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CONGENITAL MALFORMATIONS
OF THE UTERUS

Relevant anatomy  00:00:43

* In females : genital tract is formed b5 the
paramesonephric duets (Mullerian duets).

* in males : From wWolfSion duct (mesonephric ducd.

* mullerion ducts(MD) are an invagjination o¥ coelomic
epithelium (ot b weeks) and grow downwards alongside
mesonephric ducts enclosed in peritoneal $olds that loter
give rise to brood ligament of the uterus.

In early intrauterine Iife, Remnants of the mesonephric

both mullerian duct and duct Qollan ouedz

woltSion duct are presentin|  * Epoophoron o8 broad.

both the sexes, enclosed in * Poxo. cophoron i ont

broad ligament. * gariner’s duct 9

In females : mullerion duct grows d/% laek of Anti-mulierian
hormone (BmMH) in intrauterine iife.
In moles, AmH is formed by the sertoli cells of the testis.

During Paramesonephric duet elongation, certain Homebox
genes (HOX genes) in group 9-13 play an important role in
development,

® HOX 9 : Fallopion 4ube.

*  HOXIO, 1l : Uterus.,

At 10 weeks ¢ The 4wo dista) parts of MD approach in the
midline ond fuse 1o form uterovaginal canal/ septa,

At 13 weeks mesonephric duet regresses.



JUIGRY,

Stages o¥ development

goth mb approach | Septo. dissoives ond,

each other ond Septo is formed o Sinoje utering

fuse (Fusion begins — | (terovaginol 7 cosfity & Rormed, by

$rom below cano 30 weeks (rom
|upwards direction) ———— | below upiards),
D gives rise o : J,

* One side Yollopian tube. ——

* /2 of uterus. Fundus becomes

* /2 of cervix. dome shaped

* 1/ of upper part of vagina.

Vogjinal development :
* upper port (/3™ or I/39 : mullerian duct.
* Lower part (/2 or /39 : Sinovaginal bulb part of

urosen‘rtol sinus.

Transverse Vo.sina!

septo. is formed by

Sugion Which dissolves mulierian duct

by 80 weeks forming a. "‘”‘s"f’*':es:f“"“ septum
s’nsle Vag'\ml canol

Complicadions in a. female with mulierian malformodions :

I Recurrent pregnancy L infertiity,
loss (RPL). a. endometriosis.
3. Abortion, 3. Dysmenorrhea : generalised
2, Preterm labor, (WA dysmenorrchea :
4, molpresentations, unicornuate uterus)
S. ectopic pregnancy ¢ 4. Outflow tract obstruction
unicermuoie pregnancy, Hematometra.




NOTE * In young puberial females with C/0 endometr iosis :
ﬂkm\gs rule ol Mullerian molYormoations,

mM/C conplaints in female with mullerion moalformations :
Obstetrics complications ®PL) » inflertity,

 Investigations * Incidental finding on LS&E RAL) /Hae
(infertility.

HSE i not 10C ¢ |t cannot ditSerentiate between bicornuote
7 septate uterus as the outer contour § fundus of uterus
cannot be visualised on HSG,

H}js\'erosalphxrgosraphg (e
* A woder soluble iodinated radicopague dye is passed
inside the uterus with the help ot Leech-uwilkinson
connulo. Gunnel shaped with transeverse serradions).

* Followed up with serial X-roys.

10C of mulierian malformadions : 2D USE,
§old standard : mR\.

Last resort : Laproscopy + Hgs’ceroscmpa.
mC indication $or doing surgery in mullerian malformations :

RPL.

Class I : Mullerian Agenesis 00:16:57

Descnptm : poth mullerion ducts are absent
* No Fallopion tube * No upper vagina. (e;enerodlg
(distal port presen’c) complete vaginal agenes‘s)

* No uterus. * Ovaries are normal (develop
- * Nocervix from genital ridge)
fAssocioked problems :
* Renal anomalies (30-50%) : Renal agenesis, Horse-shaped
deneg

* Skeletal anomalies (G-1S%).

NOTE : Hence in all cases of MRKH syndrome, intravenous
pyelogrophy (vP) and skeletal X-roys must be done.



