH is released in o minute.

* ¥ puise frequency of &nRH release is low —> FSH is

preferentially released.
* ¥ pulse frequency is high — LH is released.

eords eAlOY
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Physiology
Integration
Part - 1
Hormones thot control GnkH :
* estrogen ond proges’cerone : Negotive feedback on
GNRH.
* Prolactin : Negative feedboack on GNRH.
This is the basis of lactational amenorrhea. §

a°amenorrhea in patients with increased prolactin.

Lactating females have hish prolactin levels — Negaﬁve
feedback on §NRH — Decreased levels of LH and FSH —>
No oestrogen § progesterone — absence of ovulation §

- mensiruation -

Proloctin is secreted b5 acidophilic cells o} anterior p'\’cw'mrl.j.

LH and FSH 00:18:45

* Peptide hormones.
* Secreted by basophilic cells of anterior pituitary,
* Secreted in o pulsatile manner.

Receptor locadion is membrane bound :

LH FSH

mMale Legdig cells : Testosterone Sertoli cells : Inhibin &

Female * Theca cells : Produces Granulosa cells
ondrogen (testosterone)
* granulosa cells : In lote
proliferative phase, LH
receptors appear
on leutinized 3ramnosa
cells and stimulote
release of progesterone.
Functions of FSH ¢
* Selection of cohort of follicles every month.
* growth of follicles.
* Selection of dominant follicle.
* Responsible for collagen breakdown ot the time of
ovulation. Hence, there is LH § FSH surge just before
ovulation.

Active space
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Functions of LH :
* main hormone responsible for ovulodion.
* Responsible for maintenance of corpus luteum in
non-pregnant females.

hea prevents luteolysis (degenem’don) of corpus luteum.
Hence, hC& is responsible for maintenance of corpus luteum
which releases prosesterone in earl5 weekKs of pregnancy,

Estrogen and progesterone 00:23:34
astrogen Proges’cerone
Noture of hormones | Steroid Steroid
Type CI8 steroid CI9 steroid
Receptors Intracellular Intraceliular
Locodion of receptors : | intranuclear Intracytoplosmic
Action : Intranuclear Intranuclear
Naturally occurring | € : sterone Progesterone
& _: estradiol
&, : estriol
Synthetic ethiny| estradiol Gn Progestin
ocPs)
Potencg EEYEYEVE,

Mamml\ﬂ occurring estrogens *

most common no&urod\3 occurring estrogen in reproductive
age § in post-menopausal femole are &, and g respectively.
most specific for pregnancy : €,

most common estrogen in pregnancy ¢ €.
&a=2'isnormal\5a=l

§ In o post-menopausal female
% Ovarian failure
No €, prodwed
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Physiology
Integration
Part - 1
Aromotase
Adrenal glands produce androgens 5 estrogen (e)

Hence, the most common estrogen in post-menopausal female
is € in adipose tissues.
In obese PCOS females, excessive androgens will get
converted to es’mosen in peripheral tissues.
€ '€ becomes|:a
Due to h'\sh g, h5per—estrogenic conditions are common in
obese females such as

* Fibroid.

* endometrial Cancer.

* Ovarian concer.
Letrozole (aromatase inhibitor) is used in all hyper estrogenic
conditions.
€3 : gstriol.
Produced in placenta.
Reqjures fetol DHeA sulfote for its production.

Sources of gstrogen Sources of Progesterone
e After ovulation : Corpus luteum.
* Granulosa cells in ovary
* Corpus luteum Before ovulation : Luteinized
g ens in adipose tissue grasulosa. celis.
During pregnancy : Placenta.
€3 : Placenta. (requires $etal DHER) | _

Action on each other’s receptors :
gstrogen Progesterone
Uprequlotes progesterone Downregulates the estrogen
receptors on uterus. Progesterone | Receptors (ER) on uterus. Hence,
cannot act on uterus unless progesterone has antiproliferative
primed by estrogen efect.

Action of t‘:strosen on endometrium :

* Proliferation of endometrium.

* Leads 10 endometrial hgperp\as‘uandendmne{ﬁal cancer.

* Inall females with intact uterus, never give estrogen
olone. give estrogen + progesterone.

Active space
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Action of progesterone on endometrium 00:35:40

* Antiproliferative effect : Protects against endometriol
concer.

* Secretory effect : Supports the endometrium.
° ¢ given For long time, causes endometrial thinning,

In Female with uterus estrogen is never given alone but as
estrogent progestrone.

Progesterone containing contraceptives like MIRENA (L&~
uCD) causes thinning and atrophy of endometrium leading to
decreased blood loss and ultimadely amenorrheo.

Copper containing IUCD causes increased bleeding,

* A female with history of menorrhagio. who needs
contraception : Treatment of choice is MIRENA.

* Patients with excessive bleeding (due to thick
endometrium) can be given Progesterone alone or
gstrogen + progesterone combinations like OCPs.

* Thick endometrium means estrogen is present ie.,
uterus is primed.

* In pafient with thin endometrium (estrogen is
absend : Progesterone alone cannot stop bleeding
as endometrium is not primed b«j estrogen. Hence the
patient should be given : OCPs or strogen first which is
then followed by progesterone.

Tgpeo?-b\eeding:
gstrogen Progesterone
¢ Mhtorycﬂclevpmses&emne's . hnomnlmskualcgcle,
absent bleeding occurs due o
* estrogen will proliferote the progesterone withdrawal.
endometrium, and the absence of * Progesterone is a smooth muscle
g Suppoﬂiveproswtmcancause relaxant.
: break down of the wealk Decreased oroaesterone . _ .
¥ endometrium : estrogen > VosocoRHEREN 7 FF-aaha
breakthrough bleeding, release > Dysmenorrhea.
. mvaand‘rregmr
* Painless due to absence of
prostagjandins.
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Endometrial biopsy 00:47:16
gstrogen Progesterone

*  Proliferative phase : * early secretory phase !

Simple tubular glands. Indicator of ovulation :

Pseudostratification : Nuclei present | Subnuclear vacuoles present : vacuoles

at difterent levels. present beneath nucleus and nucleus is

Tel%eopinso?glands. p-.shedioopeuo%ﬂ-\ecel\

&5

/\ 1

(8

&bmdmvmlo&ioniseaﬂi&tsisno?
owlaﬁononbiops&muusa&oagno?
cgde.

thproa&eronecausesooulmso?'slands,
corikserew or sawtooth appearance
S\andsSeu'etm\sper*hmheshnd.
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gffect on myometrium :
Estmsen Proges’terone
* rowth of non-pregnant * growth of pregnant uterus.
uterus (predominant) (predominant)
* Increases uterine * Decreases uterine contractions
contractions. as it is o smooth muscle
* In patients of Turner reloxant.
syndrome, becouse of Hence, progesterone con be
decreased estrogen their used for preventing preterm
uterus resembles that of labor.
infants : Infantile uterus * Progesterone r S
or hypoplastic uterus. decrease ot onset of
labor : Functional withdrawal o
progesterone. :
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GYNAECOLOGY - PHYSIOLOGY
INTEGRATION : PART 2

Effect of estrogen and progesterone on

10

cervical mucus 00:00:12
e.s\rogen on cervical mucus Prog&erone on cervical mucus
Thin, wo&era Thick, viscous

Elastic > Stretched between fingers :
Spinbarkeitt.

Not elastic > Breaks on stretching : Tack,

under microscope : Fern like appearance

w\derrrieroseoprerningisabsent

(due to increased increased sodium
chloride and acellularity of mucus).
Applications ¢ Applications ¢
* used as a test for ovulation : * All progesterone containing
Absence of ferning on aaof ives make cervical mucus
cycle indicates ovulation § presence of thick (one of the mechanisms of
action).
Prmo?-\‘remhshdica&esnon— * Progesterone malses cervical mucus
ovulation as inates. fhicx—7oecreas&sspermasca*->
Insler score is used to assess suitability Decreased risk of PID.
of cervical mucus for fertility, m\v.an(msmmmhgmo)
* Natural method of contraception : Decreased risk of PIO.
Decrease in blood loss.

ei\‘ns‘s method (avoidance of intercourse

il estrogenic mucus is esent).

. H'Bsobgwdwnrsef(:etmmea)
Could be thin § in the first
i-nl‘v‘oﬁﬁﬁweegcle or thick §
scantghthesecond\'nl’r'o?ﬂ\ecgde

(Progesterone) in normally ovulating
females.

a characteristics o dif{erentiote from
dismorsedue{owshiﬁs:

No foul smell.

No itchina. |

— A

mx’vmmd‘séharge'«sse&s&jzf’" 4

discharge - Voginal dryness : Senile
vaginitis/atrophic vagjnitis. Now called

genitourinary syndrome of menopause.

Spinbarkeitt test

Fern like appearance
cervical mucus under the

effect of estrogen.
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Ferning appears by day 8 and disappears by day I8 of the

eycle.
* Amniotic fluid shows fern like appearance under

microscope in premodure rupture of membrane (fern

tesb.

Amniotic fluid $erning is thin and cervical mucus ferning

iS thick,

* In pregnancy, cervical mucus does not show ¥emin3

(as progesterone is predominan®). I¥ ferning is present in

pregnancy, it indicotes presence of amniotic Sluid (thin,

delicate ferning).

All tests $or ovulation are done on day 34 in women with

regular cycle because maximum activity of corpus

lukepm_is seen only 8 doys after ovulation

* Nature of cervical mucus i checked using a. tissue
paper every moming,

* PIDis a sexually transmitted disease. Acquired through
ascent of sperms (most common route of spread).

* There is increased risk of PID (most common organism is
actinomyces) and blood loss with copper UCD. Risk of
PID and blood loss is less with miReNA.

* mMenopause — no ovarian follicles — no granulosa. §

theca. cells — estrogen level drops.

vogjinol drgms seen as vagina. does not have glands

and depends on cervical mucus.

Effect of estrogen and progesterone on
vaginal mucosa 00:14:19

vagjinal epithelium has 3 types of cells : Superficial,
intermediate and parabasal/basal cells.
Superficial cells (predominates under estrogen efSect) :
gosinophilic, po|580nod with pyrnotic nuclei
Intermediate cells/navicular cells (predominates under
progesterone efSect) :
asophilic with slightly bigser nuclei than superficial cells.
Parabasal cells are basophilic. The5 are smaller than
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Physiology
superficiol and intermediate cells, with blurred Margins g;;g -razﬁon :
and larger nuclei than other a cells.

Basal cells are very small. They appear in clusters with
big nuclei

Parabasal/basal cells are of same coteqory, Seen in
absence of hormonal predominance.

Superficial § intermediate cells parabasal cells.

-
@ -

% g| easalcells

Smear predominantly basophilic (blue) : Secretory phase.
Smear predominantly acidophilic (pink) : Proliferative phase.
Clinical applicaion :

Ovulation can be determined based on vaginal catob%oﬂ
day a3, it predominant cells are pink, it indicates no ovulation
(ro progesterone). Normally, smear taksen on day 3 should
have intermediate cells due to progesterone.

Maduration index :
Ratio of parabasal (@) : intermediate (b) : superficial cells (©
in & smear with 100 cells. a

0: 30 70 (Proliferative pnase) | 0 70 30 (Secretory phase)
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phase Just be?ore—owdof\on‘)ﬂ_ or hpresnamsj)

* maturation index 100 : 0 0 -» Menopause/before
puber{B/aPcer delivery,

* Vaginal eytologicol smear&’or\'\orrrm\alsfudgis’mhm
runywmer ey e | OF Vagina.
These cells are also seen in exocervik

Abnormalities in 05"0‘055 :

* In pap, i¥ vaginal epithelial cells are rough/uncleas;it
indicotes adherence of bacteria. : Clue cells in bacterial
Vas'\nosis. .

* 1} thin threads are seen, it indicates hyphae of funqus
candida. infection.

° Wpearsmpedorgmisnsareseen,ihndico&&s
trichomonas infection.

* Cells with big nudlei (increased nuclear cytoplasmic
rokio) are dysplastic. Seen in cervical cancer.

Pear shaped organisms

Effect of estrogen and progesterone on

fallopian tube 00:30:40
gstrogen Progesterone

§ of Progesterone containing

S contraceptives increase the risk of

8 Solt and water | Retention excretion

ereast increases fat deposition and leads | Glandular development.
+o ductular development at the m%weaseﬁwrﬂso?
time of puberty, breast cancer due to progesterone
component.
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Integration :
Bone Closure of epiphysis and increase | Mo effect. Part - 2
n bone mass.
Application :
* menopause/ovarian failure !
Inereased chances of fracture
(osteoporosis).
* Drugs that decrease estrogen
can couse osteoporosis
(continuous &nkH/Letrozole).
* Precocious puberty :
Premature closure of
epphyss causing short
stature.
Clotting factors | Increases 3,7, 8 and 10— Progesterone has no efSect on clotting
Procoagulont — Increoses the | factors.
chances of thromboembolism. Application : )
HRT ond OCP are contraindicated | be given to females with h/o of '
in females with o of disease/venous :
coronary artery disease/ thromboembolism/stroke. '
venous thromboembolism/ ,
stroke/risk factors of venous '
thromboembolism such as !
prolonged immobikty or prolonged :
surgeru. '
Lipid profile Increases HOL and decreases LOL: | Decreases HOL and increases LOL. '
' Cardioprotective in nature. :
Application :
. (‘)nmeso?wmrgaﬁerg
disease are less in
premenopausal females
and more in pos menopausal
women.
" exogenous estrogen §
pros&erone(\lT)does
not decrease the risk of
cormargaﬁergdisease
(cAD). There is slightly
increased risk CAD with
HRT due to progesterone
component.
Basol body No effect Slightly increases basal body
temperature temperature.
Anplicgtiap *
* 10 aetermine ovulation (slight
increase in temperature)
. Rsanaiw‘almeﬂwdoi‘-%mig
pamng
* Symptothermol method :
Combination of a natural g
methods of $amily planning to 2
increase efticacy, 3
example : Cervical mucus method
+basolbod_j'temperme
method.
effect on FSH | Always have negative eflect. Low levels — Positive efSect.
High levels — Neagptive effect.
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effectonLH | Low to normal estrogen Low levels — Positive efSect.
Negative effect on LK. vigh levels o Negative eftect.
High levels of estrogen (>=300 pg
for 48 hours) — Positive effect
on LH

In Turner’s syndrome; there is decreased estrogen but short
stoture due to mutoadion in SHOX gene.

Androgen production in females 00:42:09

Androgens are produced $rom puberty onwards by ovary,
Androgens are CI9 steroids § their receptors are present
'n’cmcel\ularlg.

SO% $rom peripheral conversion of androstenedione.

as% $rom adrenal glands.

as% $rom ovaries (Theca cells).

Maximum androgen produced bﬂ ovaries is
Androstenedione > Testosterone > DHEA.

Ovavries do not produce :
* DHeA-S — Produced b5 adrenal Slands.
. Dihgdrotes’cos’cerone -7 Produced by peripheral conversion
of testosterone.
gstrogens are CI8 steroids.
Naturol progesterones are Cal steroids.
Synthetic progesterones are CI19 steroids (have androgenic
side eftects).

* Majority of androgens and estrogens bind o sex
hormone binding globulin (sHee) mostly. Remaining bind
to albumin.

* majority of progesterone binds to allbumin. Small
amount to cortisol bindin3 Slobul'm. Never 0 SHeG,

g * Testosterone (androaens.) has h‘\sher a&‘-ﬁin‘rtﬂ for SHeE,
o 1~ whemandrogens bind to SHBE, it decreases SHe&
g 55n’<hesis.
* When estrogen binds o SHBE, it increases
SHBG synthesis.
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Integration :
Role of androgens in females ! Part - 2

* Responsible for pubic and ax\l\o.rg hair growth

(pubarche at the time of puberty.
* Responsible for libido/sexual drive.

Folliculotoxic if local concentration increases in ovaries. In
patients of PCOS, increased androgens arrest the growth of
the follicles (immature follicles) —> Appear as cysts on the
ultrasound.
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GYNAECOLOGY - PHARMACOLOGY
INTEGRATION : PART - 1

Reproductive physiology 00:02:00
Females : ’ ”ﬁpﬁhfm
Pulsodile Gxan ot puberty,
easophils in anterior p'rhu'car5.
Mego&'we
feedbock Pulsadile
FSH LH
Y |
Gronulosa. cells
e &S,«;L oen Proges’cerone
) J

Follicular 3row&h Ovulation induction

gstrogen has positive feedback on LH only during LH surge.
gonadotropin > FSH + LH (High estroger)
Responsible for estrogen and Progesterone synthesic)
Males : Hypothalarmus

l

Pulsadile enkH ot puber’cg ¢ - mgo&.‘ e
l feedback
Anterior pi’m‘x’carg.
\
g FSH LH - Leydig cells = Testosterone
g &
§ $permatogenes's.
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ngogomdotroPic Hﬁposomdism > Decrease in GnkH >

Decrease in estrogen.

Gender | Condition

ankH

FSH LH

i

Female | Hypotholamic
pothology ¢
Decreased GnRH.

Anterior
phustary
pothology ¢

Decreased

Decreased | Decreased | Decreased

Normal piku':tar&
Abnormal ovaries
(eq, Ovarian
failure).
ngersomdotropic
hypogonadism

Increased

Increased | Increased | Decreased

Deﬁciéncy of LH and FSH

Females

mMales

Anovulation

d‘gospennn
(Decreased testosterone)

Delayed puberty
(Decreased estrogen)

R il Ly

excessive LH and FSH with normal ovaries and testes :

Females (excess estrogen)

males (excess testosterone)

Precocious puber’cg

Precocious pubed5

Fibroid

Prostote cancer

endometriosis

£ndometrial cancer

Ovarian cancer

Prusicoqy

LH acts on theca. cells to produce androgens in females.
S0, increased LH —» increased testosterone —> Hirsutism.
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GnRH analogues/synthetic GnRH 00:15:00

@NRH : Paraventricular cells of the hgpothalams.

GnRkH analogues

i e
l

Initiol flare up in LH § FSH,

Similar to endogenOus
GNRH. Followed by suppression.
&GNRH receJMrs agonis’c. Da»rresulaﬂoq,o?- GNRH
! B
Increased FSH and LH. Decreased LH § FSH.
Increased testosterone. Decreased testosterone.
Increased eshrosen Decreased w«ogen
Indicadions for pulsadile Side efSects (excess FSH § L)
GnNRH
Delaﬂed puberty mMultinle-qeckakinna- — -
ngosonado{ropic Ovarian Huperstimulotion
Hypogonadism Syndrome (OHSS)
ralimann s5ndrome. Ovarian Cancer :
Decreased §nNRH + Anosmia. | Due to excess es’arosen.
(males > females)
—_— Theor5 of ‘ncessant ovulation :
more the ovulation, more the
Sexual infantalism chances of developing cancer
§ Continuous GnRH/ GnRH antagonists 00:24:48
Indications :
* Precocious pubertg
* Fibroid.
* gndometriosis.
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Hirsutism.
Prostatic cancer.
estrosen—posihve breast cancer.

Theoretically, it can be given in ovarian § endometrial

cancer, but surgery is preferred.

11 oo RIS
Pharmacology

Integration : Part - 1

GNRH anadosues and an’cagonis’cs :
&nRH analogues GNRH an’cagonis'cs/
Continuous &nkH
beuprolide Ganirelix
Goserelin cetrorelix (me used)
guserelin Relugolix, elagolix (recentl
Nofarelin ap;‘?oved)aas )
Triptorelin
Inoctive orod\5 due to Orod\g octive.
high e pass metabolism.
Route of administration : | Oral but very expensive.
Subcutaneous injection.
Buserelin § Nofarelin :
Intranasal.
Act as both activators § | Always suppressors.
pressors based on
pottern ot administration.
Couses initial Slare up- No Slare up reaction.
_ladverse effects (Decreased FSH
LA :
males (decreased testosterone)
loss of libido, impotence,
reduced muscle mass.
Females (decreased estrogen) :
|n¥er’cilik5 s similar 4o
Osteoporosis [~ post menopausal
Hot Slushes women.
Applied.
*/ou.ns S'vd with precocious puber{'g :

Give &nRH analogues continuously —> \n¥er'cili’c3, hot Slushes,

os&eoporosis occurs.

To prevent this, add. back therapy with Norethindrone (o
generation prog&c’(erone) — Small amounts of estrogen given.

Gynaecology * v4.0 - Marrow 6.0 « 2022
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Synthetic LH & FSH 00:33:30

Human Menopausal &onadotropin (MM&)/ menctropin.
Obtained $rom the urine of post menopausal women.
Component : TS IU LH + FSH,
Action : Increases FSH § LH.
Increases ovulation § es’orosen.
uses *
Ovulation induction in $females with decreased LH § FSH
(Hypogonadotropic hypogonadism.
In PCOS : LM increased, FSH normal. So, HM& 3™ line drug
for ovulation induction.
In IVF eycles : To hyperovulate, therefore better chances
of conceiving,

Drow backs :
30% chance of Multifetal pregnancy Griplets § so on.
(Clomiphene —> more chances of +win)
Ovarion coancer.
S - 1S% chance of OHSS.

Human chorionic gonadotropin 00:41:20

Human Chorionic Gonadotropin (hC& is similar 4o LH.
Obtained from the urine of pregnant women.
uses ¢
* Triggers ovulation with Clomiphene.

Dose of hC& : SO00 U Im administration.
* Luteal phose support :

hCa helps in maintaining corpus luteum of pregnancy,

In patients with infertility due to decreased LH § FSH
(l-igpogonado’«oih'\c hgpogonadism).
For 'n¥er’dl&5 : HMG s administered,
&

Conceived after ovulation occurs.

l
\'\Cﬂaoomueverga—‘#daasorﬁosesterone.
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GYNAECOLOGY - PHARMACOLOGY
INTEGRATION : PART 2

Recombinant FSH : Follitropin &, B and Delto.

Recombinant LH : Leutropin .

Recombinant hC& : Choriogonadotropin .

Recombinant FSH, LH, hCa are more purified but expensive
than hca.

Patients who have both LH, FSH de%ciencg : HNG is preferred
due to cost.

Synthetic estrogens 00:01:33
Steroidal derivatives : Non- Steroidal derivatives :
* ethiny estradiol * Diethyl Stilbestrol (0€S)
* micronized 11§ * Dienestreol
estradiol
* Conjugated equine
estrosen

DES : No longer used as it lead to o number of congenital
malformadions in fetuses.

Femoale fetus : Clear cell Ca. of vagina and cervix, hypoplastic
uterus, T shaped uterus.

mMoale fetus : Renal anomalies, eryptorchidism.

most potent : ethinylestradiol (€£), hence used in OCPs.
€e” &a> i':l 725

Depending on the amount of gthinylestradiol in OCPs :
* High dose pills : €€ > SO meg (not used now as it can
lead o thromboembolismy.
. Lowdosepil\s=88<SOmcs,"'3o-3$mcs.
. ver5lowdosep'\1\5=<a0mc3
* Lowest possible dose of €€ which exerts contraceptive
effects is 10 U,

Gynaecology * v4.0 « Marrow 6.0 * 2022
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* Lowest dose is used to minimize risk of
thromboembolism,

All preparotions of synthetic estrogen are derived $rom plant
sources except Conjugote equine estrogen (CE€E) which is
derived from urine of pregnant mares.

Cee has mainly esterone (g).

Dose equivalent :

0/3S mg of Ce€ = | mg of micronized I7 § estradiol.

S meg of €£.
0.05 Mg of transdermal estradiol.

uses
. Contraception (OCP, vaginal rings : NUVA ring,
transdermal po&ches).
a. Hormone Replacement Therap5 :
*  To treak hot Slushes (Vasomotor sgmptom)
* Osteoporosis as estrogen increases bone mass.
» aen&winar}j sBmptoms like dr5 vagina. thot
occurs due to scanty cervical mucus production.
3. Atypical uterine bleeding.
4. Non contraceptive benefits of OCPs.

Route of administration :
Oral :
* Have high first pass metabolism.
. HiSh portal vein es’crogen concentradion leads to
increased production of proteins in the liver like
Sex Hormone &inding &lobulin (SHBE),
triglycerides, HOL § clotting factors.
Increased clotting factors = Increased risk of venous

thromboembolism.
These efects are not seen:
% Transdermal estrogen
3

* As effective as oral estrogen.
* pssociated with lower risk of venous thrombosis and

stroke.
* Less efect on serum lipid concentrodion.
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Integration :
Hence, transdermal pateh is the preferred route of HRT in Part - 2

post-menopausal females.

Topical vaginod eskrogen : used 1o treok Seni’cour'mar}j
s5mpkoms like dgspareunia, senile Vas'lﬂiﬁs in
post-menopausal females.

Oral Combined Pills 00:14:36

()

Meso&we¥ back on GrRH makes cervical mucus thick,
\L Decreas&s’cubalmo’dli’c&

Decrease LH and FSH
Decrem\l;skrosen (natural estrogen)
!
! l

Anovulation (main Thinning of endometrium
mechanism : Due to making it unsuitable for
inhibition of FSH > LK. implantation.

ethiny estradiol pill = Low dose pill (20 4o)
ocPsstartedondoaloi!cgde»awen?oraudags-a I week
pill-free interval.

On taking OCPs : Exogenous estrogen and progesterone will be
present, endogenous hormones will be reduced.

when the patient stops taking OCPs, there will be a sudden
drop in the amount of estrogen and progesterone in her body,
which causes menstruadion.

Non contraceptive benefit of OCPs :

* Regularizes menstrual cycles : DOC for irreqular cycles.

* Decrease menstrual blood loss : Decreased amount of
estrogen and progesterone causes limited proliferation
of endometrium, forming thin endometrium.

* DOC : Puberty menorrhagia :

Occurs due to anovulatory eycles in puberty
SURPRINEDYE R e

excess estrogen proliferates endometrium.

Active space

Couses brea.}«i'mu.gh bleed‘mg.
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Vitals stable ! Give OCPs
* Progesterone can act only on estrogen primed
endometrium.
* On taking OCPs ! Progesterone cements the
endometrium and prevents it from shedding,
Vitals unstable !
Patient is bleeding for a. long time

Endome{ikmjh\n

&ive \vV esirosenko prime the endometrium

Give proislesterone
* OCPs suppresses ovary —* Can be used for managing
simple ovarian casts.
* OCPs —> Decrease LH > Decrease androgens —> DOC
for hirsutism.
In idiopathic hirsutism, androgen levels are normal, OCPs may
or may not be efective.

Adverse effects of estrogen:

* Nausea and vomiting,

* Increase clotting factors > Increase thrombosis.
Hence contraindicated in patients with history ot
thrombosis, stroke, CAD, conditions which predispose
%o thrombosis e.g, prolonsed immobi\ita, lupus
m&icoagulan’( present.

* estrogen stimulates RARS > Increased aldosterone
-» Salt and water retention = mild hgper'tension.
Hence, OCPs/ HRT are contraindicated in patients with
severe uncontrolled hypertension ®f 2 160/1I0 mMHg).
In medically controlied hypertension, OCPs/ HRT are not
contraindicated.

¢ Cancers:

. Uterus : endometrial cancer (due to estrogen
component).
3. Liver : Hepatic adenoma. (estrogen component).

eoeds ey
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Integration :
3, preost: S|i5h+ increases chances of breast cancer Part - 2

(due *o progesterone component).

* In females with uterus requiring HRT, give estrogen +
progesterone.
Progesterone (anti-proliferative) is added for protecting
the endometrium.
* In females without a. uterus requiring HRT, give only
eskrosen.
Orol HRT is used only for severe hot Slushes thot interferes
with dod|5 life.

Advantages
* Increases bone mass.
* Reverses dryness of vogina.
* Relieves vasomotor s5mp’coms.

Selective Estrogen Receptor Modulators 00:39:33

Act os agonis’c of estrogen ot certain sites and an’cagonis’c ok
certain organs.

* Clomiphene.
* Tamoxiten
* Roloxifene.
* Ospemifene.
* Ormiloxitene.
* pazedoxifene.
Clomiphene
Non-steroidal {riphenal—e’chglene derivative.
Has a stereoisomers :
2uclomiphene enclomiphene

38% 3%

CIS isomer TRANS isomer

Less potent more potent : Greater antiestrogenic activity,
primarily responsible for follicular development

Longer holf-life | Shorter half-life

Active space
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mechanism of action :
Acts on estrogen receptors in hgpo’chalamus for a prolonged
time and dm»n—regula‘ces them.

Therefore, levels of estrogen will decrease

2

Negative feedbock on GNRH is lost =2 Increase in GnRH.

Increase in LH, FSH.

Increase in W\iunotenes.is, ovulation.
Side effects :

* Hot Slushes due to reduced estrogen.
(most common side efSect).

* Oryness of vagino.

* multifetal pregnancy (borood range ¢ 4-1%, narrow
range : 6-8%) : Due to increased Folliculogenesis.
Leads to increase in twin pregnancy,

* Ovarian hyperstimulation syndrome (mild and rare).

* Increase in ovarion cyst formadions.

(second most common side efSect).
Due to central action :
* Headache due to central action of clomiphene.
* Blurring of vision (stop the drug).

Prerequisite for clomiphene to act :

Functional Hypothalamo-Pituitary-Ovarian axis : Check FSH,
LH.

when there is decreased FSH, L1 (hypogonadotrophism)
indicates problem in hgpo’chalwm.s or p‘*u‘:targ, clomiphene
connot be used,

Clomiphene can be used for infertility only when FSH, LK
levels are normal or increased.

Conditions where clomiphene is used
* PCOS for n¥erh|&5 treatment.
LH increased, FSH decreased.
DOC : Letrozole.
a™ DoC : Clomiphene citrote.

Gynaecology * v4.0 » Marrow 6.0 » 2022
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* Unexplained infertility :

Clomiphene + Intrauterine insemination for 3 cgcles

DOC For anovulation in PCOS : Letrozole.
DOC For anovulotion due to any other cause with normal LH,
FSH : Clomiphene citrote.

Causes of anovulation where HPO is not intact :
* R datRpe e i
* Kalman’s syndrome (absent &nRH.
N P‘rl'uir\'an ablation.
For these causes, treatment is pulsatile &nRH or HM&,

Starting dose of clomiphene citrate : SO mag OD fors days.
Moximum dose is I1ISO mg OD.

CJOmiphene citrate can be started any dn5 between

005 ato D05 S
usually given on Day s, given for S days (up to Day 9)
LH surge is seen S to 1a days after stopping the drug,

Any one of the $ollowing advice to be followed :

* Have intercourse daily ofter S doys of stopping the
therapy +ill | week (from Doy 14 onwards).

® Use urinary LH kits to predict LH surge :
The test will be positive once LH surge occurs =
Ovuladion occurs 48 hours loter.
Hence patient is advised to have intercourse daily for
4-S dags once the test becomes positive.

* Follicular monitoring : From Day 10 onwards follicular
MONTON NG wasne” By TVS oy aifermate da5$.
Once the follicle size becomes 2 ISmm —> Advised to
have intercourse daily for 4-s days.

Gynaecology * v4.0 - Marrow 6.0 -+ 2022
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Clinical :
In all patients on clomiphene.
J

DoTVSQromDagloonaHermkedaas.

i

Follicle becomes 18-30 mm.

\
oua&'\on\frasger. (inj hCe& S000 W)

Acts like LH surge

Owvulation occurs a4-36 hours later.

Inj. hC& is not mandadory in all patients on clomiphene.
(i} hC& SO00 1 used for LH surge)
Ovulation rate : 80%
Pregmncg rote : 30-40%
Since all SeRms have an’casonishc action on uterus,
vaging, and cervix.
uterus : endometrium will become thin and becomes
unsuitable for implantation. Cervical mucus becomes
thick: R
HMG is preferred for IVF as it increases estrogen whereas
Clomiphene decreases estrogen.
Side effects = Headache, blurring of vision.
efects not seen with Clomiphene citrate
* Does not increase rigk of terotogenicity,
* Does not increase risk of CA breast.
. Doesno’cincreaserislﬁo?—movw&

success rate of clomiphene is decreased when
* Age ” 35 years.
® 6m\>as->1SSa—her€\TT—>lnsulinr&sis{unce
present —> Clomiphene citrate + metformin
. ngemnckosemsm Clomiphene citrate + Glucocorticoids
(which do not cross the placenta like prednisolone or

hydrocortisone).

mxhummmbero?cadeshuhichdomphenecanbe{ﬁed

isloc:‘d%.
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GYNAECOLOGY - PHARMACOLOGY
INTEGRATION : PART 3

Tamoxifen and Raloxifene 00:00:10

serm (Selective estroaen receptor modulators) :

Organ Tamoxiten efects Raloxifene eftects
I* line for &R+ breast
cancer in premenopausal | R+ breast cancer.
women for both treatment
and prophuylaxds.
Como&bensed‘f‘orsenievaghms,dgsparmh
post menopausal women.
uterus Agonist. Antagonist.
Increased risk of
endometrial cancer, NO risk,
Ovulation Not used,
N
gone Agonist. Agonist.
Not used because of side | Osteoporosis.
efect.
Clotting factors Increased > Increased risk of venous
thromboembolism.
Hot Qashes Common side efect.
(due 10 lack of | Should not be used to treat hot Sashes.
estroger) Treatment : ethinyl estradiol + Bazedoxitene
(decreases the risk of endometrial cancer due to
estrogen) in post menopausal women.
Other important SERMs 00:10:24
D. Ospemifene : Can be used for vaginal dryness, senile
Vasinm%smmmhpostmpawalmx
Q. Ormiloxifene : Active component of centehroman,
a non steroidal contraceptive agent.

Apprmdbge‘wemmento?\ndia&obeapaﬂo’}

(earlier called as sahelp.
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Hyper es’«ogenic conditions :
* endometriosis.
* Fibroids.
* endometrial carcinoma.
* Ovarian carcinomao.

Leave Feedbac

Risk factors Protective foctors

Obesity, Physical exercise.
Increased peripheral Reduces adipose tissue,
conversion of androgen 4o reduced production of
estrogen in adipose tissues. estrogen.

Mul\ipor'&ﬂ rT\uH'\parRH
garly menarche, lote Smoking * Inhibits aromatase.
menopause os both lead Androgens
to increased exposure 4o l Aromatase
es’«ogen. E-strogens.
Smoking also protective
in pregnancy induced
hypertensior.

Management of hyper Estrogenic conditions  00:15:38

Decreases estrogen levels.

Best : Continuous GnRH.

I* Line : Progesterone.

Others :

Letrozole : Aromatase Inhibitor.

Danazol : Progesterone like eftects + androgen like side
eNects (hirsutism). Sa. aakused-in yaura-wemen.
Gestrinone : Similar to prosesterone.

Letrozole : DOC For PCOS \n¥er'cil'rt3.

mechanism of action : Inhibits aromatase in the periphery
(adipose tissue) and decreases conversion of androgens to
es’«osen.

Decreased estrogen in penpherg
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Integration :
No Negadive feedback > Increased FSH —> Folliculogenesis § Part - 3

increased LH > Ovulation.
Dose : a.5m5¥orsda53¥romda5?>o¥mnskrum cycle.
In PCOS with amenorrhoea, rule out pregnancy and start

Letrozole.

Letrozole v/s Clomiphene 00:23:38
Clomiphene Letrozole

Cen’cml\5 ac’cins Vioo Peripheral\g ac’cins.

h5poﬂnhrnus

Overall decrease in Peripheral decrease in

es’crogen. eskrosen.

Thinning of endometrium. | Maintains endometrial
thickness \eadins to increased
pregnancy and live birth rotes.

Hot Slashes ++. Hot Slashes decreased.

Risk oF OHSS. No chance of Ovarion
Hyperstimulodion S3ndmome
(OHSD).

- -

Con be used only in the presence of a. functional HPO axis.

Letrozole does not increase the risk ot fetal congenital

malformadions.
Condition Drug OF choice
oo

[ Infertility due to PCOS. Letrozole
unexplained m¥er’n|rt5 Clomiphene citrate

3 \n‘w’eﬁ'\li't}j with decreased LH, i
decreased FSH. Injection HNG ﬁ
MRI : Normal pi’cu‘rtar&
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4 \n$er’dli'r5 with decreosed LH, Injection HM& or
decreased FSH. pulsatile R+
MRI : Absent pituitary (empty
sella. tursico).

S \n¥erﬁh’<5 with decreosed LH, Pulsatile enkH
decreased FSH + anosmio

(kol\imann Sﬂndrome).
Progesterone 00:29:29
Generation Names of progesterone
P Norethindrone (estrosen + androgen oction).
medroxy Progesterone Acetate (e
(androgen action).
F Levonorgestrel (ess androgenic action).
an Desogestrel (MC used in OCPS).
(east Gestodene.

androsenic Norgestimade.
action. gtonorgestrel.

TR Drospirinone.

(anti- Dienogest.
ondrogenic). | Cyproterone acetate.
Drospirinone.
D'\enosest.
Cﬂprokerone ocetote.

Applications of progesterone :

I. Norethindrone : F\ddbach’d'\erapg in long term enkH
a npPcos: / menstrual irresulari’cg
Pws -

N — generation on@
3. Drospirinone :
* Derived $rom Spironolactone —> Aldosterone antagonist
> Diuretic acl'i\frt}j.
* Salt and water exeretion —> excretion of Na” and

eoeds eAnoyY
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Integration :
retention of K" > Use in caution in renal disease Part - 3
patients.
* estrogen —> Retention of salt and woter. Antagonized
b5 Drospirenone.

* Patients who develop Sluid retention on OCPs/ Mild
hapeﬁension, give OCP + Drospirenone.

* Anti androgenic effect : Increases Sex Hormone Binding
alobulin (sHBE) —> Decreased free testosterone.

* In PCOS with hirsutism and in patients with hirsutism
who need contraception, give

Oestmfen + Drospirenone.

Negadive feedback, Increased SHBG,
Decreased LH § FSH. Decreased androgens.
Decreased androgens.

3 and 4% generation progesterone do not alter lipid
metobolism.
Uses of progesterone 00:38:19

. menstruation regulodion : MPA for 7-10 days, then
Sudden|5 withdrawn.

Sudden decrease in progesterone —> Menstruodion.

3. Delay periods : Take progesterone (primolut - N smq
TDS) a-3 days before periods. She will menstruate once
she stops taking progesterone.

3. endometrial thinning : Used in endometriosis, Rbroid,
endometrial hﬂperplasia without atgp'\a.

4. Contraception.

S. Hormone replacement ’thempg odons with estrogen to
protect the endometrium in females with intact uterus.

b. Obstetrics : In luteal phase defect and to prevent
preterm labour (smooth muscle relaxant).

Active space
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Selective progesterone receptor modulodor :

Ulipristal —> Blocks progesterone effects = Blocks ovulation —>
emergency contraception.

Dose : 30 mq single dose.

Severe|5 hepadotoxic.

Progesterone antagonist :

mifepristone/RU 486 : Decreases progesterone.

used in medical abortion.

Anti-androgens 00:43:42

I Spironolactone : Diuretic with anti-androgenic activity,
Dose : SO-100 Mg 0.
uses : Hirsutism.
Side g¥lect : Hyperkalemia, orthostatic
hypertension, loss of libido (in both men and
women.
3. Finasteride : S'reductase inhibitor. used for hirsutism
{ androgenic alopecio.
3. Futamide : Hepatotoxic.
4. Topical eflornithine : Inhibits omithine decarboxalase -
Arrests hair Srowth.

Management of hirsutism :

DOC : OCP with drospirinone for & months.
1§ it falls

* Spironolactone.

' quro’cerone Acetate.

* Futamide.

* Finasteride.

* Topical eflornithine.

* Continuous §nRH.

Danazol can never be used to treat hirsutism as it causes
hirsutism.

eords aAlOY
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GYNAECOLOGY PATHOLOGY
INTEGRATION : PART 1

Applied anatomy of cervix 00:01:20
endocervix : = uberus
* Closer 1o the uterus.
- ) endocervix
* Lined bﬂ columnar 2008 S
epi’chel‘\wn : Can S'Ne rise to Ex00erViX
adenocarcinoma. of cervix,
* Per sPecu.kAm exominodion :
Appears red.
EXOcerVix

®* Lies inside the Vasina.

* Aiso called as portio vaginalis.

* Lined by stratified squamous epithelium.
* Per speculum examination : Appears pink.

CerVix opens into vagina. ot external os.

Areo. where columnar epithelium of endocervix changes into
squamous epithelium of exocervix is called as transformation
20ne.

Transformadion 2zone lies near to the external os. it is a
dgnounic point : Can move inside or outside based on hormonal
stotus.

Transformadion zone is the pale area between endocervix
and exocervix on per speculum examinadion.

Per sPectnum exomination :
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most common site for cancer of cervix : Transformadion zone.
mMost common cancer in cervix : Squamous cell carcinomao.
most common site for adenocarcinoma. of cervix : endocervix

Pap smear

* tisa 05*’0‘033 based test which detects current
cellular changes in the cervix

* asamples should be taken $rom transformation zone
and endocervix.

* These changes are most prominent in superficial layers
(douching/intercourse to be avoided before a pap
smearn),

* Used as a screening test for cancer cervix. it con
detect certain infections as well.

methods of doing pap smear

l. Conventional method :
slide is prepared using Ayers spatula. (wooden or
plastic)/endocervical brush,

a. Liquid based cytology *
Specimen obtained by cervical broom is put in fixative
directiy. Ayers spatula. (plastic)/endocervical brush can

"~ ~nkiain specimen but wooden spatula. cannot

be used.
Advantages
HPV DNRA testing can be done from the same sample.
Smaller area to sereen and quality of slide is better.

\nstrumen’cSusedinpapsmeaN

eoeds aAlOY

F\gers spatula and endocervical brush
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Pathology
Integration :
Part - 1
Cervical broom

Conventional pap smear 00:10:22

Transformadion 2one : First sample is taken ot the level of

external os using Ayers spatula. $rom bifid end.

Concavity of the spatula. fixes into the transformadion zone.

Smaller limb is kept ot the level of external os, and the longer

limb is plaged inside endocervix.

Spotula is rotated 260 degrees for -3 times and sample is

smeared on o slide.

make pap smear
\\ , [ )
T\\ (,//:
\/

endocervix : endocervical brush is placed in endocervix and rotated 180

degrees a-3 times.

sample is smeared on the same slide.

* As thinas possible
* Properly labeled
. - o H
Shdeshmudno’cardned.l'cmudbednppedmo g

[xative : 95% ethﬂl aleohol T S% ether.
ether isno’cusednowo.daﬂswi’cishis\-\lg inflammable.
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Note :

Any friable/raised lesion seen on cervix (except nabothion
cyst) during pap smear should be biopsied.

For conventional pap smear, Saﬁs?-ac'corg sample should have
8,000 40 18,000 well Visualized squamous cells/Io HPF + ok
least 10-13 endocervical cells.

Liquid based eytology :

a methods * SurePoth method and ThinPrep method.
Surefath method :

A single cervical brush is used 4o take the sample $rom the
transformadion 2one and endocervix.

Longer bristies go into endocervix and shorter bristles rest on
the transformadtion zone.

Cervical brush is rotated S-6 times and sample is put in a
container with fixative.

Cervical brush head is broken into fixative.

- s closed and shaken. A smear is prepared.

Cervical brush
Thinfrep method :

Ayers spatula. and endocervical brush are used to take the
sample from the transformadion 2one and endocervix.

The specimen obtained is put directly into fixative (methanoD.
Fixative is fittered o get the concentrated specimen. A smear
is prepared using concentroted specimen.

Satisfactory smear should have S000 squamous cells/Io HPF
+ ot least 10-1a endocervical cells.

Liquid based
cytology

il
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\mporkan’r points :

Do not do P/V examination before pap smear.
Instruct patient against vaginal douching, use of vaginal
lubricants, intercourse ok least 48 hours prior to pap
smear.
eleeding is not an absolute contraindication for pap
smeav. I¥ blood is present ot external os, remove with
cotton swab and perform the test.
Active bleedins in menstruation s a. relative
contraindication $or conventional pap smear. leeding
does not interfere at all with liquid based cytology,
¥ patient is having discharge, wipe it 0% and take a
pop smeax.
Obscuring factors of pap test :

&lood,

Air artefocts.

Inflammaodion.

1§ > 75% of smear is obscured by ango?’chese, sample is

called as inadequate.

* Interfering substances are semen and lubricants.
Normal pap smear :

4 types of cells :
A. Superficial cells : Pink colored eosinophilic cells, polygonal,

p}ano’dc nuclei
faen newar-the inSluence of estrogen.

®. Intermediate cells : Blue colored cells, polygonal, sl'ghﬂg

bigsermcleus.
Seenmdertheh%enceoi‘—prog@term
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C. Parabasal cells § basal cells : Basophilic smalll
rounded/elongated cells with slightly bigger nucleus.
Seen when there is no hormonal predominance.

D. endocervical cells : muein fRlled cells arranged in honey
comb appearance or picket fence arrangement.

Parabosal cells gndocervical cells

mModuration index :
100 cells count : Percentage of parabasal/ intermediote/
Super%ciod cells.

Karyopyknotic index (PD : Number of mature superficial
squamous cells divided by intermediate + basal cells.

Higher the level of estrogen, higher the Karyopyknotic index.
Proliferative phase : KPI >ash.

Secretory phase : 1Pl is very low.

KP) peaks just before ovulation/on day of ovulation.

Pap smear in cervical premalignancy 00:29:06

Abnormalities :
* Nucleus enlaraed= T5pical.
* Paranuclear halo/clearing :
* Nuclei become bifid.
. Hﬂperchromaﬁc nuclei
These changes in superficial and

eoeds eAlOY
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intermediote cells indicate HPV infection.
HPV infected cells are called as Koiloeytes, and changes are
colled as Koslocg'cosis

Cells A, & and C : Perinuclear halo.
CeldDand e: T}jpicod\g showins eccentric nuclei with
per'muclear halo.

metoplasio. :
In cenvix, columnar cells of endocervix changes into squamous
cells of exocervix at transformadion 2one.

itis phgsiolog'\cal.

I¥ this metaplasia. occurs in o disorganized manner, it is called
os d:jsp\asia.

Ktis premal'gnan’t and pa&holosical.

Characteristic of dgsplas’dc cells :

Increased nucleus : cgcoplasrmc ratio.

Bethesda system :

Dysplasia. could be :
* LS : Low squamous intraepithelial lesion.
* HSIL : High squamous intraepithelial lesion.

Note :
I¥ on pap smear, koilocytes + nuclear abnormalities : LSIL.

LSIL ¢

Dysplastic cells.

Increased nucleus : cgkoplasmic
rodio but ratio is < 1 : 3,
Hyperchromatic nuclei (dorker

Gynaecology * v4.0 + Marrow 6.0 + 2022
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than surrounding eytoplasm of celD).

No nucleoli.

margins of nuclei are irregular (roiowmr s .
(% Koilocytic changes are seen, include in LSIL).

HSIL ¢

Increased nucleus :

cytoplasmic ratio.

Nucleus is 2 SO% of
ca*oplaswx
ngerchromodcic nuclei.

Nucleoli may be seen.

M}jpical glandular cells :
Clumps of cells with increased
nuclear cg&op\asmic rodio.
Nucleus is h5perc\'\romo&ic but
is see through. Nucleoli can

be seen.

Squamous cell carcinoma. * 3
Ireqular bizarre cells : v
Tadpole cells.

marked h5perchrom’cism :
It seems as if entire slide
is smudged with ink.

Tadpole cell (orange color is due

.
- s
1o Keratinization) : Indicates
well diferentioted Keratinized i ; !“
“ =0

squamous cell carcinoma.

Vaginal flora 00:43:32

eoeds eAlOY

Normally lactobacilli (doderlein bacill) converts glycogen in
vaginal epithelium into lactic acid and maintains acidic pH of

Vas‘\na.
These lactobacilli may be visible on pop smear as small rod
like orsan'\sms.
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Pathology
o Integration :
Alteration in normal vaginal flora.: Part - 1

Bocteria (coccobacil) are "2
adhered ‘o ep'*helial cell :

Clue cells. .
2 30% clue cells are seen in P
bacterial vaginosis. ,. %\“ R .
In bacterial Vaa‘mosis, N N

< ’
lactobacilli are absent. Y ¢ st .

Note : This pap smear is taken in proliferotive phase.

Thread like structures :
Leptothrix associated with

trichomonas infection.

Mo’ce=Thi5papsmearis’caheninsecre’cor5pmseor
preanancy.

Infective organisms seen on pap 00:47:52

Candida. spores :

Small organisms which are smaller than the nucleus ot
epi’cheliod cells.

PseudohW of candida. in
liquid based cytology,

Active space
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The squamous epithelial cells are
adhered to pseudohyphae :
Shish kebab/seekh kebab

Pear shaped organism which is smaller than the cell (roush|3
size of nucleus of epithelial cells).

Has eccentric nuclei

Trichomonas is common\5 associoted with leptothrix :
Spaghetti and meat ball appearance.

F\cﬁnom5ces :

Cotton wool appearance :
nc’dnomgces.

most common infection in
IUCD users.

Herpess‘mplex virus :

Herpeesi:rpiexcakopa;\g—sm‘s'

3ms:
~albineaalandio

eoeds eAlOY

mars‘no&ion »
moulding (overcrowding of nucleus).
Aiso shows hgperchromo&ism, big nuclei.
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GYNAECOLOGY PATHOLOGY
INTEGRATION : PART:2,

Cultivation of bacteria 00:04:38
uterus
1 Jl |
Serosa. nMyometrium endometrium
(smooth muscles (glands +
+ blood vessels) stromo)

mgomekr'ugm

smooth muscle +

Endometrial biopsy 00:00:43

endometrial biops5 has Slomds and stroma.