MY syndron SAVE fndrogen Insensitivity sundrorne (1l

Ohatelvical comlications : * Py ‘ammrg brrencrrien.
» In?er’ﬂi‘rtfj

MR ¢ mager—lzo\ﬂi'mnshg Huster Howger 53Mrm.
MURCS : mullerian agenesis, Renal anomalies, Cervicol
somites,

Class II : Unicornuate Uterus 00:20:52

b W

DescripﬁomOnBonesideM\eﬁmduc’cdevelops’to%nn
* Follopion tube : |
* Uterus, cenvix, upper vogina.* 1/a
Other side either complete agenesis of rudimentary hom
(communicaking of non-communicotingy.

fAssocioded problems
Overall increased chances ot Non—communicating horn
* endometriosis. with active endometrium
* Infertiiity, present :
g WPSWG] renol anomalies . Cﬂdm u/L
@™ m/C mullerion dasmenorﬁheo“

malformadion associoted * UL hemokometra.
with renal anomalies).

Obstetric complicadions :
* Increased spontaneous obortion
* increased preterm deliveries.
* 1§ pregnancy occurs in rudimentary horm : UWrerine
rupture (prier 0 30 weeks),
* getopic pregnaney in the rudimentory hom.

NOTE : mulierian malformodion asscocioted with increased
rigk of ectopic pregnancy * unicornuate uterus.



Unie.oLmo&e uterus

HSE in normal uterus HS§ in unicornuate uterus
* & FT &hin ond tortuous) | * Single FT (unicormuote
* Single uterus. uterus).
® Single cervix.
¢ Sinsle Vagina.
* Biateral spillage of the | * WL spillage of dye.
dye (can be used to * Banona. shaped uterus.
check patency of tubes).

Communicating rudimentary hom should be obiiterated o
prevent ectopic pregnancy and uterine rupture in the hormn.

Class III : Uterine Diadelphys 00:27:02

W

Desceription : Failed fusion of the paired mullerian ducts,
~ * Follopian tubes, Uterus, cervix, upper part of vagina. : &
in rumber,
* & Leech wikinson canula. needed to visualise the uterus.
* &ood reproductive outeome when compared to other
mudlerion enomalies,
Obstetric complications : RPL, fetal growth restriction.




Unicomuate

Class IV : Uterus Bicornuate 00:28:58
Deseription : Incomplete fusion of mullerian duct.
* Follopion tube, uterus : a
* Cervix:iora
* Always single vagjina. (because ¥usion occurs from below
upwards)
Bicomis unicollis ¢ & ukerus | cervix.
Bicomis Bicollis @ & uterus 4 cenix
Distinguishing feoture :
Normal fundus : Septate uterus
Depression on the fundus (ivided) : Bicomuate uterus.
The two cannot be distinguished on HS& (Mence not 100).

Class V : Septate Uterus 00:32:56

* Septode uterus results when both MD fuse, septa i
formed but septa. Fails to resolve partially or completely.

* Outwardly, the uterus appears normal, but o septa is
present inside the uterus



gicomuate uterus vs septate uterus !
Should be dis%inswshed b}j looking ot fundus of the uterus

(on use.
On HSG
. | eicomuote uterus |  Septate uterus
Bxtermal contour  |Divided  [Normal
Intercormuol angle | 7 105° 41°
' Distance between |24 em <4 em
& homs B

Algorithm to diagnose mullerian moalformadtions :
| Number of Fallopian fubes

|
{ J
One Faliopian tube T Faligpian hubes
| J
— Look for the number of
unicomuade uterus HEG cannulo,
I
[ 1
One Two
T |
g 3 i
T e B@ﬁsu&m l
Distonce < 4 em Distance ¥ 4 em

l

Septote u{erMSJ [_emnwe uterus |




picomuode uterus Sep’codre uterus

| | Bicormuate uterus Septote uterus
Obstetric * RAL (repeated m/C uterne onomoly
complications pregnancy bss) leading to:
* PTL (preterm iabor) * 1 frimnister abortion
2 %n?ertﬂitg
posstblg congenrtai
malformations. |
Surgery (n | Stroussmon metroplasty, | Hysteroscopic resection of
case of RPL) Pregnancy planned the septum.
after repain; deliver by
C~section.
Class VI : Arcuate Uterus 00:42:06

Associoted problem : entire uterus i formed except there is
Slight indenttation of fundus/fLok topped uterus

indentation of fundus  Flak topped fundus

Overall best reproductive outcome in oll mullerion
malformations,

Class VII - Diethylstilbesterol (DES) induced
reproductive tract abnormalities 00:42:45

DES is a. synthetic non-steroidal estrogen which was
preseribed to millions of pregnont females earliex.