Active space
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[
| Simple, tubular glands. Glands have %o coil.
| Resemble Hen's Sub-nuclear vacuoles present.
Pseudostratified : iappear | (First sign of ovulation
to be at multiple layers. on endometrial biopsy)

Piano sign.

Seen on Day 17 of cycle.
Late Secretory Phase :

Saw-tooth/ Cork-screw appearance of glands.
white areas within these highly coiled glands represent their
secretions.

Spiral arterioles and decidualisation of cells are represented
bv:,’c\f\epi'\!‘.areas.
Decidualisation : Cells around the spiral arterioles acquire

abmdar*phhc}j'cop!asm

00:04:11

hcaseo?'a\dometﬁalh!jperplasia’chemmberosﬁslands
increase sisni%canﬂ5 resulting in overcrowding of glands and
leads 1o the increase in the (Gland : Stroma) ratio.

endometrial Hyperplasia
N )
m«I hyperplasia 4 / wm
e v gup vy
matignancy (D8 makignancy, (8-30)%
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endometriol ngerplasia with
out Mgp'm r-\’capia.
Dilated glands. Overcrowding of glands.
Normal gpithelium. Nuclear Abnormalities are seen.
Number of glands is more than
usual.
endometrial carcinoma histolo% :

Gland overcrowding increases significantly ; Back-to-back
arrangement.

mitotic S\Sures are seen.

Nuclei appear h}jperchromodcic.

various nuclear abnormalities are observed,

Endometrial hyperplasia clinical presentatinn  nn:08:42

I ol Hgpert J Obese nulliparous
A peos
excessive Oestrogen — — — |  granuiosa cell
\L hmxouro*heovarg
Tamoxifen

A v

to rule out to measure

Rbroid, polyop, endometrial

Gynaecology * v4.0 * Marrow 6.0 « 2022
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After TVS
L w 3
Less than or eqal o l more than or eqal to
40
years — 40 T,ars
a\domez:lm thickness J, Irrespective of
greater or equal ) s asound
10 1amm risk factors for ; e e o e "
endometrial CA 6 ke |
W
endometrial Sampling

endometrial Sampling could either be done endometrial Biopsy
or endometrial Aspiration Cytology both of which are OPD

procedures.
Endometrial biopsy report 00:15:58
endometrial
biopsg |repor’c
! i
A’cgpical Normal repor’c
but patient
\r\gperp\asn continues to have
excessive b\eedms
desprte medical
hgsteroscopg

Investigation of choice for assessing endometrium/
endometrial Hyperplasia/endometrial CA :
endometrial Sampling
(endometrial Biopsy/endometrial Aspiration Cuytology)

eords oAy
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Pathology
Integration :
&old Standard for assessing endometrium /endometrial Part - 2
ngerplo.s‘m/ endometrial CA :
(Fractional Curettage + Hgsteroscopg)

Froctional Cure{"cage : The procedure involves ob&odning
samples of the uterus in sections with each section bes'n
assessed sepam’ce\5.

Hysteroscopy is highly eftective for detecting Intra~cavitary
focal lesions.

Curettage in better in cases where we see a uniform
distention ot the uterus.

I¥ the patient continues to have excessive bleeding
despite medicol management, endometrial biopsy is taken
irrespective of age.

This holds good even in post-menopausal women with
persistent b|eed'\n3 despite medical management even
'chOush' ’che5 have an adrophied endometrium.

Post menopausal

women

i
Thin endometrium
(less than 4mm)
i)

Thin endometrium
(less than 4mm)
)
Tranexemic Acid
Treatment

i
Perisistent
bleedirg
d

'éndome’trialeiopsa

Active space
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mamgement endometrial
ngerplaas‘\a without Mv:jpia
I
To counteract
execessive ankrosen
R'Og%terone
]
L,evmorges’crel ud Oral proses'cerone pills
(mireno) (medro
acetate. Northendrone,
micronized Pros%terone,
megestroD
Continuous Only $or (3-14)
administradion days
Patient even’cual\ﬂ mMinimum number
develops of daujs to
amenorrhoea, no achieve protective
withdrowl bleed'mg mechanism on
endometrium

Managament of endometrial hyperplasia

Leave Feedbach

00:18:35

mManagement endometrial
Hyperplaasio. with Atypio. (€IND

Frictional curel\ase
|

Hyjsteroscopy
1

Hgs{e\'ectoma

J

I¥ the patient refuses

)
Hishskrgﬂwﬁog@terme
(megastroD -

+

endometrial biopsy every
(3-) months for & years

Gynaecology * v4.0 « Marrow 6.0 « 2022
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Management strategies for both endometrial hgperp!asn
without a’cgp‘\a ond gIN differ in approach and are given as

follows.

The definitive treatment of endometriol intra-epitheliol
neoplasia remains to be hgsterec’comg.

Gene mutations in endometrial

CA Type I and Type II 00:23:27
excessive Oestrogen Post - menopausal

\L . women
endometrial \L
proliferation I nkoE‘hic egndometrium

! v

1® PTEN Gene PS3 Gene Mutadion /
(aatekeeper Gene) e
knocked of J,

l Serious Intraepitheliol
endometrial neoplasio.
hyperplasio. J,

without atypia Activation of cglin €
) !
/micro sotelite Carcinoma. (endometriol
instabilities cA "BPe a
endometrial
io. with
odypia. &N
J
mutations of ARID
1A &ene / & cokenin
gene (CTNING-D
endometrial
Carcinomao. Tape |
endometrial CA which occurs
endometriol CA which occurs due | | due to Atrophic Endometrium is
{oexc%siveowosenismounas Wmasendm\etr‘nlcaTye\\
imdometrialchgael mgsy\ecobacal&wnoruhmmvolm
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Adenomyosis 00:30:55

when normal endometrial gland.s are seen deep within the
mgome’«ial tissue.

The&ndometﬁalg\andsneed’to be ot least a.Smm deep in
the mgome{rium to be called adenomgosis.

Also Known as ‘endometriosis interma! .

Ovarian cancers 00:32:56

Classification of Ovarion concers :

Ovarian Cancers
ap‘cthelhlcelnumors Germ cel tumors Sex cord and Stromal metastatic
(90-99) % tumors tumors
fArise $rom surface
Ahel
Serous (40-49) 4% : Dysgerminoma. Estrogen secreting tumor | | Hrukenberg tumor
Resembles Fallopian tube. Teratoma. (&ranulosa. cell tumor). | | (Signet ring cell).
muecinous : Resembles Choriocarcinoma. | |Androgen secreting tumor
&7/ endocervix Yolk-Sac. tumors/ | | (Sertoli and Leyding cell
endometroid : Resembles | | ndodermal sinus | | tumor, Hilus cell tumor).
g endometrium. Clear cell : tumors. Stromal tumors (Fibroma,
@ Hob nail cell. erenner cell: Thecoma)
g Resembles eladder.
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Pathology
Integration :
gach ovarian cancer will be discussed under the following Part - 2

headings :
His’(opaﬂ'\ological characteristics
Gene mutations

Tumor marker

Serous cell tumors

most common type of
gpithelial cell tumor comprising

around (40 - 4S) %ot Ovarian {é NS
fumors, AN
gither uniloculated or

biloculated.

Serous Cell Tumor
Benign : No proliferation j No invasion into stroma.

gorderline : Proliferative 3 No invasion into stroma.
mMalignant : Both Proliferative and invades the stromo.

Histopa&ho!osical characteristics :

Psammoma. bodg : Papillary outgrowths with coleified
laminated bodies.
Gene mutadions : BRCA |, BRCA 3 and pS3 mutadions

Tumor marker : CRIAS

Brenner tumor 00:38:46

&enign solid tumor of the ovary,
Normal ovarian stroma. with nests
of cells resembling bladder
epithelium,

erenner Tumor
His’copo&ho\osical Characteristics : - o

Walthard cell nest : Foci of transitional epithelium.
CotSee bean nuclei : Grooved nuclei (Also seen in granulosa
cell tumor) .
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Dysgerminoma 00:40:28

Histopatholos‘\cal characteristics ¢
Sheets of cells separoted by fbrous septa,
These septa are filled with 'mﬁ\ammaiog inftrote.

Fried eqq appearance

Tumor Marker : LDH, Placental Alkaline Phosphotase, HC&

%erminom

Yolk sac tumor/ endodermal sinus tumor 00:42:21

Histopathobaical characteristics :
Schiller duval godies : Central capil\ar5 structure with a.
purple basement membrane surrounded b5 o \aﬂer of cells.

Tumor marker : Alfa. Feto Protein

eoeds Ay
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Granulosa cell tumor 00:44:45

Oestrogen—secre’cins tumor
Granulosa. cells secrete O%’crosen oand Inhibin.

Histopathological characteristics :
Call exner Bodies : Central eosinophilic moterial surrounded bg
cells giving it the appearance of a follicle,

Cotee bean nuclei.

Tumor Marker : Inhibin &, Anti-Muellerian Hormone.

Teratoma 00:47:31

Histopadhologjcal characteristics :
Cartilage, &one, Teeth, Hair,
Seboceous aland.surface
epithelium are seen.

gssentiolly derivatives of all three Teratoma.

germ |a56rs.
most common derivative is ectodermal componen’r.

mModure Teretoma. : Benign j Dermoid cﬂst
Immadure Terotoma. : Malignant (most common malignant
germ cell tumor of the ovan:}) .

Krukenberg tumor 00:49:03

metastatic tumor
mostconmonprirmras‘rte ispgloruso?—stomch?-romuhich
the cancer reaches the ovary 'chrwsh re’crograde Bmphahc&
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H'\stopaﬂ'\olos'\cal characteristics :
Signet ring cells : white mucin-Rlled cells with the nucleus
pushed to one side.

hmhenbers tumor

Important gene mutations . 00:50:47

Serous cell tumor :
Low Grade : HRAS,
nishemde:pss-,etzcmmdeacna.

mucinous tumor : KRAS,

endometroid tumor : Beto-Catenin j PTENL
8oth endometroid tumor and Granulosa. cell tumor can
lead to endometrial CA.
endometroid tumor because of PTeEN and 8-Catenin
&ranulosa. cell hmorbecauseﬂ-’sano&eh'osen

producing tumor.

Gronulosa. cell tumor : FOX L-a
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MENOPAUSE

Definition 00:00:51

Permanent cessation of periods/menstruation for 13 months.

Age !
worldwide : Sl years.

India ¢ 47 56&!‘5

Perimenopause :
Period of 4-S years before menopause where menopawusal
transition occurs.

Premodure menopause

menopouse ok <40 Years.

Primary ovarian insufSiciency (POI) is the new term used to
denote premature menopause.

De\aged menopause :
* menopause >=SS years.
* Females with deloged menopause will be exposed to
increased estrogen for o longer time -7 Increased risk
for endometrial and ovarian cancer.

Couse of menopouse :

Follicles are maximum ot S month of intrauterine life (b-1
milliory.

At the time of birth : 1-a million follicles.

At the time of puberty : 4 lakh follicles.

gvery month 1000 follicles underao atresio.

In females, number of Follicles are limited. Follicles undergo
programmed cell death ~> Apoptosis - every month, number
ot follicles deplete - when no follicles left in ovary -~
menopause.
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&mg%h?emlephgsio\ogqjdurrglo&ereproduchvease.
* Inhibin & : Decreases.
» FSH=Sli5hﬂ5'ncreases.
* estrogen (84) : Normol
. Pmswevmagishtgdecreas&c.
* Females have dﬂiwkﬂ in conceiving,
* menstrual irreqularity : Short follicular phase ie. Short
cycles (Around 40 years).

Changes in female physiclogy during perimenopause age
* Menopausal transition begins : Intermenstrual cycle
Ienskhincreases>=1da5swmp!ezl¥ini’dalcﬁdes
occuratas—aodags,cgcmocwro&w—sodags
during perimenopouse.
* Late perimenopause -> Amenorrhea >=a months.
®* FSH: Increases.
estrogen (ed) ;. Qecreases.
Inhibin & : Decreases.

Tests for ovarian reserve 00:12:48

* FSH (day ) : Increase in FSH indicates decreased
number of follicles/ovarian failure.

* €3 : Decreased estrogen in ovarian failure.

* Anti-mullerian hormone : Decreases in ovarian failure.

* Antral follicle count : Decreased count in ovarian failure.

* pest test for ovarian reserve : Anti-Mullerian hormone
(ess cyclical variotion.

* Inhibin & is not a test for ovarian reserve. it is used as a.
mmer?orsmruosacel\hunor&ovw&

* Straw staging divides the entire period of woman's
|i¥eirﬁovaﬁou5phas%wd'\aseaﬂ3reprod|mtwe
age,reprod;whveage,laiereprodwﬁveage,ewy
menopawusal transition, lote menopausal transition, and
menopause.

eoeds oAy
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menopause paihophgsio\ogg :

No more follicles in ovary,

Decreased estrogen <30 pg. Most common estrogen in
menopausal females is .

inhibin & decreases.

FoH (>=40 1W) and LH increase due 4o decrease in
inhibin & and estrogen.

Anovulation -> Decreased progesterone -2 Amenorrheo.
Decreased androgen ~> Decrease in libido.

Increased FSH and LH are excreted in postmenopawusal
females. HM& injection (Menotropin) is produced $rom
urine of a. postmenopausal female.

Parabasal and basal cells predominate on Vogiml
cytology in menopausal females.

Maturadion index in menopausal $emale : 100/0/0.

Symptoms of perimenopause 00:22:48

menstrual brresmari’cg due to anovulation. \n‘rﬁod\g
persistent difference of >=7 days in consecutive cycles.
Loter, amenorrhea of >=a months.

most common symptom is hot fashes.

Decreased estrogen -> Vaginal dryness (senile vaginitis/
odrophic Vas'm'd"\s/ ‘genitourinary menopausal syndrome).
nood. SWINs.

Sleep disturbances.

Sﬂmp’coms of menopause
most common and most prominent SB"‘P“”“ : Hot Slashes.
Hot Slashes :

Begin as sudden sensation of heat on upper chest and
face (due to vasodilation) that rapidly becomes
generalized. The sensadion lasts for a-4 minutes, is
associated with proYuse sweoxw g ahd sccasionally
palpitotions. it may also be associated with shivering
ond anxiety,

Active space

* Hot Slashes usml\5 occur several times ada5 but are

most common ot n‘gh’c : Misht sweats.
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* Hot flashes are mediated by thermoregulatory
d3$¥unction ot the level ot hypothalamus.

. Thennoresuloecorg center ot h5po’chalamus requlates
thermoneutral zone. Thermoneutral zone is narrowed in
perimenopausal and menopawusal females. when body
temperature is increased by 04 °C, mechanisms for hot
Sflashes are generated to dissipate heot.

* Thermorequlatory center is innervated by kisspeptin,
neurokinin and dynorphin neurons (KAIDY. neurons).
gstrogen inhibits KNDY neurons, Atter menopause,
estrogen decreases. $0, the negodive eftect goes, and
thermoregulatory dgs&mcﬁon occurs in the Sorm of hot
Soshes.

* main cause of hot Slashes : Decrease in estrogen.

* Best management for hot flashes : Replace the
estrogen : Give hormone replacement therapy (HRT).

* mid hot Slashes : Reassurance and vitamin €.

* moderate to severe hot flashes (Hot Slashes interfering
with day to day life) : HRT.

* Hot Slashes coincide with LH surge.

Hormone replacement therapy (HRT) 00:33:43

S}jstem'\c and local HRT.

sﬂstemic HRT :

Female with intact uterus : estrogen + Progesterone.

Female without uterus (undergone hﬂs’cerectoma) : gstrogen.

Combined estrogen + progesterone :
* Increased risk of venous thromboembolism.
* Increased risk of breast cancer.
* Increased risk of coronary heart disease.
* Decreased rigk of endometrial cancer.

ishroaen alone :

* Increased risk of venous thromboembolism.
* Increased risk of endometrial cancer it uterus is intact.
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HRT is not given to all menopausal females.
Potential candidates :
* No more follicles in ovary (post-menopausal.

* Ovary removed/dwroged.
* Ovary not functioning (Turner's s5ndrome).

Indications :
Premenopausal females :
HRT (systemic) 4o be given till the normal age of menopause.
* &onadal dysgenesis/ Turmer's syndrome (initially estrogen
followed by estrogen + progesterone).
* Female in whom oophorectomy/pelvic iradiation done
(most sensitive pelvie organ to radiation is ovarg)
Postmenopausal females
Females < €0 years and should be <0 years have passed
from attainment of menopause.
* Moderate to severe hot fashes : Systemic HRT should
beswa\ﬂ\bo5earso¥oaea<s5ear$
. aen‘r{'wrinara%mptomswocal&rogen
\-!QTnevergiven'co%rrnles>&>03earso¥a3e.
Frs&limmmaanerﬁﬁgenm%%mislubrmﬂs

and moisturizers.

Estrogen 00:45:45

* Route : Transdermal (Similar efficacy to oral estrogen
and decreased chances of venous thromboembolismy.

* Preparation : Micronized 17§ estradiol (resembles the
estrogen produced by ovary.

* Start with lowest dose of estrogen.

* maximum dose is Img of oral micronized 17 Bestradiol/0s
mg of transdermal pateh. exception is a young female
who requires HRT due to surgical oophorectomy :
Maximum dose is amg oral/0l mg transdermall.

* Dosing equivalent : | mg of oral micronized I8
estradiol/0.s mg of transdermal patch is equivalent to
S meg of ethinyl estradiol.
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Prog&s*erone '

* Added to protect against endometrial cancer.

* Nowadays, natural micronized progesterone is used.

* Dose : 300 mg/day for 1 days in luteal phase of each
cycle OR 100 mg/day continuously,

* earlier, Medroxyprogesterone (MPA) was used. wWomen's
health initiative study showed use of MPA was
associated with increased incidénce oY breast cancer
and coronary heart disease.

Other points on HRT :
\-RTESusedsformamgemeMoilmenopausalsgmp’coms

like hot flashes and genitourinary syndrome but not for
prevention of coronary heart disease, osteoporosis or
dementia.

HRT decreases the risk of colorectal cancer. There is no effect
on cervical cancer.

akrosen+Prosesterone=

Progesterone component : Increased risk of breast cancer
andcoromrgheartd'\sease.

estrogen component : Increased risk of venous
thromboembolism.

Studies have shown that i¥ estrogen alone is given in HRT,
midenceo"breas’ccancerandcoronarghear‘td&easeisno{'
increased compared to combined estrogen andprog&eterone
{herapg.

Incidence of endometrial cancer increases it progesterone is
not used in a female with uterus.

Contraindications for HRT :

Same as OCPs.

Case : Perimenopausal female around 4s years with hot

§ Slashes requests for contraception. wWhat do you preseribe?

i A * Low dose/very low dose OCPs to be given. At SO-Si
years(47 years in India) taper OCP and put her on HRT. In
obese perimenopausal females, avoid low/very low dose OCPs.
Note : Lowest possible effective dose of estrogen in a.
contraceptive pill is 10 micro grams.
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Other drugs used to treat hot flashes ~ 00:55:54

I¥ patient has a history of venous thromboembolism :
* SSRIs like paroxetine, Sluoxetine, venlafoxine.
* &obapentin /pregabalin : Helpful for nocturnal hot
Sashes.
* Clonidine.

Selective estrogen receptor modulators (SERMS) are never
used for the treatment of hot flashes except Bazedoxitene.
Bazedoxitene + strogen has been approved Sor the
treatment of hot Slashes and osteoporosis.

Ph5’coes’crosens like Slaxseeds.

Other symptoms of menopause
* Voginal dryness : Atrophic vagjinitis/senile vaginitis
(genitourinary syndrome of menopause).
* Decreased bone mass : Osteoporosis.
* Increased chances of depression.
* Sleep disturbances.
» Cosni’cive impairment.
* Dementio.

&enitourinary syndrome of menopause CEE

* Due to decrease in es’crosen.

* &sm includes vaginal dryness, dyspareunia, posteoital
bleeding/postmenopausal bleeding, vulvovaginal burning
and urinary symptoms such as urgency, dysuria,
recuwrrent UTL.

* unlike hot Slashes, &Sm gradually increases with time.

. mamgemenk :

I* line : vaginal lubricant and moisturizers.
a™ line : HRT - Local estrogen cream. Systemic/oral/
transdermal form should not be used.

3" line : Ospemi?ene.

Gynaecology * v4.0 « Marrow 6.0 » 2022
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Osteoporosis 01:02:12

* Bone dens‘rtg decreases due to decreased estrogen. It i
a. qualitative defect and not a. quantitative defect.

. QANh—ligo.nd interaction :

Osteoblast forms RANK \lsand which stimulates osteoclasts.
Osteoclasts lead to resorption of bone -~ Increase coleium.
gstrogen produces osteoprotegerin protein (OP€) : inds
o RANIK ligand and prevents stimulation o osteoclasts. So,
de%cienc}j of estrogen causes decrease in bone minerol
density

* As bone density decreases, risk of fractures increases.

* most common fractures seen are vertebral> neck of
femur> colles.

* most common complaint of females with osteoporosis :
Backache.

* Investigation of choice : Bone mineral density by dual X
ray absorptiometry scan (DEXA) scan. unit of bone
mineral density is gram/em?,

* Indication for bone mineral density testing : Females
09e”=bS years. I¥ there is a risk factor such as
rheumodoid arthritis, heparin use -> test should be
done ot 7=60 years.

* Site of measurement : Proximal femur, first 4 lumbar
vertebroe.

* pone mineral dem*g scores :

T score : Bone mineroal density of old aged female

is compared with the bone mineral density of young
female. It is always negadive. O to -1 is normal. -1 to -a.s
is osteopenio. 7=a.S is osteoporosis.

X-roy finding of lumbar spine in osteoporosis : Cod fish
appearance (vertebra is biconcave).

2 score : Bone mineral densi&go&lase
madched population is compared. 1#
decreased, it inaicares some Gther reason
for decreased bone mineral density,

'b(amp|e=Drugs.

eords eAlOY

Cod fish vertebrae
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Management of osteoporosis 01:12:00

I* line of treatment : Bisphosphonates. Most common side
effect is severe gastritis. Patient is instructed to sit upright
for 30 minutes 1o | hour after {'ahins bisphosphonates.

H. pylori infection and history of gastric ulcer should be ruled
out.

Other dmgs :

¢ Tibolone : gstrogen action on bone + Progesterone like
action on endometrium + Androgen like action (increases
libido).

* SR : Raloxifene, Tamoxiten, Bazedoxifene + estrogen.

¢ Denosumab : Binds 1o RANK lisomd and prevents activation
o} osteoclasts.

* Teriparatide : Para.’chgro‘\d hormone analogue. Should be
given in low amplitude. Acts on osteoblasts.

* SAL-Caleitonin : Used it the patient has severe backache
along with vit D and calcium supplementodion.

* Strontium ranelate : Acts b}j acﬁvahns osteoblasts. Not

used nowadags.

Al drugs for osteoporosis act b5 inhibiting osteoclasts. 0n|5
a drugs oct b5 ac’ci\/aﬁns osteoblasts : Teriparotide and
Strontium ranelote.

Recommended calcium intake in a. postmenopausal female :

1300 mydauﬁ

Some calcium is taken in diet as supplement :

SO0 40 1000 ms/dag

Daiily requirement of vitamin D : 800 IW/day,

In all females with osteoporosis and osteopenio, check calcium
and vitamin D levels. I¥ low, supplementation should be given.
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PCOS : PART 1

Introduction 00:01:08

Also known as Stein-Leventhal syndrome.

most common endoerine and metabolic disorder in women.
Incidence: 10%

most common cause of hirsutism in females.

most common cause of anovulation in females.

3 main components of PCOS
I Increased androgens
3. Ovulatory dgs?unck‘m.
3. Po|305s\"tc ovaries.
Cyst meaning unruptured follicles in the ovaries.

Females at high risk for developing PCOS
* Obese and or insulin resistance.
* Typel, & OM.
* History of premature adrenarche.
* gthnicity : Mexicans/ Australian and South Asians.
* History of ist degree relatives with PCOS.
Anti epileptic drug which has high risk for PCOS :
Valproie acid (Leads to androgen synthesis in ovar}j).

Pathogenesis 00:06:18

main etiology : Increased production of androgens by
ovaries.

main pathological site ot PCOS : Ovary

Normal androgen level : <70ong/dl.

Levels of Androgens increase but never >300ng/dl.
\ncreasedpmd;ctbnﬂw\droser\sasmetowargw
adrenald).

Leads to Theca cell kﬁpertrophﬂ
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Increased androgens

l

Folliculotoxic etiect.

l

multiple small follicles with arrested growth.
(©On us& multiple small cysts)

v

No dominant follicle.

No ovulation.
This forms the basis of diagnostic eriteria. for diagnosing

PCOS —> Rotterdoam criterio.

\nPCOSpaherrts,someo?’d'\eexcessmdrogenrmﬂ

come $rom adrenal glands.

Thus, in few PCOS patients DHEA-S may be mildly raised.

17 roos: NEEISEEIES
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Pathophysiology of excessive androgens 00:12:15
. Samp’coms :
mild elevation of androgens (>70 but <300) leads to
Hirsutism.
Folliculotoxic causins Anovulodion.

Hirsutism. Virilisation.
OMSMmeBdwdwm mekomssweandrogens:venjhash
drogens. levels.

Seen in PCOS. Seen in Androgen producing tumour of
ovary, Lote onset CAH.
Includes * Include *
. Growth o coarse, terminal hair I Clitoromegalu (clitoris > iemy).
in male pattern. Sites : Lips, chin, a. Increased miuscle Mass. -
periareolar region, chest, around 3. Deepening of voice.
linea. n‘\sm. 4. ereoast a&rophg.
a. fene S. Temporal recession of hair line.
Not responsive to usual treat-
ment.
3, Nopecia.
modified Ferriman—Galiwey score. Prader score.
9 sites 1o be checked.
£ach site scored between 0-4.
Totol score:
2 8 hirsutism present.

2 IS severe hirsutism.
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Leave Fesdbac

4, Lob inveshga’dons :
* Increased LDL
* Decreased HDL
* Testosterone levels >70 but <a00.
* DHeA: m'\ldlﬂ elevated,
* LM elevated.
* SHe&: Decrease.

Dgslipidaem‘\a

Hirsutism
N\ ! : l o )
! " L~ secret
mowns ek <L s
(\ 7
J
Assess Levels OF Testosterone
[ 65 ]
> 70 but very high levels
<300 nS/dL & | il
S. Future complicotions
Dyslipidaemio.
High P
Coronary our'ter5 disease.

most common cause of hirsutism in young female with his’cor5
of rapid onset : Androgen secreting ovarian tumor.
mos’wonmoncauseo?himﬁsmingomwwoos

In obese females :
nndrosens in ad‘\pose tissue convert > € and elevotes

estrosen.
e|=earaﬁobecomesa=l(uom\a|\3lsa).

Future compl‘\ca&ions :
endometrial cancer.
ovwiancancer(magjornnﬁno’cbeseer\).

eoreds oAy
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Insulin resistance 00:28:18

Seen in SO-80% poj:ien’cs.
Further stimulotes the theca cells to produce androgens.
Adds to dgslip'\daemia.

: ] Hyperandrogenism

|
R ] Insulin resistance

A | Acanthosis nigricans : Clinical manifestations of insulin
N resistance sgndrome.

Future complications : mMay develop DM.
Lab inVesﬁsaﬁon :
SHBG levels decrease.
a hours OGTT : abnormal.
eflects of anovulation :
I \n¥erﬁli{5 due to anovuladiom. <
treatment.
a. Amenorrhea. or ol'gomnorrhew No corpus luteum
formation, thus decrease progesterone.
3. Mmenometrorrhagia. : In obese females : Increased
estrogen proliferates endometrium and low levels of
progesterone are unable to support the endometrium.

nmwnationhasdecreasedlevelso?ﬁogwem,soevenw

conceived, high chances of abortion.
Aiso there is poor endometrial receptivity,
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|InsulinResistance ~~ |Preset =~~~ | Present
szxea | Less common more conmnmon
; Oligomenorrhea ond more common menorr‘rnan [
| menorrhagia (<0 not seen
| cgde/gear) i
| estrogen levels High i Normal

""-,/f’-a Raised [ Normal
Diagnostic criteria for PCOS 00:41:37
Rotterdam criteria :
Any & of the following 3 should be present to make
a. provisional diagnosis of PCOS

. Increased androgen levels :

O pocnenistry ¢ hﬂpemndrogenaemia or
As hirsutism : hapemndrogenism
a. Ovulatory dystunction : As oligomenorrhea/ amenorrhea.
2. On UsSG:
I or both ovaries : > 1a $ollicles 5 3-9 mm in size( < | emy.
volume of ovary > locc.

Necklace pottemn : Arranged towards per‘\pher&

Is obesity a eriteria. to diagnose PCOS?

No

Is Insulin resistance a. eriteria o diagnose PCOS?
No

Canovaerenornnlhpahen&soSchos?

Yes

eords eAlOY
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Case:

Female with hirsutism with irreqular cgcl&s. Raised
testosterone levels. On USE ovaries are normal.
Can be a case of PCOS. S0, rule out late onset CAM.
This is done on the basis of ITOH Progesterone.

Is US& mandatory to make a diagnose of PCOS?

No

Are there any cysts in ovary of PCOS?

No

most commonly the arrested follicles are arranged around
the periphery ot ovary giving a. necklace appearance.
11T e - ANCE @ Criteria o diagnose PCOS?

No

Recommendadion by PCOS international group to change the
3 eriteria. from 2 13 follicles to = 30 Follicles has yet not
been implemented,

Is the diagnosis of PCOS confirmed by Rotterdam

eriteria?

No.

Provisional diagnosis of PCOS by Rotterdam criteria is in close
d/d with late onset PCOS.

For making o confirmational diagnosis, rule out CAR,

In adult onset CAH : Assess levels of ITOH Progesterone.

* £300 : Rules out CAH.

* 300-800 : ACTH stimulation test to confirm CAH.

* >800 : Confirms CAH.
Cose |:
|85earold¥emale,durin3cov1dhadperiodso$mnenorrhea.
Shenorﬁcedhairsrowﬂwonher chin and also has acne.
Next step to be done : Assess testosterone levels.

Cose A

Provide o list of all investigodion to be recommended 1o a.
female of reproductive age with suspected PCOS, with
complaint of secondary amenorrhea.

Gynaecology * v4.0 « Marrow 6.0 * 2022
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UPT.

Thgroid and prolactin levels.

LM, FSH.

17 OM prosesterone.
Testosterone.

In patients of PCOS

UPT : Mesa.ﬁve.
TSH : Normal.
Prolactin : Normal.
LH : Raised.

FSH : Normal.

LH: FSHrotio - a:lor3: 1 (N=1:1D.
Testosterone : Raised (<300).

I7 OH prosesterone=mnnaL

C,asea.DiagnOSiso?PCDS'\smdehabovepo&ienh
enlist further investigations for further management :
.. Lipid profile.
a. 0aTT.
3. 1§ endometrium thickness > Iamm. Rule out endometrial

cancer by doing endometrial aspiration biopsy. (epe)

* menstrual irregulariﬁes L Dgsllpuob.emn
*  Hirsutism ° Hish &P
* .Alopecia, . * CAD
. \n¥erﬁlit5 * gendometrial cancer
*  Insulin resistance. *  Ovarian cancer
* dm
®*  NASH
* metabolic X sgndrome
* Sleep apnea sgnd'ome
*  mood disorders :
depression, anxiety.
Presmncg complicodions :
ln¥er-hht3 due to anovulation.
easily treatable/ reversible.
* Increased abortions (due to decreased Prosesterme).
* P
* gestotional diobetes.
* Sl birth,
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Criteria for PCOM 00:00:35

Rotterdam criteria. for pcom/ Polyeystic ovarian morphology *

On USG : 213 Pollicles size = & 10 9mm or volume > 1I0ml in one

or both ovaries.

Asper esHRe (Williams 4™ edition) / european society of
human reproduction and embryology and ASRM (Americon
society for reproductive medicine) :

pcom = 2 30 Pollicles, size = a 40 9mm.

volume = > 1oml.

RAEPCOS : nndrosen excess and PCOS socne’cg :
pcom = 2 as follicles (rest same).

Management of PCOS 00:03:35

I* line management : L.i¥est5|e modification.

even o S% weigh’c loss can lead to owlodror5 cgcles
Recommended in overweighk + obese PCOS females.
Advice : ngocaloric diet + erisk walking § exercise.

metformin is not used. for this, indication.

Advantages of weight loss *

To decrease central fat § improved insulin sensitivity,
Increase Sex hormone binding &lobulin/sHe& — decreased
Androgen (free testosterone) levels.

In S to 10% $emales resumption of ovulatory cycles.

Q. Female has undersone Bariatric surgery ==y Pregnancg

should be delayed x 1 to a years. (As per rapid weight loss is
during this period) — IUGR § nutritional deprivation.
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DOC for PCOS * In general, it is Oral combined pills / OCP’s .

Progesterone should belong to 3 or 4™ generation.
(Least androgenic Side eftects).

For menstrual irregularities, OCPs given for : 3 weeks on § |
week of.

exogenous estrogen § Progesterone in OCP, has negative
feedback on nodural L § FSH, hence no natural gstrogen and
Progesterone in females body,

Regularisation of cucles :
OcPsareskar&edakdoﬂlorw&hhSda%o?—&hecgde.

The levelks of estogen and progesterone are high for 3 weeks
and when stopped results in menstruation.

And is started again after she menstruates.

Proges’cerone reduces endogenous LH which acts on theca
cells to produce nndrogens
Hence Hirsutism is treated,

As natural/endogencus estrogen is reduced, it leads to
thinning of the endometrium. (endometrial hyperplasia. is
prevented).

menstrual irreqularity ¥ 4 Oligo-anowulation in PCOS

Oligo-anovulation = < 9 cgcles/gear.

DOC = OCPs (3 weeks on + | week o).

or

gstrogen § Progesterone potches (new patch each week)
/ths%rsmelﬁsonﬂweehoﬂ.

eords aAlOY

Atternative (1# OCPs are contraindicated) :
&vergl’coamon&xsw\en'chegdom’cmenstnme%awe
proaesteronew'rthdmum=
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medrox5 progesterone acetate : Given S to Iomg d.ai\5 oml\g
for 13 days. This leads to menstruation

It does not act as o contraception.

Th65 does not help in relieving Acne § Hirsutism.

DOC For Insulin resistance :
metformin : It is a. cotegory & drug,

Of label uses in PCOS
Weight loss, restore cycles, and lower Hyperandrogenism.

Indicotions :

PCOS with 1T/ Impaired glucose tolerance.
or T Fasting insulin.

Or Acanthosis Nigricans.

Or family history of Diabetes melitus.

Dose=8SOm3600rSOOm3T\Dw'rthmeals.

Side effects : g side effects (Mmost common.

most Dangerous Side eftect : Lactic Acidosis.

Not ’cem&ogenic.

PCOS potients : J,Proges’cerone =T chances of abortion.
metformin = | Chonces of abortion § | chances of Diabetes

in pregnancy i used in PCOS podients durins pregnancy,
gut now it is not recommended for this indication.

Patients with PCOS : May have Insulin resitance 4 Tﬂpe 3
diabetes melitus.

In all patients of PCOS : TSgm OGTT / Oral glucose tolerance :

done every a years.
In PCOS patients with Insulin resistance : *leaﬂg 'rssm ogTT.

1R/ Insulin resistance is defined as :

fasting Insulin : > 30 miu /mi.
ahr PP/Post prandial insulin : > SS miu/mi.

Gynaecology * v4.0 - Marrow 6.0 - 2022
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ahr OGTT result in Non pregnant femoales
Fashn5=<boo.

I hour PP : < 300.

a hour PP : < 140,

Other insulin sensitizers :

Agonist of Glucagon like peptide | (&LP D receptor :
Can be used in PCOS patients.
But not it patient wants o conceive. (Category ©

Sodium glucose cotransporter & inhibitor : &mpagli%oz@n
Qardiance)

weish’r loss is more in comparison to metformin.
Cotegory C drug,

Not recommended in females during pregnancy

Management of Hirsuitism 00:22:26

mild : Removal of hair b3 mechanical methods :
Sho.v‘mg, Phclﬁing, Waxing, Laser.

moderote to severe :
moderote = Fenr'man—aal\weg score 2 10.
Severe = Ferrman-e\al\mg secore 2 IS,

DOC : OCPs with 4™ generation Pro ne(ﬂn-thndrosensb
Drospirinone (Dose = 3mg; etheny| estradiol = 3Smc3)
Cyproterone (Dose = amg; etheny| estradiol = BSmcs)

€gs ¢ Diane 35, Dianette.

009=&e&osen+Proges{erone

g estrogen binds +o Sex hormone binding globulin and reduces
‘§ free testosterone.
Progesterone has negative feedbactk on LH, which intum
reduces Mdrosens.

Gynaecology * v4.0 » Marrow 6.0 * 2022



18 PCOS:

I¥ the patient has high risk factors for venous
Thromboembolism.

Scenario : Female patient with hirsuitism and history of
venous thromboembolism.

use : Norethindrone. (Progesterone with estrogen actior.
gstrogen leads to increase in clotting factors. Not used in
patients with risk of venous thromboembolism.

Norethindrone is also used as an add. back therapy for &R+
agon'sts.

Total duration of treatment with OCPs For hirsutism = b
months.,

metformin : reduces insulin and androgens but not approved
for treatment of hirsuitism.

I¥ in © months : No relie? : 3™ line of management :
Add antiandrogens.

DOC : Spirinolactone. (or with OCPS).

Others:

Flutamide.

Finasteride.

ketoconazole.

last resort : Continuous §nRh. (Decreased Lh, FSH. And
decreased androgen production by ovaries).

Alternative : Topical eflomithine.

Reversible inhibitor of Omithine decarboxylase enzyme which
is needed for cell division. it slows growth of facial hair.

(o be used for very long to get desired eftect).

metformin also has slght an’dandroaen'\c action.
Drug which is never be used to treat hirsuitism : Danozole
(side efSect is hirsuitism).

Active space

Important one liners :

Dose of spirinclactone : SO to 100mMg BD.

Adverse effect : Orthostatic hypotension.
Hyperkolemia. (Caution in females with reduced renal
functior.
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Hirsuitism @

No sisni%can’c reduction in hair growth Moy occur upto b
months which is hal? ife of hair follicle.

Treadment for hirsuitism should be continued hde‘?\nirtelg
or until the patient wants o conceive as problem of excess
hair rarely goes away ¢ i recurs following treotment
discontinuadtion.

Advice to patients on nnhandrbgens :

She should not conceive.

¥ she is carrying a.male fetus and given antiandrogens.
i will lead to ambiguous external genitalio.

Management of females with alopecio.
Check testosterone levels.
| )
N ¢
Fnosteride. COC + nn’dandrosens
(reduce DHT)

minoxidil : S% local application
(side efSect : Headocche).

Leave Feedbac

Management of Infertility 00:33:23

\n¥er’dl'\’c5 is due o anvoluation.
But even i ’theg ovulate :

. €99 quality is very poor.
a. Low endometrial recept‘m’c&

I* line dmss=
DOC : Letrozole. }
a™ poc Clomiphene citrate.
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a™ line drugs
HM& (1S units of LH and FSH).
or laproscopic ovarion dr'\l\ina.

3 line :
Pulsatile enkh.
\VF.

Orug of choice For Anovulation in PCOS : Letrozole > CL.
DOC for Anovulodion : Clomifene Citrate / CC.

DOC for unexplained infertility : CC + Ul (ntraudrine
Inseminadion.

DOC used for ovulation stimulotion during IVF : NG,

18 PCOS:

Letrozole Clomiphene
mechanism | Aromotose | Selective es’crogen re-
of action inhibition | ceptor modulator/ Serm

: (Androgen !Is antagonist properties
conversion predOm'ma’ce.
to estro- J,
gen ) Lestrogen
\Les’crosen
J, Negative feedback lost
ankH 1 on @nkH (&nRH P
FSH TFSH § LR
mMultiple follicles grow.
Ti/a 48 hours weeks

Gynaecology * v4.0 « Marrow 6.0 - 2022

P Leave Feedbac




150 Gynaecology

eoeds eAlOY

18

Leave Feedbac

aiven from

Before s’car’c’ms
treatment

Do Pollicular
mom’cor'mg

when follicle is
I8 t0 a0MmmM in
size Sive ovuloa-
tion ’crisger

Rote of ovulation
Sisle’con preg-
nancy rote.
Live birth rate.
Twin pregnancy
rate
Presnan05 loss
rote

petween Da5 a
to da3 S

Do Usq to see
if there is no
follicular cyst
G aomm) $rom
previous c5c|e
% endometrium
1Is<Smm.

Dag 10 onwards
(eVerﬂda}j/ al-
ternate dag) ]

Inj. hcs
(s000 /W

™
™
TT G

same (3 to %)

soame

Letrozole Clomiphene
S’cour’cins dose a.SmS SOmS
moximum dose 'l.SmS lSOmS

Between Da3 a
to da{.j S.

Do UusSq to see
if there is no
follicular cyst
(> aomm) $rom

endometrium is
4Smm.

Da5 10 onwaoards
follicle grows
” | to 3mm/ day

Inj. hcs
(sooo VVw

T
T

T Gom)
same (S to 8%)

some

previous cﬂcle 1

most common side effect of Clomiphene citrate : Hot Slushes.
other side eflects of clomiphene citrate

| estrogen = menopause symptoms.
Ovarian eyst (T FsH — multiple follicles grow and some do
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not ovulate — unruptured follicles remain as cﬁst.

Side efects because of which CL should be discontinued =
Visual disturbances.

Letrozole Side efSects : most common : Headache/ Cramps.
Dizziness, Fatigue, less Hot Sushes compared to CC, ovarion
cyst formadion.

earlier Letrozole use was Hwoush’c to couse congen&al
anomalies : Cardiac § bone Malformadion. Now it is not proved.

gither Letrozole or domiphene citrote
should be used for 3’coloc5des

l
Fauls
l

Next line of management

A&emod'ivelg :
Adjuvant ’chempg con be treated ofter 3 cgdes :

I. Predinsolone = Sma.: I¥ androaens are.hiah (DHER).
a. metformin : 1§ insulin resistance is present.

N‘H'\Ouﬁh repor’cs show : clomiphene is not ’cero&osenic but
still #'s use is not recommended during pregnancy § it is
considered as Ca&egor5 X drus.

HMG 00:51:24

(7S 1 0 FSH + LK) most common ovulation induction durg for
IVF cycles. Indicadion :
1. 1% Clomiphene / Lactulose fail.
a. In \VF cl.jcles.
3. In hypogonadotropic Hypogonadism.
(decreased @nkh —> decreased LH § FSH — Anovulation/
\n?erﬁl@ seen in : Kallman syndrome
Pi’cu’carﬁ Rblotion.
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Clomiphene citrate § Letrozole can be used only it
ngo*hajam-p&u’mrg—ovwian oxis is intact (in PCOS
AS HMG is Siven it replaces LH and FSH leads to ovulation.

4. In unexplained in?erhmgs DOC : Clomiphene citrote + Ul

Highest incidence of multifetal pregnancy (S%).
Associated with increased risk of ovarian hyperstimulation
s5ndrome.

Maximum risk = HmMa > Clomephine citrate> Letrozole.

Chances of pregnancy loss = mreasedwi{hhms=ad+oa5%.
No risk of Congenital anomalies.

useo¥Hm3=
\n\VF=FemalepaﬂnerorPCDSPaﬁent5asandlhe

manasemen'c

Do controlled ovarian stimulation.

l

DOC = hmg (FS + LSH) = starting dose 1S\u/da5

mtdﬁple Pollicles start Srow'ma each follicle releases
aoopg of T / estradiol
Start €3 moni’corina : based on €4 levels;
Increase the dose of hms

known as Step up protocol.
(Total hmg given for 7+o ladags)

l

: when €3 Ievef bea‘n to rise
% Do Follicular monitoring with TVS.

¢ €3 levels are high it indicates a large number of follicles

are growing which indicates Ovarian kgpershmm\on
sandrome.
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&ver5 dag on altemodte da5=
Follicular levels + gstradiol levels.

!

when 2 2 follicles : 2 17 mm in diameter
Ovulation ’crigger = hcs
\L 2bhrs
Ovulation occurs.

For uni?orm’rtg = hms uswd\l.j given = S to 8pm.
€4 levels are measured = E:arlg in MOring,

As €4 levels rise :
Cycle fecundebility increases (Because more follicles are
Sormed, which mature).

But chances of multiple pregnancy § OHSS also increases.

Ideal €3 levels : Peak = SO0 +o 1S00 pg/ml.
Chances of multiple pregnancy with hmg (s%) / OHSS ¢

Increases with increase in €3 levels.

Increases with total number of developing follicles.
Reduces with increase in Maternal age.

It doesnot correlate with number of large preovulatory
follicles.

a™ line : Laproscopic ovarian drilling *
Principle =
vaimldril\ins

Burning of Ovarian stroma

l

Reduces number of theca cells.

l

decreased nndroyo -

Active space
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use is controversial : As it is associated with increased
chances of ovarian failure and omdrogen formadion.

In laprosecopic ovarion dri\\'ns,
Rule of 4 :

On|5 4 punctures

are to be done.

For 4 seconds.

At 40 watt.

Laproscopic ovarion ckil\'msJ

Indicotion of IVF in PCOS ¢
\S’—ageowema!e>as5ears+9cos+other¥actorso¥
infertility, )

Ovarian Hyperstimualtion syndrome 01:08:32

\o&rosenic complicotion seen withs,
administrotion.

Less common with Clomiphene.
Not seen with Letrozole.

Paﬂwop\wgsiolosg :

Inj, HNG

l

multiple follicles formed (small/ Intermediote)
Size of follicles is not a risk factor for OHSS.

l

aive Inj. HCG
(most important trigerring factor for OHSS)

Follicles rupture (each follicle release 200 pg £3)

l

Releases vaerF.

eords eAlOY

hmg (L4 and FSH) — Increase FSH — multiple follicles in

Hence Inj. HCG should not be given.

Gynaecology * v4.0 + Marrow 6.0 - 2022



 Leave Foadba

18 PCOS:P
VEGF

Increases vasulay cap\l\arB pevmiabil'\h:).
!
| J

Fluid leaves into I Haemoconcentration.
extracellular space a. Increased v‘uscoci’cg.
(along with protein .
2, ngercoagulahon

and elec’«olg{es)

| (could also be due to

\l . 3
Acoites increase in es‘croger\)
Hgdro’chomx.

In these poedents : Due to enlarsed ovaries and accumulation
ot peritoneal Quid,
Potient complodm

Do TVS = multiple follicular cysts + Ascites (Seen in OHSD).
But still OHSS — Clinical diasnosis.

OHSS uttrasound :

&ig follicles seen in OHSS

Classification of OHSS :

&rade | : Abdominal distortion/ discombort.
a: grode | + Nausea/ Vomi’dns
+ USq = Ovaries en\oursed S to 18 ems.
3 : USq = Ascites.
4 : Clinical evidence ot ascites/ Hydrothorax/
Dﬁiw}kg in breathing,

S @rade 4 + Haemoconeentration + reduced renal

perfusion and coagulation.

Active space
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mornsement :

mild : &rade | § 4 * Analgesics and Avoid strenuous activities §
Intercourse.

3 reasons

Risk of ovarian rupture.

I# she conceives — Increase heg production.

it leads to worsening of symptoms.

In moderote to severe Diseases :

Rest

* Maintain electrolyte balance.

* maintain fluid balance with isotonic fuid = NS
Otherwise untreated Hypocaleemia. con lead to renal /
hepatic failure.

* Prophylaxis for thrombocytes.

* For ascites — Paracentasis.

I¥ patient has conceived : Admit her.

OHSS ¢

garly = < 9da5$ o&terSMnghcs = due to exogenous heg,
Lote = > 9da53=dwbendogemushcgpmdmeddxi\3
pregnancy, (’criager'ms Soctor).

Rick factors of OHSS :

Potient :
* Young females : High number of follicles.

. o Provimuic histar Al ALy,

. PCOS female.

* Thin females.

Ovary *

* Large number of follicles.

* T antral Sollicle count.

o Mamn G 22

* Tea levels (> asookg/mD.

Preantral § antral $ollicles release AmMH after puberty,

Gynaecology * v4.0 - Marrow 6.0 » 2022

Leave Feedbac!



16 os.-(ERTIE

HCG ¢
* HCG Yor luteal phase support.

o Presr\cmcg.
methods to prevent OMSS ¢

* monitor number of follicles.

* monitor €3 levels.

* with hold heg it €3 ” as00 and cancel the cycle.

* Dopamine agonist = Cabergoline (0.Smo) decreases VESF
concentration and con be started ot trigger of ovulation ‘o
reduce chances of OHSS,

* 1§ risk of OHSS is present — deloy embryo transfer so
that pregnancy does not occur.

* For luteal phase support : Give progesterone instead of
HCa.

HCG Sor trigger.

gither with hold it.

Reduce dose.

use leuprolide 0. to I mg for {rigger.

Q. R3S years oid Wwoman unaderwent inauced ovulation . On
usg, ovary showed 8 follicles, serum estrodiol level €80 pgy/m.
what is the next step ?