Led to abnormal development of the reproductive troets of
doughters of the pregnont Yemales :

* T-shaped uterus.

* Cleay cell adenocarcinoma of the vagino and eervix (due

Yo suppression of LWNT-4 gene; HOX gene).

* Voginal adenosis.

* Cervical collay.

* Genftourinary molformadions.

* Fallopion tube abnormualities like absent imbriae.

These Females in adulthood|  [males exposed to DES* |
showed : * Increased incidence of #
* Earlier mencpause. eryptoorchidism.
* Increased rigk of ereast * Testiculor hypoplasio.

. microphallus.

¢ Renol anomalies. |

Note :
DES exposure does not lead +o renal abnormalities in females.

Mx of Mullerian Anomalies 00:45:30
Surgical
(indicodion : RPL)
|
f |
' gicornuote uterus : Didelphgic wkerus ¢

Stroussman me&roplasatg. unification sur gery.

Septo.*e uterus :

Hgsteroscopic resection of
septo. (eartier John



MENSTRUAL CYCLE

Oogenesis i 00:01:24

()1 oocyte

At puberty | meiosis | (gets arrested in
 Dipbtene stage of prophose)

Qa"w*e*O I polar body

stmch;reo?ovwg:
6e¥orepubeﬂ3=

o g Oo l"ooca&e

o
°, o &—> Theca cells
o aQ 3y gronulosa cells

o O
o
OO

Primordial Tollicle

Number ot Pollicles ¢
¢ Mmosimum : S month of intrauterine fie (o-7 millior.
* At birth : 1-a million Sollicles.
* At puberty : 4-5 lokh follicles.

Note :
Initial recruitment of follicles ie hormone independent,

Role of FSH 00:08:55

At puberty, Hypothalamic Piuitary Ovarian Axis (WPOR)

10



H}jpo’mahmus

Pulsatile manner l aomdo%mpin Qe!easm Hormone
Anterior pituttary (@nevd

FSH (Fo!\ic!é stimuloding Hormone) relesse.

Functions of F&H ¢
* Prevents the follicles from undergping adresio.
* Stimulates Pollicles.

Role of FoM :

FSH octs on ronuioso. cells

[

\

estrogen Inhibin & :
~* feedback on FSH
[ ! 1
- Seedback| |+ feedback Proliferates uterine
on FSH onLH endometrium
l ] <"+ Never give esbrosen alone
[Trsn ] Tl:H o female with intact wterus.

V

All follicles die except |
dominont $ollicle (e the
follicle with moximum FSH

receptors on granuloso. celd

Con coause :
endometrial concer.
endometrial h}jperplasia. |

Note :

FSH receptors are present on granulosa, cells.
Gronujoso. eell fumour of ovary + Feminizing tunor.
Tumor marker Sor granuloso. cell tumor of ovory : inhibin &.

11



Role_ of_ _LH_

00:18:36

estrogen has +¥ feedbock on LH.

|

NF

TH
u-tISurSe : : ncts—-on theco céﬂs.
i(&xddem? in LY L
* Initiated bg eskrosen. Produce
i ﬁsh'osen : 300 pg x 48 androsens.
In &ronuloso. cells,
mewsis | resumes. Qd\Pose Yissne :
(Hormone Androgens—>
dependent) estrogen
* Owulation (63 oromotose
(|°ooc5’ce — 3° oocg'ce). enzgme). ]
* fFollicle — Corpus
luteum.
Two cell two gonadotropin theory 00:24:38
Cholesterol
LH + CAMP
2 CYP-11 (Rren
LH <>_"
Aromotase
*Androstenedione | >€
* Testosterone | Aromatase, £ (mainly)
Theco. cell aranulosa ceK -
Aromoiose enzyme obsent, Aromatase present,
CYP 11 present, CY/P 17 obsent,
nd\pose dissue

Androstenedione — aromotose SE,



Role of LH on granulosa cell 00:30:21

YRR
Acts on gronulosa. ceil,

Ludeinizoion of cells.
Small amount of progesterone release even before ovulation
(ot the time of LH surge).