A. Retrieve Tollicle

8. Cancel cgcle

C. withhold heg

D. Give cabersoline

Per?o\\ideaaOPSsreleased.henceou&o?-B%\\ides,Mms
are maturing, (more than as00 pg/mD

Active space

Ovarion dr'\l\ins :

lesser risk of OHSS. ‘
Tobedoneon\gat‘ts&es'\neachovar&
Can lead to premature ovarian failure.
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ENDOMETRIOSIS

Endometriosis 00:00:41

endometrial tissue (glands + stromoa) present outside the
uterus.
ectopic endometrial tissue is hormonally active > every
month, eyclical changes occur —> Bleeding —> No passage o
be released outside —> \nﬂ\ammo&org markers released —>
Inflammadion.
This causes :

I Pelvic pain (dysmenorrhea/dyspareunio).

3. nfertility (due to adhesions).
Progesterone is anti inﬁ\omma:torg in nature § so used in the
management of endometriosis.
Symptoms of endometriosis regress during pregnoncy,

Macrophages (\n&'\wrmatorg cells) released —> Ingest RBCs
—> 8lood and blood products inside the nncrophas% -

Various pigmented lesions (red, blue black) § adhesions (due
o inflammadion) seen during laparoscopy in patients of
endometriosis.

Therefore, endometriosis is :
.. Benign condition.
a. \n-?\arrmatorg condition.
3. Oestrogen dependent condition.
4. Undergoes regression in post menopausal females.
As oestrogen levels go down —> gndometriotic implants
undergo regression.

oeoeds aAlOY

Site of endometriosis 00:07:02

* Can occur anywhere in the body (even in CNS §

spleen.
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* most Common sites :
Ovary > Pouch of douglas > Posterior leat of the
broad lisamen{' = Uterosacral ligament —> Fallopian
tubes > Pelvis.

* It can be seen in all sites except spleen (as it is the

rarest site).

* Can also be seen in surgical scars : Scar endometriosis.

-:.V.‘ o

19 Endomet

Theories explaining endometriosis :
Theor}j Proposedb Theor3 explains Conclusion
Y
Theory of Sampson. | Normally Retrograde
implantodion in females, menstruation i
or menstruation seen mosug in
theory ot occurs in forward conditions like
retrograde direction. imperforote
menstruation. hgnen/ukerme
In females with congenitol
endometriosis, anomalies (outSlow
both Sorward obstruction) —>
T retogrode - Increased chances
menstruation of endometriosis.
occurs.
explains how
Superficial layer ovaries and pouch
of endometrium to of douglas are
be shed also comes |  the most common
$rom the fallopian sites.
tubes, ovary and
the pouch of This fheorg does not
douglas. l explain :
. al Occurence of
st endometriosis ot
P . site like pleura/
endometriosis in | 49 /diaphragm/
these sites. Umbilicus.
Occurence of
— endometriosis in
/ 4 premenarchal
@ females (rare).

Active space
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Lynphx\’ic Halban Similar o explains ocCurence
theory, cancer cells, of endometriosis in
endometrium umbilicus.
undergo&s
metastosis.
Theory of Fergusen § mesothelial explains how :
coelomic ano®s. cells > Derived | * endometriosis
metaplasio. from coelomic occurs in other
epithelium - sites like lungs,
Present ot pleura. etc.
various sites > | ® Can also occur
metaplasia. > in prepubertal
endometriosis. female.
Genetic K-Ras gene $there isa
theory involved. female whose
first degree
relative has
endometriosis,
she has -1
times more
chances
of having it.
medioted. endometriosis involvement ot
have deficient | immune component
cell medioted with endometriosis.
and humoral
Types of endometriotic lesions 00:15:50
. Superficial lesions :
Histiocytes and macrophages ensuﬁ blood —> Appear
p’Smen‘l'ed.

* Red:Red Same lesion.

* Black : un shot or powder burm appearance.
a. c\'\ocolatecgstormdometriorm=
* MC site is ovary, where blood while shedding, gets
collected as a hematoma. > Surrw.ndedbad.xphcated
Warianparer\dr’ﬁnn,cal\edchocokxkecgs\'(“l\edukh
chocolate tarry coloured Suid which is altered blood).
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Wormagno&appearbroun in colour.
3. Deep inN’craﬁrg endometriosis :

* <olid endometriotic mass > Situoted > S mm deep to
the peritoneum.

* more Common in bladder/bowel/rectovaginal septum or
rectum.

* Leads to maximum pain.
Pain in endometriosis related to the depth of the lesion.

pursted chocolote c}js’c

Chocolate cyst vs haemorrhagic
cyst of the ovary 00:22:17

—

Chocolate eyst T Haemorrhagic c5é¥ 1

endometrial Slands + stroma. + Not seen.
endometrial |in'\n3.

Surrounded by fbrotic tissue. Not lined.

surface adhesions + Absent.

Risk Factors for endometriosis
L. Increased levels of oestrogen (hyperestrogenic conditions) :
uxl\ipari’qj.
Ear|5 menarche.
Late menopause.
3. All factors leading to increased bleeding (more retrograde
Slow :
short, frequent eycles.
Heavy menstrual bleeding,
Conditions which obstruct outflow tract : Imperforate

Active space

Gynaecology * v4.0 - Marrow 6.0 - 2022



162 Gynaecology

eords eAlOY

19

Leave Feedbac

hymen § Congenital uterine conditions.

2. Females with low &M\ :
Thin females (increased consumption of trans
unsoturoted fots).

4. white and Asian females.

Protective factors :
l. m‘\'\par\’(}j
a. Lote menarche.
3. OCPs —> Anovulation. > Decreased blood Slow.
4. Consumption of omego. 3 %&bj ocids.
S. Smoking —> Inhibits aromotase. = Prevents conversion
of androgen +o cestrogen. —> Less oestrogen. *

* most common age aroup of endonoetriosis : as +o 35S years
(reproductive age).

* Riso seen in pubertal and perimenopausal age group.

* endometriosis in pubertal woman : Rule out conaen'rtal
malformations 0F uterus (Mullerian malformadtions).

Clinical presentation 00:28:25

Triad :
L. Pain (secondary dysmenorrhea/dyspareunia) : most
common symptom (80 % patients).
3. Infertility : Second most common symptom @s %.
3. Adnexal mass (30 % paients) : Seen on per vaginal
exonminadion.

Less common samp’coms :

I Atypical uterine bleeding (honnona.l\g active causing
heaw or prolonged bleeding).

3. Pain while urination, eyelical hematuria, increased
frequency/urgency : Bladder endometriosis.

3. Painful defecation, constipation, diarrhoea. : Bowel
endometriosis.

4, Painful abdominal mass, vicarious menstruation
(bleeding during menstruation $rom umbilicus /any site
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other than vagina due to endometriosis) : Abdominal
endometriosis.

S. Cotamanial pneumo{'homx/ hydrothorax (during
menstruation) : Chest wall/pleural endometriosis.

Differential diagnosis :

. Bleeding is more prominent : Fibroid,

. Heavy menstrual b\eedins + Dgsrnenorrhea :
ndenom5osis.

3. Dyspareunia/dysmenorrhea. + Adnexal mass + Infertility
: endometriosis.

Per vaginal examination in endometriosis  00:32:25

. Uterus : Fixed and retroverted (Due to adhesions : Fundus
pointing towards sacral promon’corg).
* In normal women with retroverted uterus, it can be
manual\sj corrected,
* In endometriosis, it is fixed.
. Adnexal mass (due to chocolate cysb.
3. Tenderness in pouch of douglas : Due to deep in%&roedns
endometriosis leading to adhesion formadion.
3. Nodules felt in the posterior formix.
Tender Uterus is seen in adenonyosis

These %ndinss con also be absent in females with
endometriosis.
Hence lack of these %\ndinss doesn't exclude endometriosis.

Investigations 00:37:07

I Ultrasound : TVS /Trans vaginal Sonography (First
investigodiory.
* Normal.
* Adnexal mass : Chocolate cyst/endometrioma. (30 &
* gladder nodules.
. Q.ec’covashal nodules.
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Internal homogenws echoes white thread like structures : Thin
(ground glass like appearance) : strands of fbrin (net like
Chocolate cyst/endometrioma.  appearance) : Haemorrhagje cust.
a. CAIaS:

*  Non specific marker.
* Raised in endometriosis (2 35 IW.
*  Not used for diagnostic purpose.
3. MRI Scan:
®* Not done rowc'melﬁ.
* Done to accurately diagnose deeply in%&mﬁns
endometriosis :
Bowel endometriosis.
Thoracic endometriosis.
Rectovaginal endometriosis.
Bladder/ureter endometriosis.
* Done prior to laparoscopfj.
4, L,aparoscopg :
* Investigation of choice Yor endometriosis.
*  Diagnostic, therapeutic (adhesiolysis) + for staging of
endometriosis.
* Whie doing laparoscopy, sample sent for histopathology
Histopathology * &old standard For diagnosing endometriosis.

A | : N
E .

A: Red Same like lesions (new), & : Powder burm/gunshot
appearance (chronic lesion), C § D : Peritoneal defect.

endometrial lesions :

eoeds aAlOY
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€l : Laproscope is intfroduced €4 : Translucent blebs are seen.
endometriosis can appear in the
form of white oPo\ciS\cahon.
Staging of endometriosis :

* padhesions seen from stoge 3.
* Deep implants seen from stage 2.

S’case | S&ase a stase 3 S&age 4
minimnal mild moderate Severe
Implants : isolated multiple Distorted pelvic
Characteristics | implant. superficial anatomy,
implan&s <S em
scattered on
peritoneum.
Adhesions No adhesions. | No adhesions. | Adhesions endometriomnas.
seen Adhesions seen.
(peritubal §
periovarias.
implants depth | Superficial Superficial Superficial § | Superficial §
Management of endometriosis 00:47:37
Based on sBmp’toms :
Pelvic pain
* m/Cc symptom.

* m/c variety of pelvic pain :

Secondar5 dgsmenorrhea > Chronic pelvic pain > g
Dyspareunio. 2
®* faindue to: .

L Inflammadion - Rx : NSAIDS.
a Manobsical dgs&mchon -
O%{rosen leads to :
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* Increased nerve fibers at the site of endometrial
implants.

* imbalance of the sympathetic and sensory nerve
fbers ot the site of implant.

* Increased P&EA ot the site of endometrial implants.

Rx : Decrease oes’crogen using :
. Progesterone (suppresses the activity of oestroger.
a. Continuous GNRH.
3. gnNRH an’mgon'\sh
4. Aromatase inhibitors (etrozoD.
S. Danazol.

Secondary dysmenorrhea. :
* Dysmenorrhea occurring d/t pelvie abnormality.
* mMC couse of secondary dysmenorrhea. : endometriosis.
¢ \nves’c'\so&ion -
ultrasound :
Rule out other causes.
To detect endometrioma. (surgery is the only
treatment).

medical management of Dysmenoorhea. (progressive) -
minimal/ mild pain :
. First line : NSRIDS + OCP’s.
* Oral Combined Pills (0CPS) —will make the cycles
ax\OVuIator5.
Can be given as 3 weeks on, | week ofs (withdrawl
bleeding) OR as Continuous regime.
Continous regime - No menstruation /Retrograde
menstruation.
. OnlgMSﬂ\DsgNeni?pahentwo.n’cskoconceive.
a. Second line : Progesterone :
Given continuouslg :
* Oral progesterone - MPA (0omg For & months).
Norethisterone acetate (3.5mq daily upto 30mg dailp.
* DMPA injection (3 monthiy.
* LNg UCD mirena.

* Nexplanon

eords BAlOY
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Anti proliferative § anti inflammadory,
Advantages of progesterone :

19, o IR

* Progesterone > Decidualization of endometrial implants

~> endometrial adrophy ,when used for long time (both

endometrium and ectopic endometrium) = Amenorrhea

- Decreased re’crograde menstruation.

3, Third line : §nRH agonist : Continuous.

Levprolide (3:15mg Im monthiy / 1.asmg 3 monthiup.

First line treatment in severe endometriosis.
Continuously given —> Decreased FSH § LH
(downregulates HPA axis) —> Decreased oestrogen—>
Hapoestmsen'\c environment.

Also reduces cox-a levels in patients of endometrium.
Drawbaocks :

It is expensive § has more side effects,

Podient will have menopause like symptoms — AdA back
’themp5 needs to be given.

AdA back ’therapfj - small amounts ot estronen however
will still ereote hgpoeshrogenic ervironment.

Atermative : Instead R+ an’cagonist can be given like
glagolix (Nonapeptide ; orally active).

4. Loparoscopy * i¥ medical management is not working,

moderode to severe pain

First line drus : Continuous GnRH agonist or
&NRH antagonist >No reliet = Larascopy

3. Laparoscopy (direcﬂﬂ).
Other drugs for endometriosis :

Aromatase inhibitors — Letrozole (decreases estrogen as
aromatase is required o convert androgens +o estrogen).
Negative $eedback on &nRH is lost = Increased FSH § LH
-> Formadion ot cysts.

Letrozol is usml\5 combine with OCPs or progesterone.

a. Progesterone receptor modulators —

Prog&eterone antagonist : m#epris’cone leads 1o immediote

endometrial atrophg. 0n|5 approved b5 FOA for medical
abortions.
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Also leads 4o unopposed estrogen > Increases chances of
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endometrial hyperplasio. or PREC (Progeskerone associoted

endometrial changes).

Selective Progestemne receptor modulator — Ullipristal.
FOA approves it as emmergerncy contraceptive, however
similar o mifepristone, not approved for use in
endometriosis

3. Danazol - Has androgenic side efSects (Hirsutism) § hence

not used.

Laparoscopy in endometriosis 01:10:43

Investigation of choice in endometriosis.
Helps in diagnosing § staging of endometriosis.
Sample can be taken simultaneously § sent for HPE.
Can also be used in surgical /therapeutic management of
pain.
Indications :
I. Not relieved b5 medical management.
a. Deeply infittrating endometriosis, not responding to
medical treatment or ieading to obstruction
2. endometrioma. > S ecm.

Surgical management of pain :

ndhenolﬂs‘\s.

Fulgrodion of implants of endometriosis.

Presacral neurec’conrg.

Laparoscopic uterosacral nerve ablation (LUNRD.

Total abdominal hysterectomy (prevents new lesions from
forming).

Oophorectomy is not recommended.

gven after laparoscopic surgery, potients will require some
medical management.

Adolescents doyrs - OCPs.

Adolescents 2loyrs - OCPs or &nRH agonists.

Adult - OCPs or &nRH or Progesterone.
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Management of Endometrioma 01:16:57

Principles :
* No role of medical management.
* endometrioma decreases Fertility of female § AMH
levels.
Injury to follicles may oecur unknowingly due to removol
caising more ini!erhli’cg.
I¥ endometrioma is not removed :
Rigk of endometrioma. -
Increase in size —> Leads 1o more pain § increased risk
of torsion.
Increased risk of ovarian malignancy,
Management of Chocolote cysts ¢
* ¥ patient wants to concieve -
Irrespective of size , do expectant management.
Do not remove endometrioma.
* ¥ patient does not want to conceive :
L Size ot cyst < S em and asymptomatic : Follow up ©
monthiy /\ yearly with Tvs,
a. Size of cyst 2 S em : Laparoseopic eystectomy,

mManagement of \n¥er’dli{5 :
In minimal/mild endometriosis -
multiple factor like defective folliculogens, defective pick
up/implantation—> Decreased fertility rate —> Unexplained
\n&‘erﬁl‘rtg.
Treatment :
. Clomiphene citrate + IUl (intra. uterine inseminationy :
3 cgdes.
a. ¥ 3 cycles failed, IVF.

moderate 1o severe endometriosis : Adhesions are present.
Treodment : IVF.

Steps of laparascopic eystectomy :

* Ovaries are identified (usualiu pink/pale).

* staging can be done.

* Ovary needs to be mobilised (freed $rom underlying
adhesions).

Active space
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* cyst may rupture from its weakest point (welcome sign).

* Injuryto follicles can be avoided.

* Suction of the entire brown fluid $rom the pelvie cavity as
it obscures the vision § may lead to adhesion formations.

* Thorough lavage of pelvic covity by normal saline.

* Remove the cyst wall completely § preserve ovarian cortex
(as just aspirotion may lead to recurrence - 80%).

* Injection vasopressin can be used to couse
vasoconstriction (less blood loss), bring clear plane of
separadtion between cyst wall § ovarian cortex.

* With careful dissection , cyst wall is separated fill hilum
(blood vessels enter here) where maximum blood loss may
happen. "

* Couterize the blood vessels at hilum § cut the cyst wall
$rom underlying tissue.

* Gentle coutery for remaining ovarion bleeders.

* Reconstruct the ovary

* Simiar steps on the other side.

* explore the entire pelvic cavity to %dgro&e the remaining

© - Ainaclandsmt any
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FIBROIDS

Introduction An.anag

* most common pelvie tumor in females.

* most common benign tumor in females.

* Aka Leiomyoma. Thegare smooth muscle tumors
originating from myometrium

* Fibroid which is present inside the mﬂome{rium is called
as intramural/interstitial Qbroid,

* To begin with all Kbroids are intramural fbroid.

* each fbroid/leiomuyoma. originate from a single myocyte
(monoclonal in origin.

Fibroid is an estrogen (mainly) § progesterone dependent
fumor. Major growth of Kbroid oecurs in the reproductive age
(30-40 years). After menopause, the fbroid shrinks and its
development is infrequent.

It the size of fbroid increases in menopause, it points
fowards malignancy

Fibroid is most common in obese female (hyper estrogenic
stage). More common in reproductive age (30-40 yrs).
more common in patients with early menarche, Nulli parous
women and African American females.

Females with PCOS have increased risk of Rbroid.

Protective factors :

* Smoking inhibits aromodase, thus decreasing estrogen.
" Phgsical exercise.

* Pregnancy (Absent ovulation.

. mu&'pari't&

* Breast ¥eedin3.

Effect of OCP and Pregnancy on Fibroid 00:08:49

use of OCP has no effect on size of Rbroid.
The more the female becomes pregnant, more the anovulation
and that is a. protective factor.
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Paher*w'rth’u\broidseﬂinspresmn’ﬂpresrwnghasno
efect on size of fbroid.

Types of Rbroid :
Fibroid
uterine fbroid extra. uterine Rbroid
(nost common) 4
Cervical or
eroad Iigament
fQbroid.
! i} l
within Grows towards &rows towards

nyomtﬁm uterine ca\rrtg. peritoneal coofrt&
& & !

Intramural or Submucosal. Sub serosal
interstitiol. (@™ most common.
(most common).

Hysteroscopic classification of
submucous fibroids

© - Fitwoids totally in cavity
1 - More than S0% in cawty
2 - Lass than 50% n cavity
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Sub serosal fbroid can be pedunculated or non-pedunculated.

Broad ligament fibroid 00:14:05

Can be of fwo types : True broad ligament (BL) fbroid or

Pseudo L Nbroid,

* True BL Fibroid : Arises $rom the broad ligament; Fibroid is
present lateral to the ureter.

* Pseudo BL Fibroid : Sub serosal Rbroid which grows into the
broad ligament; Fibroid is present medial to the ureter.

eroad ligament Fibroid : Polycythemio. (release of ergthropoeﬂc“

factor due to compression of ureter).

FI60 classification :

Fibroid classification : 8 varieties.

* Sub mucous fbroid : Type 0 (Completely within uterine
cavity), Type | (< SO% in the myometrium/> SO% in the
uterine cavity), Type a (2 SO% inside the myometrium/
< S0% in the uterine cavity.

* The Hysteroscopic classification of sub mucous fbroid :
wamsteker’s classification. Type 0 and type | can be
removed h5steroscoPical\5.

* Intramural fibroid : Type 3 and type 4.

* Sub serosal fibroid : Type S, b and 7.

* extra uterine Rbroid (broad ligament § cervieaD : Type 8.

Presentation in a fibroid 00:22:15

most common presentadion : Asymptomatic (incidental %nd‘ng).
most common 55mp’<om : menorrhasia.

In endometriosis : Pain, d}jsmenorrhea, daspareunia.
In polyp : Irreqular bleeding or inter menstrual bleeding,

Active space

mC fbroid to couse menorrhagia. : Submucosal fbroid.
Fibroids con cause d5smenorrhea but can never be the chiet
complount
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Fibroids can never cause dﬂSpareunu

Pain in Rbroid :
* Indicates the fbroid is undergoing degenera’don
* Pedunculated subserous fbroid ¢ Torsion.

Pressure 55mp’coms : MC cause is Subserous Rbroid,

Fibroid (enlarged uterus)
& ) &
Chronic pressure. Oonsﬁpahon urinon:] sgmpkoms.
most common with
cervical fbroid.

Anterior cervical Rbroid : T urinary frequency,
Posterior cervical fbroid : Urinary Obstruction.

\n?er‘dli’a:) and recurrent abortion :
* mC fbroid cousing this is sub mucous Rbroid,
* It is due to prevention of implantation of sperm. Fibroid
as a sole couse of in¥er'd|‘rt5 is seen in 1-3% of cases.

Structure of fibroid 00:30:30

* White/0% white in color resembling muyometrium.

* Cut surface : Rough, whorled appearance, uneven.

* &road base.

* Surrounded by pseudo capsule (Enucleated easilg).

* more vascular ot the peripherg, least vasculoture ot the
center. Hence degeneration begins from center of Rbroid.
(Polyp : vasculature at center).

-
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* most common degeneration : Hyaline degenerotion.

* Least common (0.3 to 0% chance) : Sarcomatous change/
malignancy (Leiomyosarcoma).

* most common Rbroid undergoing sarcomatous chonge *
Submucous fbroid,
Changes occurring : Becomes painful and size increases,
On HPE, 2 10 mitosis per HPF § the pseudo capsule is lost.

* Degeneration is more common in the center except caleific
degenero&‘\on which is more common in the peripherg.

* mMoximum chance for caleific degeneration is seen in
sub serous fbroid,

wandering fbroid : Pedunculated subserous fbroid. Lost its
connection with the uterus.
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FIBROID : PART 2

Figo classification of fibroid 00:00:55

Type 0, |, & * Varieties of sub mucous Hbroid,

Type 3,4 : Varieties ot intramural fbroid.

Type S, b, 7 Varieties of subserosal fbroid.

Type 8 : An extra uterine Rbroid (can be a broad ligament
fbroid which could be a cervical fbroid ).

Types of fbroids
Subserosal

Subserosal Pedunculated
<SO% intramural . subserosal

Figo classification of fbroid :

Type O Fibroid is entirely in the uterine cavity,

Type | : More than SO% is in the uterine cavity (less than so

% is intramural.

Tgpea=morekhanso%isin{mnwalandlessﬂ-\anso%isin
the uterine ca\/&&

Type 3 : Fibroid is 100% is intramural except for the edges
that touch the endometrium.

Type 4: Fibroid is 100% intramural. The edges do not touch

eoeds eAOY
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the endometrium.

Type S : Is a sub-serosal fbroid which is > SO% intramural.
Type b:is sub-serosal which i < SO% intramural.

Type 7: 100% sub-serosal.

example :

Type a/s:

& inner boundary : Submucous fbroid which is 2 SO%
intramural.

S outer boundo.r}j : Subserosal fbroid which is 2 SO %
intramural.

According o Figo classification h}js’ceroscopic mgomec’comg
can be done in:
Type 0 and type | varieties of sub mucous Rbroid.

Step w classification :

size of fbroid Location of Rbroid

@ Score0 @ Score1 © Score2

Helps to know if hysteroscopic myomectomy is possible.
Criteria. used to assess the fbroid :
Location :

Upper-o.

Body-l.

Lower part-a.
Higher the score lesser are the chances of removal through
h5steroscopic mgomectOmg.
Thisrnear\s&\o&a%broidwhichislocatedin’theupperpaﬁ
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of uterus can be easily removed using hysteroscopic
mgomecfon'\g.
Size :

< a cm easily removed : O.

a-sem ¢,

>S em score of a.

This classification also includes other 3 eriterio.

I¥ the total score is 4 : Then hysteroscopic myomectomy is
possible.

I the score is between 4-6 : Then @nRH administration can
be done (decreased size of fbroid), followed by hystero-
scopic mgomec&omg.

I score is > b then hysteroscopic myomectomy is not
possible.

Investigations 00:07:53

Investigation of choice : us&.
F“\ndinss :
* Intramural Rbroid is seen in the usG
* Itis a well-defined (because of the
pseudocapsule) mass inside the myometrium.
* Centrally locoted,
* Homogenous in appearance.
* Appearance is similar to thot of the myometrium.

For submucous fibroid : A better investigation than a plain
us§ is saline infusion ultrasound.

Feotures that differentiote a submucous fbroid from a
polgp in a.us&.
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Submucous fKbroid Polyp base is narrow

Base is broad
Fibroid Poh:jp
vessels in the Feeder vessel
per'\phera s'\Sn

Submucous fbroid has a broad base while a polyp has a
narrow base.

For a better clarification o Doppler us& can be used.
Fibroid : Covered b5 pseudo capsule and the blood vessels
supplying are also in the psuedocapsule.

Polgp * Has a single vessel coming up till its centre. This is
called the feeder vessel sign.

In this UsSG :
Subserous fbroid is arising $from
the uterine fundus.

Blood vessels can be seen around
the peripherg ot fbroid.
These blood vessels are arising

endgur\g vessel sign

Gynaecology * v4.0 - Marrow 6.0 « 2022
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from uterus and passing to subcutaneous fbroid,
This sign is colled the br iqging vessel sign.

It helps to dierentiote between o mass arising from uter-
us from a. mass arising from bowel,

Feeder vessel sign : Seen in
polt:)p. Has o Ver5 nNaYTow
bose of attachment

Image of polgp shouuing feeder
vessel sisn

Hgs’ceroscoPic image of o submu-
cous Rbroid.

* White/ pale colour.
®* Brood base.

* surface vessels.

Management of Fibroid 00:16:53

A patient with Rbroid can come For treatment for one of the
following symptoms :
l. Heawy or prolonged bleeding,
3. Bulk symptoms (abdominal protrusion, bladder or
bowel d55¥unc’cion, early satiety,
3. Reproductive dysfunction (infertiity due to submu-
cous Rbroid or recurrent pregnancy loss).
Pain : Pain in Rbroid is very uncommon.
Can either be painful menstruation (dysmenorrhoea)
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or non-menstrual pain causes include

* Infection.

* In pregnant $emales : Red degeneradion.

* Fibroid has undergone malignant fransformadtion.
* Torsion of a pedunculated fbroid (very rare).

Pre—treatment evaluation :

Investigation of choice is : USE,

In case of a submucous fbroid a. saline infusion sonography
can be done.

Tronsabdominal scan :

* 1¥ the fbroid is polpable per-abdominally TAS is done.
* Can get additional information about other organs.

* Can detect the presence of ascites.

Transwsinal scan ¢
* | the fbroid is not palpable per-abdominally TVS is done.

TVS is used for fbroid mapping in order to know the loca-
%ion, size and number of Kbroid

Pressure s5mp’coms=
I# the fbroid is locoted j
* Anteriorly, then it irritates the bladder and the
,, dikcomnary frequency.

* Posteriorly, then it blocks the urethra and the bowel
leading to urinary retention and
constipation respec’dvelﬂ.

. L.adrerod\fj, it can press on the ureter Ieadina to
hydroureter or hydronephrosis. (TAS can gjive this
informadion)

Active space
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Pseudo meiq androme :

It is when a Kbroid/ovarian tumor other than Fibroma, The-
coma, Brenner’s tumour or Granulosa cell tumour are asso-
ciated with right sided pleural et{usion and ascites.

1¥ fbroma, thecoma, Brenner’s tumour or granulosa. cell
tumour are associated with right sided pleural efusion and
ascites, it is called Meig androma

evaluate for :
. Anaemia :
Correct the anaemia before surgery as
m5omcm5 ond hgsterec’comg both lead o
increase blood loss as fbroid is an hyper-oestrogenic
condition (vascularity of the uterus is increased).

Correction :

Not working
I* ehoice : Iron toblets| ————5 | @nRH for 3-6 cycles +
Iron tablets

a. \n¥er’ci|i’c3 : Rule out other causes.
Semen anodgsis of the partner.

3, endometrial carcinoma : Since Rbroid is a
hgperes’crosenic condition it can predispose to
endometrial cancer. Rule out endometrial cancer
before conservative surgery is done by doing an
endometrial biopsa.

Treatment 00:26:48

eords eAlOY
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Patient who do not desire to Se’r preanan’r.
main sumptom is hecw5 menstrual

21

meedins.
l
{ 3
Submucous Nbroid Intramural fbroid/
subserous fibroid
A4
maomc&omg medical mamsemen’c
K f Qemovle Sbroid ), A
Submucous Submucous * line drugs *
Type 0, | fbroid | | & Rbroid or ¥ sice Drugs which support the
of fbroid >S em. | | endometrium are administered.
J J These drugs will decrease the
Hysteroscopic Laparoscopic/ | | bleeding but will not decrease
mgomm_ abdominal the size of the fbroid,
i il * OCPs (oestrogen +
_ progesterone)
Note : . Proges’rerone acts
GnRH a.son'\s{' : on oesh‘ogen primed
endometrium.
* Must be administered continuously. | [, o oo "
°ge suppor
* Initially there will be a Sare, the endometrium and the
followed bﬂ o dip in the levels of LH bleed‘ns will stop.
and FSH. * LD mirena. (preferred)
Finally decreasing the size of the or oral drug,
Sbroid. * Tranexamic acid,
. Theg are not oral\g active, a™ line druss :
* Wwhen &NRH is administered, Decrease the size of the fbroid
oestrogen levels decrease causing as well as the bleeding,.
menopawusal symptoms such asj hot | | pnti-estrogenic drugs.

Qashes, weakness, joint pain.

* &nRH agonist * Leuprolide

emtz.Hantasonish acetate.
* The initial Slare is absent. * @nkH antagonist : elagolix.
® The3 are ora.l\5 active. ® ARen\aﬁveI5=
_ ) Danazol can be used (not used
To relieve the patients from ingow\sil ok o Ik B0
AR ||
Progesieronedz«eashgdrugs:
* mifepristone/RU486 :
* Ulipristal : Selective proges-
’teronermdulatordrus,
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The drug preferred initially, is @NRH antagonist as they are
orally active and does not couse Slare.
I¥ this fails, @nRH agonist is administered continuously,

¥ patient denies either therapy or i¥ both fails or not
available, then the a™line management is Uterine artery
embolization.
Indications for &nRH agonist/antagonist in the
management of fbroid :
I In heav5 menstrual bleeding :
Intramural/ Submucous Rbroid @ 1§ the Sirst line
measures fall,
3. In patients with complaints of pressure symptom
As first line drug as it decreases the size of the
fbroid.
3. In patients with Rbroid and anaemia. who doesn’t
respond to iron supplements (course of 3-b months).
In such cases a. course of GnRH + Iron is beneficial
before surgery
The &nkH agonist/antagonist will decrease LH/FSH
causing amenorrhea (Bleeding stops).
4. fs o transitional therapy in patients moving $rom

perimenopause ‘o menopouse.

uterine ar’cer5 embolization :

it is a preferred 3™ line management in situotions where
oral GnRH antagonist is not available.

Principle :

uterus is supplied by uterine artery which is a branch of
anterior division of intemal iliac artery,

&y decreasing the blood supply to the uterus, the blood
supply to the fbroid also decreases subsequentiy.

As o result of which, the size of the Rbroid decreases and
_the symptoms are relieved.

Procedure : Is done Vi femoral artery the contralateral
uterine artery is being embolised, using polyviny aleohol.

eoeds aAlY
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The '\ps'\lodcerod arterg is not l'goered as it can result in
Kinking of the cotheter reSul’cinS in a. failed embolization.

r-\ngiosmphic catheter

Fibroids

Femoral
ar’cer5

uterine ar*erg

Ideal candidate should have all of the characteristics :

* Heavy menstrual bleeding or dgsmenorrhoea caused

by intramural fbroid.

* Premenopausal.

* No desire for future ¥er’d|i’<5.
It is also used as a treatment option for adenomyosis and is
very beneficial in patients with adenomyosis and RQbroid
’cose’cher.

Absolute contraindications include :

. Pregnancg.

* PO

’ malignancg.

* Symptomatic fbroid.

* Desires future pregnancy,

Relotive contraindicotions :
Post-menopausal $emale :

* Atter menopause size of Rbroid decreases.

* Increased chances of leiomyosarcoma.
Pedunculated submucous/sub-serous fbroid with a. narrow
stalk : ' R

* Their stalks may get necrosed and such fbroids may ‘

detach.

Active space
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Side effects :
most common post procedural pelvie pain due to necrosis of
[broid,

a™ most common side efect is vaginal discharge.

3line of management of heavy menstrual bleeding in
intramural/subserous fibroid 00:46:39

I. Focused ultrasound surgery : HIFU (High intensity
focused uttrasound)/mRg FUS (magnetic resonance
focused uttrasound).

a. endometrial ablation :
Not much use : except i# Rbroid with heavy menstrual
bleeding with associated bleeding disorder.

3, Hgsterec’comg +a 'cgpes :
Vvaginal hgs’cerec’tomg * Non descent vaginal
hysterectomy (descent vaginal hysterectomy is done
in patients with prolapse).
Often done in uterus with fbroid <14 weeks size.
Con be done up to b weeks size.

Advantages :
- COSme’dcal\5 better.
* Less painful.
* Less chances of incisional hemio.

* Less chances of paralytic lleus (bowel is not being
handled).

Abdominal hgs’cereckomg can be further classified into :
* Total abdominal hgskerecfom}j.
* Laparoscopic h5$ferec&om5.

High intensity focused ultrasound :
Patient lies supine and US&, rays are focused on the fbroid
causing coagulating necrosis of the fbroid.

eords eAlOY

mMagnetic resonance focused ultrasound :
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Patient lies on MRI machine.
Source of radiation i inside the machine.
Here also there is coagulating necrosis of the S\broid.

Indications:
* £ the number of fbrod < 3.
* Size of the fbroid <.aem -

* Fibroid not calcified.
All the 2 conditions must be fulfilled.

Pressure symptoms (most common 3™ complair :
Intramural/subserous fbroid due 4o increase in the size of
the fbroid.

Management : Decrease the size of the fbroid.

* @nRH agonist/&nRH antagonist.

* Perimenopausal : Uterine artery embolization.
\n¥er'ti|i{5 :
most commonly seen in submucous fbroid.
Type O, I HBS{’GTOSCOPK‘. mgjomec*ang
Type & submucous or any other fbroid : Laparoseopic
m5omectom}j or abdominal nBomectowB.
Rule out other causes of infertility before proceeding with
these surgeries.

Gynaecology * v4.0 - Marrow 6.0 - 2022
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expectant management of fibroid :
* Perimenopausal female : Asymptomatic.
* Post-menopausal female : Asymptomatic.
* Reproductive age female with asymptomadic
fibroid < 13 weeks pregnant uterine size.

Follow up :
TVS X b months,
* 1§ patient has rapid growth of Rbroid,
OR
* 1§ patient develops pain.
I¥ the following features are present then surgery must be
done.

Myomectomy 00:57:00

I is the enucleation of the fbroid,

Blood loss dur'mg the procedure is intense as the uterus is
hish|5 vascular.
Steps taken to decrease blood loss dur'ms mﬂomec'coma :
l Preoperodrive : gnRH analogues p\us iron 1o increase
hauemoslobin levels.
a. \n’cmoperodci\/e :
* eep blood readg in case the need for
transfusion arises.
o Hapo’censive anoesthesio.
* vasopressive drugs are injected into the capsule of
fbroid.
* Bonney's myoma. clamp/tourniquet o the level of
uterine ar’cerg.
Vaseular clamp : At the infundibulo pelvic ligament
(ovarian vessels supply the ligament.

eoeds eAlOY
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Complications :

Haemorrhage.

Adhesion formation : It is more if the incision is made on the
posterior surface of the uterus.

Persistent myomas despite doing myomectomy,

The ideal time to conceive after myomectomy is b months,
but she may conceive between 3-b months.

Following myomectomy, symptomadic reliet occurs in 80% of
the patient.

Subsequent surgeries are done in 10-3S%.

Important instrument for mﬂomec’comg :

Bonney’s myoma. Bonney’s myoma. clamp
screw
eonneg’s myoma. serew is used to hold the Rbroid during
m}jomec’mmﬂ.
eonney’s myoma. clamp is used to decrease blood loss
during mﬂomec’tomﬂ.

uRe MRg FUS | myomectomy

Absolute ¢/ malignancy | Malignancy | Malignancy

Current pelVic Current pe\— Current pel—-
infection vic infection | vie infection
Prec'\nancg P"W Pregnancg

Active space
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Relative ¢/
Size of uterus | > a0~ a4 | > a4 weeks | Hysteroscopic
weeks mﬂomec’comﬂ
Type o) #-
pregnancy | Desires preg- | pesires broid
nancy pregnancy Best = Size
< 3ems of
rnenopm Yes Yes mirb:;jp‘c
size < loem.
Pedunculated No. o% Rbroid
subserous Yes Yes <3,
fbroid
Coagulopathy. | Fibroid »
Renal impair- loem
ment. Fibroid »1acm
Distorted deep from
anatomy due sKin.
%o previous | No. of Rbroid
salpinsec’(o— 1 . >4 .
My or radia= | 5 jeifed fi-
tion. broid,
Between UAE § MRg FUS :

Preferred is UAE, as re-intervention rote is high in mRg Fus.
55mptomodcic improvement is less with MRy FUS.

New Technique : For fibroid = Radiotrequency ablation.
Should not be used for submucous Type 0, Type |, Fibroid.
Desire of future pregnancy is not a. contraindication.

gest suited for Rbroid < & t0 10 ems and Uterine size < 1o

weeks.
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Rare manifestations of Rbroid :

¥ weight of Kbroid > 1000g —> DVT.

Increased RBC count due to excessive era’d'\roPoeVdn o3
mMyomatous erythrocytosis syndrome.

mMutation in Fumarate Hgammse gefie ieading to Heriditary
Leioyomatosis § renal cell Co. / HLRCC syndrome or Reed
S5ndrome.

Rare15 : extrauterine smooth muscle tumors may develoP in
females with fbroid — Leiomyomatosis.

Case presentation 01:11:50

H’\s’cor5 :
. Presenting complain
Heavy menstrual bleeding
Number of days since bleeding.
Passage of clots.
Feeling of tiredness/fatique.
D5$menorrhoea.

Pressure swnptoms :
* Abdominal distention.
* Difficulty in passage of stools.
* Difficulty in micturition.
* varicose vein oedema.
Site :
Anterior.
Loteral : most common.
Posterior.
a. Negative histories :
* Post coital bleeding indicates cervical cancer.
* Intermenstrual bleeding : Polyp.
* Dyspareunia : endometriosis. |
* Bleeding from other sites : gpistaxis, qum bleeding,
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bruises.
* History of anticoagulant drug intake.
* History of UCD insertion (not OCP intake).
* Symptoms of Thyroid disease.
* Abdominal distention :
To difterentiate between Rbroid and adenomyo
sis.
it can also be an ovarian malignancy
(@ranulosa. cell tumour).

* Loss of appetite/weight loss : malignancy,

* History of preceding amenorrhoea. : Pregnancy
and AUB-0 (metropathia. haemorrhagica).

* History of discharge P/V, fever : PID.

3. menstrual hisl'org :

* Age of menarche :
The importance of age of menarche is that since
fbroid is o hyperestrogenic condition they are
more common in females with early menarche.
* LMP
Past and present cycle
. %cle Iengfh.
* Day of Slow.
* Number of pads used.
* Passage of clots.
4. Obstetric history : .
Fibroid is more common in nulliparous females.
mention it the patient has the desire to conceive in
the future as the treatment options can be chosen
o«ccordinslg.
S. Contraceptive historg :
Temporary methods.

Tubectomg/ vasectomy.
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L. Past his*org :
Chronic disease :
* Diabetes mellitus,

. Htpef*ensbn
* Asthma.

* Te.
* Thyroid diseases.
* Bleeding disorders.
* Previous surgeries.
* Previous blood transtusions.
: Fo.mi|5 h‘skora :

s*(rong aene*cic association.
more common in I¥ desree relatives.

|

examination :

1. Palpation :
Locadion.
Consistency : Firm with irreqular surface borders.
gorders: Mention which borders can be felt.
mobility of the mass : Transverse mobility is achieved
in case of fbroid,

a. Percussion :
Dull on percussion.

3. Auscultation :
Normal bowel sound is heard.

4. 8imanual examination findings :
gnlarged, mobile uterus with irreqular contour.
A fixed retroverted uterus is a typical finding of
endometriosis.
/D : Adenomyosis.

Active space

Adenomgosis :

It is the growth of the endometrium inside the myometrium
as a result of which there is symmetrical enlargement of
the uterus.
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whereas in the case of a Rbroid there is asymmetrical
enlargemen{ of the uterus.

Per-vaginal S\ndings : Sgwme’crical\g enlarged globular
uterus which is not more than 1a-12 weeks uterus size.

Steps of vaginal hysterectomy 01:22:46

ndvan’mses of Vaginod h}js’cerec&omij over Abdominal Hys—
’cerc’comg :

Tokes less time (Less anesthetic complications).

No sear (Cosmetically better).

No possibility of incisional hernia.

Less operative complications (injury of ureter/ bowels)

Post operative recovery is quicker (Pt can be discharged
earlier/ Pain is lessen).

Bowel hand handlins does not happen : Less chances ot
pa.mlg’cic ilieus.

Disad\/an’case : Other organs connot be explored.

Indicotions of Vaginal Hysterectomy :

Prolopse.

Fibroids (Non descent Vaginal Hysterctomy) can be done ¢ :
No adhesions.

Size is less than b weeks pregnant uterus size.

F\na’comg of uterus :

uterus is held in position by number of ligaments, starting
$rom bottom :

uterosacral § Macanrod’s ligament.

Uterine artery. (At level of internal 0S).

Round ligament, Fallopian tube § Ovarian ligament (At level
of Cormnua).
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eefore the surgery the pa@den’(’s bladder must be emptied
using a S‘-o\egs catheter or a metal catheter.

expose the cervix, retract the posterior wall of vagina.

Step | Hgdrodissechon ¢ Iml Adrenaline mixed with aml of
NS, Infiltrate over the cervix and vagina, ot angle of IS to
30,°

Step & : An incision has to be S‘Nen ok the cerv‘\covas‘mal
Junc’don. Th\sjuncﬁon is 1S em above the external os.

Step 3 : Pubocervical fbres are cut using a sharp seissors.

Step 4 : Once sharp dissection is done it is followed b5 blunt
dissection using %nsers to create space between cervix and
bladder so that bladder does not get injured.

Steps: clampins the ligaments. There are several
techniques.

One technique is, by clamping the uterosacral ligament
complex on one side, cutting and ligating it (viery| 1-0
suture is used)

Step b : Pouch of Douglas is opened so that space is
created.

using tocher’s forceps the pouch is held and with the help
of scissors the pouch is opened. Then moving on to the
contralateral uterosacral Iigamen’c I‘\Sodcion

Step 7: Uterine ar’cer5 |isod'ion. The landmark for uterine
arl'erg is at the level of internal os. With the help ot sharp
seissors the ar’fera is cut . Atter this the vessel is

lisodred. The same process is done on the other side.

s%ep 8 : Deliver the uterus.

The uterus is cut in the centre and all the fbroids are
enucleated.

The fbre ot pseudo capsule is then removed.
Step 9 : Once the fbroid is removed a. last clamp is put ot

the cornual end of the uterus it is then cutanaigorea. e
same procedure is done on the other side.

At the cornual end the round ligament, ovarian ligament and
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fallopian tube is present.
Step 10 : The uterus is then removed,
Step Il : The vault of the vagina. is sutured,
step 13 : Saline irrigation is done 4o look for fresh bleeding.
Other techniques :
* Another technique is, by opening the pouch of

Douglas first.
* while some open the uterovesical pouch first.

Instruments required for vaginal hysterectomy 01:37:58

\. Foleys catheter/metal catheter :
a. Instruments required for a. speculum examination.
Sims double blade speculum :

It is a. non se|¥-reraunmg Spectitu n-usea o retract
the posterior wall of the vogino.

Owoards sew—retajnins weighted speculum.

Sim’s speculum

3. Anterior vaginal wall retractor
There is a. loop on either end. One is facing upwards
while the other faces downwards.
It has transverse serrations that help fix into the
rugosities of the vagina.
used to retract the anterior wall of the vagina.
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Anterior mginod wall retractor
4, vulsellum : .
The anterior lip is held using o vulsellum.

It has a concove blades with o gop in between them.
It has a rotchet like lock.

The end has mul’dp!e rot like teeth.

vulsellum ¥orceps

S. Tenoculum :

This is also used to hold the anterior lip of cervix.

This is not used in vaginal hgs’cerec’comies os ithas a

single tooth therefore increase chances of bleeding,
. Blade no. 33 and &P handle no.4 :

This is used 10 make an incision ot the cewiwvagiml

Junc’cion.
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Scalpel blade sizes and shapes

7. Deaver’s retractor :
used to retract the posterior wall.
Question mark shaped retractor.
It has a narrow end and long handle.

Deaver’s retractor

8. Landon’s retractor:
used to push the bladder up.
L sho.ped retractor.

Landon VOS'nal retractor

9. ocher’s forceps :
It is used to hold the pouch of douglas.
It does not have space between the blades.
It has multiple transverse serrations on both the
blades.
Ononesidei&hasasingle’coo'chandon&\eother'rt
has 3 teeth.

eoeds eAlOY
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It must be differentiated from vulsellum (thos space
between the blades).

rocher’s hemostatic ¥orceps

10. (‘Jamps=
Skmish’c or curved clamps.

Used to clamp the uterosacral and mackenrodt
lisamenk comp\ex pedicle.

-
ocClusion clamp

Il. Vicrgl -0 :
Suture moterial most commonly used for
hﬂstereckomm.
Pedicles that are ligated : Uterosacral pedicle,
Magckenrodt pedicle, uterine artery pedicle, cornual
pedicle.

13. Needle holder :
The blades have a. groove to hold the needle.

Active space
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13. Allis foreeps :
To hold any hard tissues.

Allis tissue forceps

Other Sursicnl instruments :
. 005en’s retroctor :
used to retract the blodder in abdominal
surgeries.
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. C,zemeg’s retractor :
kisaz shaped retractor.
It is used to retract the skin to view the rectus

sheath.
. /3

czemeg’s retroctor

* Cheatle forceps :
it has a peculiar curved beak shaped end.
It doesn't have a rachet lock.
(ovum Forceps which is a spoon shaped foreeps
also doesn't have o rachet lock).
used to take out instruments.

Differentiate between the two :

uterine sound Bladder sound

it has a well-defined Does not have a well-defined

curve curve a
Olive tip is presen’r Olive tip is absent g
Calibrated Not calibroted
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Allis forceps Kocher’s forceps
Gop present between No gap between the blades
the blades
No serrations multiple transverse serrotions
are present on the blade
multiple rat like teeth On one side it has a single tooth
and on the other it has a teeth
Allis forceps Vulsellum
Rat like teeth present | Rat like teeth present
Small in size Large in size
Blades : Straight Blades : Concavity facing
UpWOre | '
Abdominal hysterectomy 01:52:50

Although the principle of both vaginal and albdominal
hysterectomy are same, there is a difterence in the se-
quence of clamping,.

First clamp : At the cornual angle enclosing the round
ligament, ovarian ligament and the fallopian tube.

Second clamp : At the level of intermal os where uterine
artery is clamped.

Third clamp : At the uterosacral and cardinal ligament
complex.

Fourth clamp : At the angles of the vagina. This is because
uterine artery gives a. very important branch which is the
descending cervical artery that supplies the cervix and the
vagina. In order to prevent bleeding a. clamp is placed ot
the angle of the vagina.

Once the uterus is removed the vault is sutured, To prevent
voult prolapse the uterosacral |‘\Sounen’c$ are sutured ot the
anstes of the vault.

This is called uterosacral suspension or Voult suspension.
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Steps of total abdominal hysterectomy :

Step | : A low transverse incision is made called the
Plannelstiel incision.

All the layers including the skin, subcutaneous tissue, the
rectus sheath and all the muscles are cut. Atter the rectus
sheath is cut, the muscles are separated using hands.

Oncefhisisdonekheperi{oneumiscdefhewcemSis
delivered out.

Several subserous fbroids can be seen.
To this fbroid, omentum is attached.

Step & : First clamp is at the comual angle enclosing the
round ligament, ovarian ligament and the fallopian tube.
Once the clou'np s placed it is then cut and Iisod'ed.

Step 3: The peritoneum is cut at the level of the

uterovesical pouch. The loose fold of peritoneum has been
identified and the uterovesical pouch is cut.

Step 4 : The bladder is pushed downwards and the uterine
artery is clamped, cut and ligated.

The clamp is placed at the level of internal os.

The same procedure is repeated on the other side.

Step S : Clamping the uterosacral and the cardinal ligament
complex is clamped, cut and Iisafed.

Same procedure is repeated on the other side.

Once this is done, a. clamp is used to hold the vagina and to
clamp the descending cervicovaginal artery. The clamps are
placed ot the angle of the vagina

Step b : The uterus is removed.

Step 7: when the uterosacral ligament was ligated a long
thread was left behind on both the sides so that the
lisw\en’ccanbeo&{achedkotheanaleso?&\evam&.

Active space

Step 8: Voult is repajred.
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Suture material used is V‘\crgl 1-0.

The total abdominal hgs&erec{omg is also called simple
hgs{erec’comg or gpe | extra facial hgs'cerec’comg or +5pe A

h5s¥erec*om5.
Total abdominal hSSterec{'om}j with bilateral

salpinso-oopherec’comg.
First clamp : Is placed ot the ‘\n?»undibulopel\lic ligament.

wertheim's hysterectomy/type a hysterectomy/modified
radical hysterectomy/type & hysterectomy,

The difference between this and total abdominal
hysterectomy is the removal of parametrium

(ligaments that suregpas - ‘

medial half of cardinal ligament, medial halt of uterosacral
ligament, fallopian tube and the ovaries

The third clamp : Is placed mid—wa5 between the origin and
the insertion of cardinal and uterosacral ligament.