This low concentrodion of pmge‘s'kerone hos +* effect on L,
FSH.

* In females, LH receptors are present on theca. cell,
gronulosa. cell.

* Progesterone appears earliest in menstrual cycle of L
surge (33 to b hrs before ovulodior.

* There is LH and F&H surge before ovulation.

Follicular/Proliferative phase of menstrual cycle  00:35:40
Dag 14
! ' : 'l 1 AR
> pominant Follicle . DY
tin size o
w O O O |
J Pre-antval, Aintral, -
Gronulosa &vofSian follicle  pwulation
ce“ Oo g °O .
@)
Release " 0 °
estrogen
l‘"”—" | 3
~* Seedbock Profiferote +* feedback on LH
on FSH endometyium i
L surge.

* Ovarian cycle is initiated by FSH.

* Size of Sollicle, just before ovulation ¢ 18 o 20 MM

* For LH surge to occur, gstrogen levels : 800 pg x 48 hours ;
1



33 — 3 hours/ .
LHSwoe 45 hours :

- 13 hour
§ B 0~-1a s adion.

* Time intervol b/w estrogen peak to LH peal : -34
hours
* Time intervol b/w estrogen peak to ovuladion : 34-36
hours,
> Lisurge:
* Intiated by estrogen.
* maintained by both estrogen  progesterone.
* Ovulation is due to Lit suroe only,
*  meisis | is resumed due 1o Lt surge (33-36 hours
before ovulodion.

Ovulation 00:48:42
I° oocyte
C%; 7 celis surrounding I° oocyte)
g
5 fAntrol co.w&g

oo

frvirol Sollicle
Mom;ai\g :

¢ fntrol covity fluid : £strogen + growth Sackor + LM,
* L+ oppeoss in the antrol cavity Suid only towards mict

cgcle,

14



Anovulodion
I¥ LH appears in antral covity Suid early in the eycle :
* Leoads 1o atresio of follicle.
* Decreases the mitotic activity of granulosa. celis which
leads to Anovulation,
Secretory phase of menstrual cycle 00:53:02

1° cocyte —> &° oocyte.
Follicle —> Corpus luteun.
LH : Maintains corpus luteum in o.non pregnm'c?eimie.
Corpus luteum :

* Corpus luteum starts growing under the eftect of LH,

* Doy 33 of cycle/B days after owulation :

Attains movdmum size and agctivity,
Doy 33

Da514'— }
o O O

Corpus luteurmn

Doy a8

Hormones produced by corpus luteum 00:56:36

Hormones released by corpus kiteum

| o
[ l \
Progesterone eshogen whibin A
(roinly | oy

[ ] L Fon

~e $ecre’cor5 agction

feedback on Supports uterine
LH endometrium.

Low concentrotion | §id, T FsH |

Progesterone 25 el

High cancentration | | L+, | Fon. |
: | |

15



Corpus luteum degeneration 01:01:42

Y

J
Corpus luteum degenero.{es

{progesterone } estrogen }innibin - A

I

. 4
Support to endometrium | | Vasoconstriction | | TFsH (as negative

is lost \ngme : d feedback is gone)
| metolioproteinase Release PEF a0, -
ERnRER K Stk d ficts on granulosa. cell
Iﬂaxsk;mhon. 1\ mgome{ﬁal
u&eﬂ; l o con’cmjﬁons Release estrogen
| _ ] Pain during
i G ll J Ko rmenstruation Proliferates deep
l . (Dgsmenorrhoeab layer of
endometrium
Sheds at the time ot
menstruation
Note

Deep la.ger is responsible for regenemﬁon of entire
endometrium in next cgcle.

Dou:jaa
14 } =DD~538
O O @O OO mesvuaton
> —

{ Corpus uteum

Doy

fcoq)us futeum bt

T

ﬁoses&erone f:s!:rogen inhibin A

C)

Secrz‘torg EAEY)

3™ halt of menstrual eyele | Luteal/secretory phase
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