The cardinal ligamen& originates in the uterus and inserts in
the pelvic side wall.

The uterine artery clamp is placed at the level of internal
os after it has given origin to the ureteric branch.

Maximum incidence of ureteric injury,

Radical hysterectomy/Type 3 hysterectomy/Type C
hBS{'erec{OM}j.

Here the entire cardinal ligament and uterosacral ligament
along with the uterine artery are removed.

The third clamp is placed at the level of their insertion.
The uterine artery clamp is placed at the origin of the
uterine arter5.

It originates from the anterior division of internal iliac
ATy

eords enpPOY
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Hysteroscopic resection of a submucous fibroid  02:03:20

On[mj *5pe 0 and | can be eas‘da removed b5 hujsteroscopﬂ.
where > s0% of the \broid is coming inside the cavity.

Hysteroscope is introduced, distention media is already
there.

The osteal openinss can be seen.
A submucous fbroid can be apprecioted.

To know the accurate percentage of fbroid in the cavity
the intrauterine pressure must be lowered.

when the intrauterine pressure is lowered the size of the
[broid will 3mdual\5 increase.

The vessels can be seen in the pseudocapswe.

Once the size is confirmed, a resectoscope (3aFR) is used to
cut through the fbroid and the pieces are removed.

Once the fibroid is removed the pink endometrial lining can
be seen.

Removal of all the pieces of f[broid is done using a. in-bag
morcellator or the por’cs.

earlier morecellation was done where the fbroid was cut into
pieces ond the par’cs were removed ’thmush the Vo.sina but
few cases of leiomyosarcoma. was reported.

\n—bag morcellotor :
It is a stomach shaped bas and comes with an inserter.

The bag is rolled with the inserter and placed inside the
uterus with the help of the resectoscope through the port.

Once it is placed, the bag is unfolded.
T " “%&he Rbroid is put in the bag.
The entire bag is removed through the port insertion
(one end from one port and tail end through the other por®.

Gynaecology * v4.0 * Marrow 6.0 + 2022
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POLYP AND ADENOMYOSIS

Polyp 00:00:57

One of the most common causes 0% abnormal uterine
bleeding (Au) in premenopawusal and postmenopausal women.
Localised hyperplastic overgrowth of endometrial glands
5 stroma. around a. vascular core which forms a sessile or
pedunculated projection from surface of endometrium.
npdgp\'\asbbodvaeselnmhain‘rtswﬁer.
Srossly :
Polyp appears :
Narrow.
Beefy red in colour.
&enerally pedunculated with thin base (narrow).
Sott and friable o touch.
ﬂdiatedslardmcanbe\ﬁsuaﬁsedsanethm
Smooth surface.
Fibroid :
white in colour.
Iregular contour.
whorled appearance.

Risk factors : OATS.
increasing Age.
Tamx#enused-\isherchamo?o.poibobewnhs
malignant).
Syndromes

Lgnchsg\drome.

wndensandrune.

All these are also risk factors for endometrial cancer.
Clinical manifestations :

Aud (most common).

In premenopausal female :
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* Intermenstrual b\eeding .
* Iregular bleedwg
In post menopausal : Post menopausal bleed‘ng.
Generally bleeding s less (not heowy
eleeding may not respond to medical treatments (rule out
polyp
May be a cause of in&?erhhk&
Do not lead to adverse pregnancy outcomes like abortion,
pregnancy loss.
9s% cases benssn
i§ malignant should be treated like endometrial carcinoma.

Diagnosis * AUB.

UPT : Advised and it neqative .

Transvaginal scan (Rirst investigatior) :
Po\Bp * Hyperechoic mass with narrow base.
Fibroid : ngoecho\c mass with broad base.

TRV UTERUS FUNDUS

Feeder vessel sign : A single blood vessel running upto the
centre.
Fibroid : Surface blood vessels.
Husteroseopy
Investigation of choice.
S\"nowdbedone?orpahen&plmxedonswgicalﬁmedical
management (o rule out nnlismnct)).

Diagnostic § therapeutic.

Active space
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Polﬂp oppears :
Smooth redo\sh/be% structure.,

Pedunculated,
No surface vessels,

&old standard investigodion : Atter
remomlo?—po\gpsi'csl'\owdbesa*?or
h‘\stopatholoa'\cal examinoadion.
Hysteroscopic view of submucous fbroid :

white colour/pale.

6rood base.

Surface vessel.

managemen’( :
Hysteroscopic polypectomyy.
Indicators for removal : In all post menopausal women
irrespective of symptoms (higher chance of carcinoma.
In premenopausal women with :

* AUS.

* infertility,

* multiple polgps.

* Size of polyp > IS em.

* Prolapsed polyp.

* Recurrent polgp

\npremenopausalwomem
\¥po|3pectom5m+dme
!

Should do diagnosﬁc hgsteroscopg

| |
Thenpu’tpo&\entonprosmterone/con-hmms &nkH (polyp
isanovergmutho%!endometrwﬁ.

eoeds eAOY
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Generally bleeding recurs after the treatment is stopped.

Hysteroscopy 00:12:07

Telescope which is inserted into the uterus via cervix and
vagino.

used 1o visualise :
endometrial cav‘&g.
Cervix
endocervical canal.
Tubal ostia.
Diagnostic and therapeutic.
most common indication : \n%rhl&g.
Indications :

r-\’cgp'\cal uterine bleedns.

Post menopausal bleed‘ns.
\n¥erhli’c5.

Recurrent ear\5 pregnancy loss : Because

hysteroscopy Visualise sub mucous fbroids
A’(}jpicod uterine b\eedins.

Maderial biopsy is done and if endometrial biopsy
comes out to be positive.

Figeetpscopy
D‘dodcio‘lS and curettage

l

In post menopausal bleedins

Utrasound

material thickness is 24 mm

gndometrial bi0p55——> Positive for an atgp‘cal
endometrial hgperplasia or endometrial cancer

Dilation and cure’dase.

Diagnostic and therapeutic indications done in case ot:
* Asherman sandrome.
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. Polgps. Polapec’toma

* Uterine septum ———— Hysteroscopic resection of the
septum.

* In case of blocked tubes on HSC on hgs’ceroscopg

Bilateral cornual block

Laparoscopic chromo perturbadion righ’c + insert
hgstemscope

Throush scope pass a thin Swdewire

AnSSPasmloembesw‘\nse’trelieved
* mullerian anomalies.
* Lost copper T : Aids in removal.

Position of the patient during hysteroscopy :
LMOMB :
Head in neutral position neither should head be elevated
neither should head be in a low down position.
Level ot vagina. ot the level of the elbow.

Pain reliet during hgs’ceroscopﬂ :
Regjonal anesthesia. (multiple operative) : Less preferred,
IV sedadion and paracervical blocK is preferred.

Uterine cavity is a potential cavity (anterior and posterior
wall of the uterus opposed to each other).
uterine covity walls separate on insertion of distention media.
(o see clearia).
I* distention media : Carbon dioxide.
Now carbon dioxide is not used these days except for
diagnostic h}jsteroscopg 0s:
On passing current — the temperature increase —
increases smoke (Visibility is not there).
Chances of air embolism.

Onhgsteroscopg'chepres&ne inside the uterus : maintained
around TS 10 80 mm.
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May be increased to 135S o I1ISO mm Hg especial\5 in
nulliparous females.
Do not exceed : ISO MMHa.

Fluid distention media. :
3 types of Sluids :
electrolyte defcient Sluid :
* 1S% Slgc‘me.
* 3% sorbitol.
*  S% mannitol.
&lec’cro|3’ce rich media.
* Ringer lactote.
*  Normal saline : Diagnostic + operodive.
Both of them are used for operative hysteroscopy .
glectrolyte deficient media. can be used with monopolar and
bipolar instruments.
aectrolgke rich media can be used : Only with bipolar
instruments.
Not use with monopolar instruments as : elecholg’ces gets
spread and can lead 1o shock § burns.
Drawbacks of electrolyte deficient media. :
* Lead to water intoxicoation.
* most of the electrolyte deficient media are

-F Bas sy 2
22 Polyp & Leave Feedbac

Adenomyosis

hgposmolar and Lead 1o haponodremia except for mannitol

(as iso osmolan).

Fluid distention media. is absorbed by the potient’s bodg.
Input = Fluid which is put inside.
Fluid which has come outside = outpudt.

Fluid absorbed/deficit : Input-output.

For example :

Input : 3l 0f normal saline.

Output : &S litre of normal saline.

Fluid defieit is S00 mi (absorbed by patient’s bodg)

Stop procedure when using :
Electrolyte deficient media. with IL Sluid defieit (ear15 waodter
intoxicodion possibil'rtg).
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electrolyte rich media. with a5 L Suid deficit.

Complications
uterine perforation.
Fluid overioad :
Symptoms
Naousea.
Vomiting
Headache.
Visual
Prevention :
Restrict oPerod'nS time to | hour.
Caleulote Sluid deficit.
WP not be 2 IBOMmmM Ha.
Rir embolism.

Hyponadremia. (delirium, confusion).

Contraindication :
Viable intrauterine pregnancy
Current pelvic infection/herpes infection.

Hysteroscopic instruments 00:28:06

Telescope : Standard size : 4 mm, 30° telescope.

mini telescope :
1.8 mm, 0° telescope.

Office hysteroscope (used YOPD):

Diagnosﬁch-js’cemsco%:
The telescope isinser’cedh’coasrnoo’chsheocﬁ-\——éso%
inside cervix — Visualise uterine cavkg.
Single channel sheath with an obturator (S mm sheatty.
Diagnostic sheath is put over telescope.
Macﬁono?unl\so“vagim—) Cervix held with tenaculum —
Cervix dilated with hegars dilator (up o S number) or
misoprost 300 micrograms 13 hours before the procedure.
mveonlgonechamel?orerﬁrgof\”auid.

eoeds oAy
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No exit channel.
Carbon dioxide, normal saline could be used.

—ddo

For operative hSS{eroscopg : Sheath will have 4 channels,
4 channels :

| : Telescope.
3 Instruments like scissors, grasper; biopsy forceps

depending on the procedure.
35 4 : For Swid,

Thenearoneis?or%wden’«gandawaﬂis%%wdeﬂt

Instruments inserted ’chmush channel no.a :
voarious cwbtins ond grasp instruments.
These instruments are very Qexible.

Mystescacopy Scasor

e—
i ===

=

> ——

Do

uses :

ndkesd5$is in Ashermaa-auadaanme.
Remove lost 1UCD.

Toke bbpsa.
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Drowback :
No provision to pass current.
Cannot cauterise,

In Diagnostic hysteroscopy, laparoscopic is not required,
In operadive hgs’cemscopg :
Like in treatment of Asherman syndrome.
Laparoscopy is smn’mneOuslg done with hgskeroscopg.
Hgs{emscopa + Laparoscopic = Pelv‘scopa.

For electro Sursical procedures :

use resec’coscope.
Assembled resectoscope.

Disassembled resec’coscope with s par’cs.

Parts of resectoscopé

Resecloscope ﬁ%

Leave Feedbac
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QOOQ@  iver sheath with

electrodes ceramic tip

Parts :
* Working element.
* Quter sheath.
* Inner sheath with ceramic tip : Act as insulodor.
* Telescope.
* glectrodes.

asaeries performed :

Submucous rrBomec’tonH.

Pdgpec’comg.

metroplasty,

Resection of septum.

Trans Cervical Resection of endometrium (TCRE).

eoeds oAl
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Adenomyosis =~ 00:40:08
Condition where endometrial glands and stroma. are present
in mgome{rm\.
> | HPF or 2 &S em below m5ome’cr'um
Resulting in hypertrophy of surrounding myomertrium
s5mme’<r‘\cod enlargemen’t.
Case seen in multiparous woman (4*"-s" decade).
condition can coexist with Rbroid > endometrium.
m/c complaint :
Heavy Menstrual eleeding (HMe) + dysmenorrhea.
m/c: Heavy menstrual bleeding > dysmenorrheo.
Chronic pelvie pain.
Per vaginal examinadion :
uterus :
mobile, sgmme’«ical\g enlarged : Globular uterus.
Never 2 13 weeks enlarged.
uterus is so?—t/begﬂf
Tendemess + : Halban sign.
No adnexal mass/tenderness.
Ditferential diagnosis *
Clinical difSerences :
In endometriosis : Uterus fixed § adnexal mass +.
In Rbroid uterus : Irregular enlargement/frm/non tender.
Haemorr\'\age in
endometrial gland present
in the mgometr'um.
Globular : sgnmetrical\g
enlou’sed uterus.
\nvest'\go&ion : ®
Presents with AUG. §
2

UPT suggested —— negative —— Transvaginal scan(Tvo).
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Normal endometrium in TVS ¢

Between endometrium and myometrium there is a
subendometrial hgpoed'\oc areo.

Subendometrial hgpoechoic area represents the junctional
20ne.

endometrium and rrgorne’crhm appear as PUperechoc area.

hypoechoic area.

morphological uterine sonographic assessment (MUSA)
eriteria for diagnosis of adenomyosis

Description Drawing

l. F\sarmne’trical mgomkﬁal —_—
khiclﬁening

a. mgome{r'\od C{.jsf

3. myometrial island 5 Q

4, Fan shaped shadm»ing — h

S. schogenic subendometrial
lines / buds

6. Fvascularity in ciseo

Fan shaped shadowing/Venetian blind appearance.
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venetion blind appearonce :
Atermate dark { light bands.

managemen’( :
\¢ pregnancy not desired :

Total abdominal hgs‘crec’tomg : Preferred.

Alteradtives :
Uterine artery embolisation (UAB.
High-intensity focused ultrasound (HIFW/magnetic
Resonance-guided Focused Ultrasound (MRgFUS) .
1§ pregnancy desired : LNG -IUCD.
Atemadtive :
Oral dienogest.
Oon’anuslg GnNRH anodosu&s.
GNRH an’co.gonis’r : &lago\'\x.

Letrozole.
Fibroid Polap ‘ ndenomaos'\s
eenisn tumor | Mucosal Srouukh | endometrium
‘ inside the
maomefr wm
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Presen‘hns Seen in repr Con be seen in Seen in
symptom oge female- | reproductive age/ females >/= 45
females perimenopausal | years
more than ase/ post
30 Bears(ss menopawusal
years) female
menorrhagia. | Irreqular/ menorrhagio.
intermenstrual and
bleeding dgsmenorrhea
Size of Size enlarged, | Normal size 10-13. weeks
“dennc-— maygouptil | uterus preg uterus
30 weeks preg size
uterus size uterus is
uterus is sgneﬂﬁml\}j
irregqular enlarged,,
enlorged globular
On uterus non No tendermess Painful, tender
examination | tender except (halban sigr)
it its very big
in Size when
it undersoes
degeneration
or torsion or
in pregnancy
:red
degenerod:'\on
Feature Fibroid Polgp Gdenorn:,oss
use I Hypoechoic Hyperechoiec myometrial eysts
a. well Narrow base msane{rial islands
circumscribed | Doppler— Venetian blind
due to pseudo | feeder vessel | appearance
copsule sign
3. eroad base
4.intramural
- inside
myometrium
and it’s
echogenecity
resembles that
of uterus
S. DOPPLER~
peripheral blood
vessels
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1oC use Hysteroscopy | MRI

&old standard- HPE

ofter hgs{'erec&omg
ms* - H'js{'eroscopic TAH

po|5peckom5
Clinical concept :

Q. 4S year old female complains of irreqular bleeding . On
P/Vv examination, uterus is normal in size and tenderess is
absent. What is the most probable diagnosis ?

A: Pol5p.

Q. 43 year old female complains of excessive bleeding. She
has dysmenorrhea also. On P/V examination — uterus is 1a
weeks in size and globular. Tendemess is present. wWhat is
the next step ?

A : Transvaginal scan (TVS).

Q. A 43 year old female , para. & complains of severe
progressive seconchrg dgsmenorrhea and menorrhagio.
Pelvic examination demonstrates a tender diﬁusela enlarged
uterus of around I3 weeks pregnant uterus size with no
adnexal tendemess. Results of endometrial biopsy are
normal.Thepahen’cmosHiKelahay

ndemm5osis

Q. A 40-year-old female complains of heavy menstrual
bleeding and dysmenorrhoea. On US&-an echogenic area. of
30 weeks of pregnancy is seen in the uterus. Tendemess is
present. most IiKeIB diagnosis is :

A. Fibroid uterus.

8. ndenomgosis.

C. endometriosis.

D. PID.

Note : Tenderness due to red degeneration in fbroid,

Active space
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CONGENITAL MALFORMATIONS OF
THE UTERUS

Relevant anatomy 00:00:43

The?emalesen&ul{mctis?ormedbaﬁweparwnmxephm
ducts (Mullerian ducts).
In males : From wolttian duct (mesonephric duct).

Mullerian ducts are an invagination of coelomic epithelium

(ot & weeks) and grow downwards alongside Mesonephric
ducts enclosed in peritoneal folds that later give rise to broad
ligament of the uterus.

In early intrauterine life, both mullerian duct and woltSian
duct are present in both the sexes, enclosed in broad
liso.ment

Remnants of the Mesonephric duct (Wollfan duct) :
gpoophoron, Para—ocophoron and &artner’s duct are contents

of broad ligament.

m;l\eﬁanduct(mo)gmh%mmmmlo.choi!
Anti-Mullerian hormone (AMK in intrauterine life.
\nmles,wnHis%nedbgﬂxeseﬂolicel\soii{hem

during Paramesonephric duct elongation, certoan PGB
Sen%oruoxsenesmsrmpwlsploﬂmmpoﬂmtmleon
development.

® HOX 9 Fallopian tube.

®*  HOX IO, Il : Uterus.

At 10 weeks : The two distal parts of MD approach in the
midline and fuse to form uterovaginal canal/septa.
At 13 weeks : Mesonephric duct regresses.

oords oAy
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goth MD approach Septa is Septa dissolves  Fundus becomes
each other and formed and a single dome shaped
fuse (Fusion begins (u&erovosrnl uterine cavity

from below s?ormedbgao
upwards directior)

beia»upunrds)
&ad'\mai\mrise{w
* One side fallopian tube.
* /a3 of uterus.

* 1/a of cervix
* 1/a of upper part of vagina.

VQSMde\ebprvm=

* upper part (a/3% or /3 : mullerian duct.

* Lower part (/3™ or a/3) : Sinovaginal bulb part of
urosen'rtal Sinus.

Transverse Vaginal septa. is formed by fusion which dissolves

by a0 weeks forming a single vaginal canal.

mullerian duct
Transverse VQs'nal septum

ital sSinus
77X (sinovaginal bulb)

Complications in o female with mulierian malformations :

I Wmmesw.

a. Abortion.

3. Preterm labor.

4, n'nlprm*o&ions.

S. e&opicpresnar\c5=unicomw&epresrm\c5.
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" a5naewbsic complications :
I \n¥erﬁ\i'\'5.
a. endometriosis.
3. Dysmenorrhea : Generalised (U/L dysmenorrhea. :
unicornuade uterus)
4, Outflow tract obstruction : Hemoatometra.

In Yyoung pubertal females with ¢/0 endometriosis * Alwaus
rule out Mullerion malformations.

mMC complaints : Obstetrics complications (recurrent
pregnancy loss) > infertility, |

I Investigations * Incidenta #inding on UBE RFL) 7THEG
(infertility)

HS§ is not the 10C because : it cannot differentiate between
septote and bicormuate uterus as it cannot visualise the
outer contour/Sundus of the uterus.

Hysterosalphingography (Hsep : ’ @

A water soluble iodinated radicopague dye is passed inside
the uterus with the help of Leech-wilkinson cannula. Gunnel
shaped with transeverse serrations).

Followed up with serial X-rous.

I0C of Mullerian malformadions : 3D USE,

&old standard : MRI.

Last resort : Laproscopy + k!gsteroscopg.

mC indication for doing surgery in mullerion malformadions :
RPL.

Congenital malformations of uterus 00:16:57

Class | : Mullerion agenesis/MRH syndrome/MURCS
sgndrome

Description : Both Mullerian ducts are absent

* No Fallopian tube (distal part presen®.

* No uterus.

® No cenvix

eords Aoy
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* No upper vagina (&eneml\g complete vaginal agcnests) Uterus

* Ovaries are normal (development is from genital ridge)

Associated problems :

* Renal anomalies (30-S0%) ! Renal agenesis, Horse-shaped
H‘\dneg.

* gkeletal anomalies (0-I1S%).

S0 in all cases of MRKH syndrome, intravenous pyelography

(vP) and skeletal X-rays must be done.

MRKH syndrome D/D : Androgen Insensitivity syndrome (AIS)

Obstetrical comlications :

. Prmr3 amenorrhea.

* Infertiity,

MRKH : Mayer-Rokitansky Huster Hauser syndrome.

MURCS : Mullerian agenesis, Renal anomalies, Cervical

somites.

Class a @ unicomuate uterus

D I

Deseription : Only one side Mullerian duct is present

* Fallopian tube : |

* Uterus, cervix, upper vagina : 1/a

Other side either complete agenesis or rudimentary hom

(communicating or non-communicating)

ﬂS&OCIOiedF'oblen\s

Non-communicating hom with active endometrium present :

* Cyclical WL dysmenorrhea.

* WL hematometra.

Overall increased chances of :

¥ ENOOME TSI

* Infertiity.

* \psilateral renal anomalies (3™ MC mullerian malformation
associated with renal anomalies).

Obstetric complications :

* Increased spontaneous abortion.

Active space
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* Increased preterm deliveries.

* ¥ pregnancy occurs in rudimentary horn : Uterine rupture
(prior o 30 weeks).

* ectopic pregnancy in the rudimen&arg horn.

mullerian malformation asscocioted with increased risk of

ectopic pregnancy : unicornuate uterus.

Normal HSG ¢

* 3 FT (thin and tortuous)

o S’msle uterus.

e S‘\r\S‘e cervix

" S’ms\e vogina.

* ilateral spilage of the dye (can
be used to check patency o¥
tubes).

unicomuate uterus on HSG :

* Single FT (unicornuate uterus).
* WL spilage of dye.

* Banana shaped uterus.

C,onwunico&ing rud‘men’carg hom
should be obliterated to pre\len’c ectopic pregnancy ond
uterine rup\'ure in the horn.

Class 3 : Uterine didelphys 00:27:02

W

Description : Failed fusion of the paired mullerian ducts

Fallopian tubes, Uterus, cervix, upper part of vagina. : a.

a Leech wilkinson canula. needed to visualise the uterus.
o “~tcome when compared to other

mMullerian anomalies.

Obstetric complications : RPL, fetal growth restriction.
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Uterus
Dw\e h5s Arcuote

unicomuoate Bicomuate
Class 4 : Uuterus bicornuade :
Deseription : Incomplete fusion of mullerian duct.
* Fallopian tube, uterus : a
® Cenvix:lora
* Always single vagina. (because fusion occurs from below
upwards)
Bicornis unicollis : & uterus | cervix
Bicornis Bicollis ¢ a uterus a cervix.
Disﬁrguish'ns feoture :
To d'\s’cirguish between bicomuate uterus and septote uterus
: Look ot fundus of the uterus.
Normal fundus * Septate uterus
Depression on the fundus (divided) : Bicornuate uterus.
The two cannot be distinguished on H3G (Hence not 10C).
Class 4 : Septate uterus 00:32:56

g
EZ EZ 2

Cunple’ceorparhalsepta(nl»agso&&\e{opo?u{ems).
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Septote uterus results when both MD fuse, septa. is formed
but septa. Fails to resolve partially or completely,

Outwardly, the uterus appears normal, but a septa.is
present inside the uterus

Bicomuate uterus vs sep’co&e uterus :
Should be distmgu'\shed b5 looH'mg ot fundus of the uterus.

Oon HSG *

Bicomuate uterus | Septote uterus
extermal contour | Divided Normal
Intercomual angle | > 105° < T7s°
Distance between |24 cm < 4 cem
a homs

<4 cm

24 .cm

~AFT

i
a. uterine homs
insle cenvix
S‘\nsle Vag'\r\a

Ngoriﬂ*\m ‘o diasnose mullerion malformations :
I. Number ot Fallopian tubes
|
& l
One Fallopian tube Two Fallopian tubes

1l l
unicomuate uterus a. Look for the number
of H3G Icamula
X
One Two
| d
\f ) Didelphus uterus
Angle <TS Ansle > 10S

Distance < 4 ecm Distance > 4 cm

l

Septate uterus Bicomuoate uterus

oords ey
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Bicomuate uterus Sep’tod'e uterus

Bicornuoate uterus :

LDSTETNIC COI’ﬁP\TCh‘h'Oﬁs ;

* RPEL.

* P

Case of RPL : Surgery indicated for bicornuate uterus
Straussman me’croplostg

Pregnancy after repair; deliver by C-section.

Septote uterus :

Obstetric complication :

* mMC uterine anomaly leading to I* 4rimister abortion

* Possibly congenttal malformadion.

* Incase of RPL : Surgery - Hysteroscopic resection of the
septum.

* MC uterine anomaly associated with in¥er’d|'rt5.

Class 5 : Arcuate uterus 00:42:06

Associoted problem : entire uterus is formed except there is
slight indentation of fundus/fLot topped uterus

W

Indentodion of fundus  Flat topped fundus

Obstetric complico&ion : Overaoll best reproduc'dve outcome.
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Class & : Diethylstilbesterol (Des) induced reproductive tract
abnormalities :
DES s a san{he’dc non-steroidal estrogen which was
preseribed to millions of pregnant females earlier.
Led to abnormal development of the reproductive tracts of
dauemers of the pregnant females
* T-shaped uterus.
* Clear cell adenocarcinoma. of the vagina and cervix (due
to suppression of WNT-4 gene; HOX gene).
* Vaginal adenosis.
* Cervical collar.
* Senitourinary malformations.

* Fallopian tube abnormalities like absent $mibriae.

These faemales in adulthood showed :

N 'aar\iermenopwse.
* Increased risk of ereast Ca.

mMales exposed to DES :

* Increased incidence of eryptoorchidism.

* Testicular hypoplasio.

. Wus.

* microphallus.

* Renal anomalies.

Renal anomalies were not associated in females exposed to
DeS (previously believed, newer studies shows otherwise)
DES is no longer used.

mManagement of Mullerian malformadions :

Surgicalnnnasemen&:

Indications : RPL

* Bicomuate uterus : Straussman metroplasaty,

. Didephak! -

* Septate uterus : Hysteroscopic resection of septa. (earlier
Jo?n—'rorvpﬂ‘nsrre!mplos*g).
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PROLAPSE

Herniation of content from its normal anatomical position.

{ !
uterocervical prolapse Vagjinal prolapse
Uterocervical prolapse 00:00:57

1*&Deacant of convix Into vagna
2" +Deacent of corvix Into introtus

3* #*Descent of corvix cutside the introitus
Procidentia- All of the utenus outside the introitus

POP-Q classification :
* Pelvic Organ Prolapse
Quantification classification.

* Reference point Hymen.

Baden Walker classification : L
* Reference point : Hymen. LYY

Anatomy: Supports of the Uterus 00:09:43

Anteversion and antefiexion of the uterus

mechanical support :
Angle of anteversion : 90°
Angle of antefiexion : 120°
I* step in prolapse :
Retroversion of uterus.

Active space
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Ligaments supporting uterus : o
Pﬁmarg Suppor"l' :
I. Pubocervical lisamen’c.
a. Uterosacral l‘gament
3, Cardinal/Transverse cervical v/
mackenrodt’s ligament (5’cron3est)
All these three are referred to as Triradiote ligament.
Secondarg Suppoﬁ : Round l‘\sament
* Ligament which does not support uterus : &road
ligament. (Peritoneum of uterus).
. Lisament which helps to keep the uterus in an&gverted
position : Round Iigamen’c > Uterosacral I'gamen’c.
. usamen’t which helps to keep the uterus in retroverted
position : Uterosacral lisomen& > Round l'gamen’c.

mMuscles supporting the uterus

Y

Levator Ani
L Pubococ%ews
Deep Perineal =8 3
Pouch Perineal membrane
Ischiocavernosus Suprficial perineal pouch

Colles fascia
&ubostgiows

nmuscle which isno&apar’co\lbevodcor oani \schiococcgseus.
muscles which are not in midline/ Muscles not attached o
Perineal body/ muscles which do not support uterus :

* \schiocavermosus muscle.

o \sdqbw%% muscle.

most important support of Uterus : Levator ani

3 s S

i Other muscles : Superficial transverse perineal muscle.
Deep’«msverseperhealm;scle.
eulbococo%ealnuscle.
bctemalurhargsPhhc’cer.
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Vaginal prolapse 00:26:13

Anterior vagiml wall pro\apse Posterior mshal wall prolapse

$ ) s 7 Y
upper 3/3 Lower /3 upper I/3 middle /3  Posterio I/3
cﬂstocele urethrocele. enterocele. Rectocele. Laxed

Perinium.
Diﬂerenﬁathg between an enterocele § Rectocele :
C,lin‘\cal\g : ’
* P/R examination - eulge felt
On the tip of the “nser : -
gnterocele v
On the pulp of the %nger :
Rectocele
* Transillumination test :
(#) : enterocele
(=) : Rectocele

Bladder

Level | : upper I/3* of vogina.
* Structures supporting : Uterosacral ligament.
Cardinal ligament.
* Defectleads to:

enterocele (Posterior defect).

Apical/ Vawlt prolapse (Central defect) :
Leads to elongation of cervix.

Level I\ : middle |/3"‘o¥va5m
* Structures supporting : Arcus tendinous fascia.
* Defect leads to : Cystocele (Anterior defect)

Gynaecology * v4.0 - Marrow 6.0 « 2022
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Rectocele (Posterior delect).
Level I\l : Lower I/3™ of vagina
* Structures supporting : Perineal body § muscles
attached to it
+ Defect leads 1o : urethrocele (Anterior defecd).
Laxed perineum (Posterior defect).

Characteristics of prolapse 00:37:04

Prolapse occurs when muscles/ ligaments become weak d/t :
. Menopause (elderiy) ,
a. Repeated child birth (Multiparous) : | \
3 asPeciad\g with obstructed labour, '-
prolonged labour; perineal tear,
instrumental deliverg.
Other risk factors for prolapse :
Cisare\'te SMOKINg
Chronic increase in intra-abdominal pressure.
Spinal cord njury.
Connective tissue disorder.
Sirtaios Diprobges
* Feeling ot something coming out ot vagina.
* Pressure.
* Decubitus ulcer on the prolapsed part :
Due to venous congestion.
mamgemen’c :
Packing with AcrySlavine (antiseptic) § &lyeerin (hygroscopic.

Management of Prolapse 00:50:26

Management of Vaginal prolds
* Not dependent on age / parity

* Cystocele ] Anterior colporrhaphy
* urethrocele

eords eAlOY

* enterocele - moscheowitz repair
mccal\cudopalsk&
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* Rectocele Posterior colpoperneorrhaphg
* Loxed perineum
Management of Uterine prolapse :
N/ y
Surs'\cal mo.nasemen’c Conservative managemen\'
* Best management. . Hiesel’s exercise
* Permanent. (Perineal exercises) :

* Done in a° § 3° prolapse. Prevents prolapse.
* Depends on: Age § parity Prevents progression of
of the patient. prolapse.
Done in I° prolapse.
Advised to all pregnant
women, during § after

i 4

* Pessary

A space ocCupying device.
Principle : Doesn’t allow uterus to prolapse.
mMC used : &elihorn, Doughnut
Disadv:m’cage : Not a. permanent cure.
Should be changed every month.
Helps to manage * Uterocervical prolapse and cgs’coce!e.
Indications : Prolapse in a. pregnant female.

In postpartum period.
¢/1 to surgery or i patient refuses surgery,
Surgical management of prolapse 00:58:34

Casel=|¥a¥etmleis4053ars,she\'\ascompletedher¥amig

Active space

a°/ 3° degree prolapse + + rectocele.
! = 3 !
Vasinal Anterior Posterior
Pelvic Sloor repair
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ward Mayo hﬂs'cerectomg = VQSM hgskerecfomg + Pelvic
Qoor repaur.
Order ot clamping in voginal hasferectomg s
. uterosacral |i3ament.

a. Cardinal \igament
3. uterine aurterg.
4. Tuboovarian ligament, Round ligament pedicle.

Order in case of abdominal hysterectomy : 4,3,/ Reversed).

Atter vogjinal h}jsterec’comg, there are chances of :

{ J

Vault prolapse/ enterocele
Apical prolapse : (Level | defect)
®* Prevented b5 : Uterosacral ® To prevent : In all
Suspension. patients undergoing
Uterosacral suspension Hasterectom}j do me
Call Culdoplasty.

Hgsterec’comg :
* Preferred hysterectomy : vaginal
* Hysterectomy with maximum risk of ureteric injury :

wertheim’s hysterectomy > Radical hysterectomy,

* Maximum chance of injuring the ureter :
Laparoscopic hgs'rerec’comg > Abdominal \'\Bs*erectonﬁ >
Vasinod h:.js’terectomg

Case 4 : Post-menopausal female (Age : 6O - ©S years).
Some contraindication o surgery (Diabetes/ hypertension).

Not Sa¥e’c03ive anesthesia. for o long time.
|

eoeds eAlOY
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Lefort’s Colpocleisis :
Not done in young potients :
* Coital function is hampered,
* No space for menstrual blood o come out.
used for managing voult prolapse.
Case 3 : lderly post-menopausal female with comorbidities.
Anesthesia. cannot be given ok all.
!

PessouB

Prolapse in reproductive age group | 01:15:45

. Sling swrserg/ Colpocleisis :
Pre requisite : Utero cervical length should be normal.
a. Fo’chersﬂ\’s repair.

TOC $or prolapse :
* In a female of reproductive age group/ Nulliparous
female/ Female who wants a future child : Sling Surserg.

* In a female of reproductives

uterocervical length increased : Fothergil's surgery,
* In a female of reproductive age group,

Child bearing complete : Fothergil’s surgery.
Child bearing not complete : Sling surgery,

Case 4 : A female of reproductive age group with child
bearing complete/ reproductive age group with increased
utero cervical Ieng’ch
!
Fothergjil's repair.
Fothergil’s repair :

L. Cervical amputation (Therefore the surgery is done
when the uterocervical length is increased).
Complicadions : Cervical incompetence.

Cervical stenosis.

a. Plication of Cardinal |iswheﬁt

Gynaecology * v4.0 - Marrow 6.0 - 2022
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Shirodkar modification of manchester surgery/ Fothergiils
repair :
* Onlystep a of Fothergils repair is done.
(on’t perform step .
* This surgery can olso be done in females who want a.
future child,

Case S : Female of reproductive age group with Incomplete
child beour‘ms/ Congenital prolapse.
Congenitol prolapse is seen in a nulliparous female.
|
sling surgery (Utero cervical length should be normoD

Female of reproductive age group with We child
bearing but her,
uterocervical length has increased,
Child bearing is completed first.
!
Fo’chersil\’s repair

Sl'mg surgery
Principle : Supports the uterus and cervix
material of sling : Mersilene tape.

Tgpes :

. Anterior : Dynamic s\'\ns.

One end : Attached to anterior part of isthmus.
Other end : Attached to rectus sheath.
Female should have good abdominal tone.
Complications : Less.
success rate : Less.
g9+ Purandare sling,

3. Posterior : Static sling,
One end : Attached to posterior part of isthmus.
Other end : Attached to ligaments ottached to sacrum.
Complications : more
success rate : better
<y + Srirodkar slins—mosﬂﬂdone’d‘\eseda{.js
thannas posterior sling (Not done these days)

eords oAy
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most common on lett side.

Complications of Shirodkar sling : )
2%
| N
|

A

&g’ X f
Obstruction o% sigmoid colon. " ;}
Ureteric injury, oo =1 S N e et
Injury to mesenteric vessels. = /'
Genitofemoral nerve njury, ; "'{!

f 3 \'.

Shirodikar needle
(Question mark shaped)

Virkud/ Composite sling :

°* On rishk side : Shirodkar sling.
* On left side : Purandare sling.

Khanna’s posterior sling operation :
* One end: Attached to posterior par&o&i isthmus.
* Other end: Attached 1o ASIS

Khanna’s Posterior sling operation
(1972)

Cose b : Voult prolapse.
To preven’c voult prolapse durns hgs’cerectomg :
uterosacral suspension.

Gynaecology * v4.0 + Marrow 6.0 « 2022
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mamgemen& :
Abdominal surgery : Sacral colpopexg.

&est option : Surgery. iy 4 e.} 20
But dificult to perform. \ S
One end. is attached to sacrum. ‘

Other end is split into a.

One part : F\n’cerioﬂg to vagina.
Other end : Posterioﬂ5 %o vagino.
i heals with Kbrosis, attaches vagina. permanently to
sacrum,

Vas'\nal surgery:

Uterosacrol suspension
Can be done 4o prevent/ treat vowlt prolapse
prophglachcal\ﬂ.
Can be done vaginal/ abdominal.

3. Sacrospinal fxadion :

Sutures between apex of vagina. § sacrospinous
ligament.

3. Leforts colpocleisis.

eords aAlOY
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STRESS URINARY INCONTINENCE

Stress Urinary Incontinence [SUI] 00:00:25

Involuntary escape of urine when intra-abdominal pressure is
increased as in sneezing, coush'ns, or laughina.
mostcomnonkgpeoﬁfurine incontinence in women
accounting for SO to 10% of cases.
Couse :

L. Pladder neck descent (including urethral hypermobility)

: TS-80%.
a. Intrinsic sphincter defect : 30-as%.

mechanism : In normal conditions
|
1 in intra-abdominal pressure —> Compresses
the upper urethra (Continence).
!
But in bladder neck descent —> Compression
does not occur (incontinence).

N

management :
A. tarlier concept :
* Anatomic hypermobility of the urethra. :
Colposuspension.
* Intrinsic sphincter de%c‘\encg * Pubo-vaginal sling
surgery (eg. Aldridge, me Guire)
8. New concept : Colposuspension (no separate surgeries
for ditferent couses).
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8urch Colposuspension mmk (Marshall-marchetti-
Wrantz)
Proximal urehasuspendedto Proximal urethro. suspended to
cooper‘i ligament. pubic sarlxpi'vjsis.
&old standard for Sul. Not done (Complication : Osteitis
pubie),
Both are abdominal surgeries.
In both proximal urethra. is suspended.

garlier tests for Sul (Q tip § Bonney test) are outdated now.
Urodynamic studies are needed in urge incontinence (not in
stress incontinence). '

Surgeries 00:08:03

Colposuspension procedure

Colposuspension

Colposuspension (Burch operadior.
a = Burch Colposuspension,

b = mmi procedure,
¢ = Colposuspension using the white ling of pelvic Sacnin

Newer surgeries for Sul :
TVT and TOT.
Daycare surgeries.
VQS‘maI surgeries.
mid-urethra. is suspended.
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Incontinence

TVT : Tension-free transvaginal tapes (enter
retropubic space).
TOT : Tension free trans-obturator tapes (Via
obturator foramen).
TOT is better as there is no need 4o enter the Space of
Retzius (retropubic space) —> Fewer complications.

pest surgery for SUl : TOT > TVTY Burch Colposuspension.

Active space
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URINARY FISTULA
Types of urinary fistulae 00:00:18
|
{ ! R
D ureterovaginal 4 Vesicovaginal 3) urethero
fistula fstula. — me vagjinal fistulo.

Ureter

Urinary bladder Vogina.

urethro.

Ureterovaginal fistula. and Vesicovaginal fistulo. (WP :

complajn’c Fistula
I. Constant dribbling of urine from Vagina. | Ureterovaginol Sstula.

+
Normal urinadion.

a. Constant dribbling of urine $rom vagina. WF.

+

No Normal urination.

uretherw%inal fistula. :

|

{ b
Complaint Fistula

J l

No constant dribbling of uretherovaginal
urine $rom vagina. fistula.
At the time of urination— urine
$rom vagina. § urethra.

eoeds aAlOY
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Methylene blue three swab test 00:06:34

* Three cotton P‘“SS - Placed in wxsina.

|
{ L i

uppermost middle Lower
| | !
Corresponds to  Corresponds to  Corresponds to
! | |
Ureterovoginal VVF uretherovagjinal
fstula Rstula
* With the help of Foleys catheter
!

Put methylene blue dye in bladder + urethra, wait.

Observation Interpretation

* 1§ the uppermost cotton swab Wekerovaginal%shna.
wet with urine but not blue in
colour.

* ¥ middle caitac kmunlela -
middle + lower) is wet +
blue in colour.

. \#onlg Lower cotton swab is urethrovaginal R[stulo.
wet + blue in colour.

Vesicovaginal fistula 00:13:09

* ML urinary fistulo.
* ML couse:
In developed countries - Surgery (Hysterectomup.
Developing countries - Obstructed labor.
* 10L : Cystoscopy,
* Best method to collect urine in WF patient : Supr ic
cotheterisation.
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mamgemen’f of WF :

Sursico.l repair
!
Time of repair
I
{ 1] 1
due to due to Due 1o
obstructed surgery mdio&herapg

Repair after  Diagnosed ~ Diagnosed 13 months

b weeks (nfection  within 234 hrs
{ inflammadion a4 hrs d
Subsides) ! wait for
Immediate ~ © weeks
Tep&if
ureteric fstulas :
* mC Site of injury : & ems lateral to internal os —> Water

under bridse.
* a™mC Site : Pelvic brim.
* Highest risk of ureteric injury : wertheim’s hysterectomy,
* MC cause of ureteric injury : Simple hysterectomy /
Total abdominal hﬂsterec’tomg.
* mC route ot surgery in which ureteric injury is common :

Laparoscopic h}jsterec{'om5.

Management of ureteric fistula 00:22:23

* Time of repair \mediatelg as soon as diagnosed.
* Technique : Boari flap technique.

. Mensoucio..or jnenauria ¢
* Hemaduria ot the time of menstruation

!
Selen in
- 4

endometriosis . F'\sh;laconnech\g
ot bladder uterus to bladder

l

uterovesical fistula

eoeds eAlOY
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New classification of genitourinary fistulae 00:25:10

* Depending on distance of fstula. from external urinary
meaotus.

O Type W || Type Il || Type || Type |

extermal 1S em asem 325 em
ur'naqj
meotus

I# the distance of fistula. $rom external urinary meodus is

|
'l l 4 !

4S em ISem —asem  asem - 35em >3.5em
! l l l

Type v Type Wl Type I\ Type |

fistulo. fistulo fistula fistulo.

o 2 £ 1S ems in diameter.
b = 1S 10 32 ems in diameter.
¢ —> 7 or = 3 ems in diameter.

Active space

Gynaecology * v4.0 - Marrow 6.0 * 2022



TR ——

NORMAL SEXUAL DEVELOPMENT

genetic sex:

¥ Y chromosome is present : Foetus is male sex.
I¥ Y chromosome is absent : Female sex.

Poipes Tpripa

Tumer syndrome (45x0) : Female babies.
Hiinefelter syndrome (4¢x) : mole babies.

gonadal sex :
\¥\/chmmosomeispresen’t=somds—{'estes.
\$Vchmmsomeisabsen&=3omds—ova:3.

For proper development of ovaries, both the X chromosomes
should be present alﬂ'\ou.ah both the X chromosomes are not
needed for presence of ovary,

In Turner’s syndrome (4Sx0) :

Y chromosome — Absent, §onads — Ovaries.

only one X chromosome present, ovaries undergo accelerated
odresio.

At birth these ovaries are replaced by fbrous streak called
as streak Sonads.

Pnenotgpic&ew
Depends on external Seni’calia am\secondag sexual

charocters.

In normal sexual development, enetic, onadal and Phenotypic
sex are in accordance 1o each other.

Y Chromosome 00:07:32

eords OAOY

SRY gene /sex reloted regjion /sex determining factor.
Present in distal end of the short arm of Y chromosome
adJacer*&o pseudo allele resion
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Sexo?&\ebabsisdetermhedbgﬂ'\eszvsetn
micronudrient required for functioning of SRY region & Zinc.

Regulators of SRY gene *
* most important : SF -i/Steroidogenic Factor L.
* wWT- Wims Tumour) gene.
* GATR-4 gene

In Males :
swgmmvmmwmw-oga\eumw
%o testis formadion.

For testis formation

most'mpor'cantgene:swsene.

and most important gene : Sox-9 gene

In Females :
SRY gene is absent, this absence activates
® anT4sene.
. QSPO-Isene.
® Dﬂx—lsene.
* B Catenin gene.

Development of gonads 00:12:45

Genital ridge is formed by S weeks of intra-uterine ife (U i¥e).
Genital ridgeisderived?romin’cermedio&enwderm

Till & weeks of intrauterine life, the gonads are bipotential ie,,
undit$erentioted.

SRY gene determines the development of the Genital ridge
into either ovaries or tests.

i
§
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[ Development of @onads ¢ |

T testsr | [ ovores: |

Formed by & o 7 weeks of | - Farmed by 7to 8 weeks of
Intra. Uterine live. Intra. Uterine life.
Hormonal\5 active in Intra. Hormonal\g inactive in intra.
uterine life. uterine life.
minor but mpoﬂan’c gene. For proper developmen’(
SOX-9 gene. of ovaries, both the x
chromosomes should be
present.
In Males :
Testis
Sertoli cells : L.egdig cells :
Secretes (eegins ot 1 Secretes testosterone
weeks) mullerian inhibiting (Begins ot 8 weeks)
substance/ anti mullerian Initial stimulus for Leyding
hormone Acts |ocod\5, cells to release testosterone
inh‘\bi-ﬁng the ips‘\lod’eml iS HCG.
mullerian duct Loter on, it is LH.

Sertoli cells :

* 1" cells to develop.

¥ Onlgcel\tape'\nmalesbexpresssz\lsene.

* They also express SOX-9 gene.

* SOX -9 gene which regulotes secretion of Anti Mullerian
hormones (AmMH.

* SOX -9 gene is marker for developing sertoli cells.

* Prostaglandins that helps in difterentiation of sertoli cells

- PaD-a
1 * Sertoli cells forms a barrier between growing germ cells
% and blood,

Cells that lie outside the blood testis barrier : Leydiq cells.

l”wm%mﬂsmrgt@eﬁwpr&meo?
Testicular cords.
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gven it germ cells are absent, still testicular cords will develop.
Thus testis ditferentiation is directed by somatic cells.

Descent of Testis :
Initially testis are abdominal organ. Later, the3 descend into
serotum.
With the help of : glongoded diverticulum of peritoneal covity
called : Processes Vaginalis / Gubernaculum.
itis reSulo.’(ed ba :
* Anti-mullerian hormone : Majorly for abdominal descent.
* Testosterone : Majorly for serotal descent.
* Insulin like factor 2.

In Females : Ovaries.

No Sertoli cells. Hence, no AMH in 1U life.

No Leydig cells. Hence, no testosterone in U life.

But after puberty, AMH is formed from the small granulosa.
cells of growing follicles, estrogen $rom ovaries and androgen
from theca cells.

Ovariesoye =

I* sign of ovarian ditSerentiation is absence of Sertoli cels/
testicular cords b5 b t0 7T weeks.

Ovarian primordial follicles are identifiable after 135 weeks.

Barr bodies 00:23:50

Number of barr bodies = Number of X chromosomes — I.
Sample’cahen—e»ucocalmmosa.

Condition Number of barr bodies
males 46Xy o
Females |
Turners syndrome o
Kiinefetter’s syndrome [
Sex determinadion :

external genitalia. (most common)
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nmbiguows genitalia. : By looking at genitalia, cannot
differentiote as male or female.

Number of Barr bodies.
Best method : hargokgpins.
2440 X ELADOET OF obsence of Y chromosomes.

Germ cell difSerentiotion :

In males :

SRY gene is present, germ cells become spermadtogonio.
Spermod:oson'\a '\mmediod:elg stops mitosis.

resume proliteration $rom puberty,

In femoales :

SRY gene is absent, germ cells become oogonia. and continue
mitosis.

They reach a peok ot 30" week of gestation : S to 7 million.
The5 get converted to primary oocytes.

Some pr'\mo.r5 oocg’ces enter meiosis and become prmordial
follicles.

The meiosis Se’cs arrested.

Rest of primary oocytes degenerate o undergo apoptosis.

At birth ovaries will have | Yo & million oocgte&

Formation of internal genital organs 00:29:08

Internal genital organs are formed by ducts.

Initially in both males and femoales, ill 8 weeks of U Iife & pairs
of ducts are present :

A pair of Mullerian duct (MD)/paramesonephric duct.

A pair of Wolttian duct (WD)/mesonephric duct.

eoeds Ay

woltSian duct appears earlier than the mullerian duct.
WD appears from the intermediate mesoderm.

Gynaecology * v4.0 « Marrow 6.0 » 2022



-‘ —

MD appears ofter WD as a cleft in the coelomic epithelium.

At 9 veeks one pour of them will disappear.
At 10 weeks intermal Ben'rtalia are formed from these ducts.

Formation of internal genital organs in males  00:31:13

Presence omosome, thus SR ne is prese SO
of y chr th Y ge present ol
3onads will be testes.

Testis
Sertoli cells : Legding cells :
Secretes (ees'\ns ok 1 Seretes testosterone (eegms
weeks) mullerion inhibiting ot 8 weeks)
substance/ anti mullerion
hormone
ipsilateral regression of Promote with help
M\erunductbgsweehs &rowth ot ofsa
before emergence ot wDd <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>