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Detailed knowledge requirements:
To understand the epidemiology, aetiology, biological behaviour, 
pathophysiology, clinical characteristics, prognostic features and management 
of:

• Paediatric gynaecology;
• Congenital abnormalities of the genital tract (ambiguous genitalia, 

imperforate hymen, vaginal septae, uterine anomalies, Mullerian 
duct development, gonadal dysgenesis);

• Puberty (physiology and chronology, precocious puberty, delayed 
puberty, excessive menstrual loss).
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Embryology

In terna l and externa l geni ta l ia : begin in the same embryolog ica l po in t

Week 9 of gestat ion: d ivergence (male vs female)

In ternal female geni ta l ia : development c lose ly l inked to that of the
ur inary t ract



Embryology

Female-b ias ing factors : two X chromosomes, ovar ian hormones

Male-b ias ing factors : s ing le X chromosome; Y chromosome;
test icu lar hormones



Embryology – male 

Y chromosome:
- SRY (sex-determin ing region on Y chromosome) :

o Transcr ip t ion factor der ived f rom the shor t arm of the Y
chromosome (Yp11)

o SRY in i t ia tes a cascade of downst ream genes that determine
the male development

o Resul ts in the development of tes tes – upregulat ion of
s tero idogenes is factor 1 (SF1) à SOX9 gene act ivat ion à
di f ferent ia t ion of Ser to l i and Leydig ce l ls

o Ser to l i ce l ls produce ant i -Mul ler ian hormone à regress ion of
the Mul ler ian ducts

o Inh ib i ts ovar ian di f ferent ia t ion



Embryology – female 

X chromosomes:
- Absent SRY
- Speci f ic genes on X chromosome – in i t ia te ovar ian development
and block test icu lar d i f ferent ia t ion
- Main genes: DAX1 and WNT4



Female reproductive tract embryology
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Female reproductive tract embryology



Female reproductive tract embryology – summary 

Mesoderm à Mullerian (paramesonephric) ducts à uterus, cervix, upper 1/3 of vagina

Mesoderm à Wolffian (mesonephric) ducts à regress

Mesoderm à urogenital sinus à inferior 2/3 of vagina and hymen
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PAG setting

Chi ld: young person who lacks the unders tand ing or matu r i t y to make
impor tan t dec i s ions fo r themse lves

Consul ta t ion anxie t ies :
- Norma l puber ty - range o f pheno types wh ich may be mis taken as d isease
- Paren t / ca reg ive r may assume specu lum wi l l be par t o f the consu l ta t i on
- L im i ted exper ience o f gynaeco log i s t w i th ch i l d ren / young peop le

Possib le consequences: l i f e long t rauma and hea l th consequences



PAG setting

Acute rev iews: paed ia t r i c emergency depar tment

Outpat ient set t ing:
- Consu l tan t PAG
- Spec ia l i s t / appropr ia te l y t ra ined nurs ing s ta f f
- Toys / sea t ing area
- Consu l ta t i on room – pr i vacy and comfor t ; avo id s t i r rups / specu lum d isp lay
- Te lephone / v ideo ca l l s – ensure ch i l d o r young person presen t



History

I den t i f y who has a t tended w i th the ch i l d / young person and re la t i onsh ip

Pre fe r red name and pronouns

Avo id assumpt ions – use gender neu t ra l l anguage , p i ck up on queues

D i rec t , open , non- judgementa l ques t i ons ra ther than assuming

Ado lescen ts : s ignpos t a t the beg inn ing tha t you w i l l ask the paren t o r
careg ive r to s tep ou ts ide a t one po in t ( to exerc i se au tonomy and a l l ow pr i vacy )



History

Adapt i ve consu l ta t i on mode l – modu la ted to YP ’s age and deve lopment

Remain f l ex ib le to who re lays the h is to ry (o lde r ch i l d ren w i l l con t r i bu te more)
Ask younger ch i l d ren d i rec t ques t i ons w i th paren ts ’ he lp
Be mind fu l o f shyness



Presenting complaint

Ask genera l ques t i ons to es tab l i sh rappor t / wha t i s the reason fo r the re fe r ra l

Take t ime to exp lo re i ssues and how they a f fec t ch i l d / young person / fami l y

Es tab l i sh t ime l ine o f even ts

C la r i f y te rm ino logy – common ly used te rms fo r “p r i va te par ts ”
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Normal and Precocious Puberty

Norma l puber ty s ta r t s be tween 8-13 years

Dec l i ne in age o f puber ty onse t s ince the beg inn ing o f the 20 t h cen tu ry
(espec ia l l y i n a f f l uen t coun t r i es )

Inves t iga te any g i r l s <8 years o f age w i th s igns o f puber ty



Normal Puberty – physical changes

Fi rs t outward s ign: breas t deve lopment ( the la rche)

Overwe igh t / obes i t y – d i f f i cu l t to d i s t i ngu ish be tween ad ipose t i ssue and
breas t t i ssue à u l t rasound o f u te rus / ovar ies OR ”bone age” in x ray

Pub ic /ax i l l a ry ha i r g rowth f i r s t s ign in 15% of g i r l s (espec ia l l y B lack e thn ic i t y )

Menarche ( f i rs t menstrua l b leed) : 2-2 .5 years a f te r f i r s t s igns o f puber ty
- F i rs t few per iods can be heavy / i r regu la r up to 18 months (anovu la to ry )



Normal Puberty – Tanner stages

Menarche usual ly occurs
around Tanner stage 4
(~12 years old)



Normal Puberty – Uterine development

Prepuber ta l u terus: cy l i nd r i ca l i n shape , vo lume 0.8 -1 .6 ml ; endomet r i um not
v i sua l i sed on u l t rasound

Puber ty :
- U te rus descends in to the pe lv i s and inc reases in s i ze ; puber ta l u te rus ≥4

cm in leng th
- Endomet r i um: inc reases in th i ckness ; menarche imminen t once ET 6-8 mm
- Oes t rogen : s t imu la tes growth o f the fundus more than the cerv i x



Normal Puberty – Ovarian development

Prepuber ta l ovar ies : i nc rease ( f rom <1 ml to 1 .2 -2 .3 ml ) th roughou t ch i l dhood
bu t few fo l l i c l es on US ( re la t i ve l y cons tan t )

Puber ty :
- ovar ies descend deeper in to the pe lv i s
- FSH s t imu la tes fo l l i c l e g rowth and E2 sec re t i on
- Ovar ies inc rease in vo lume à premenarche ovary 2-4 ml in vo lume

Post -puber ty :
- Ovar ian vo lume 4-9 .5 ml on average



Precocious puberty – presentation 

Precoc ious puber ty : ev idence o f pube r t y <8 yea r s
Ear ly puber ty : 8 -9 yea r s
Signs :
- P rema tu re pub i c ha i r g row th
- I so l a t ed vag ina l b l eed ing
- P rema tu re b reas t deve lopmen t
- Ev idence o f and rogen exposu re (p rema tu re ad rena r che , mos t common in B lack

g i r l s , obes i t y )
o Ta l l , modes t l y advanced ske le t a l ma tu r i t y ( bu t no t ex t r eme )
o Adu l t body odou r
o Greasy ha i r and sk in
o Pub i c and ax i l l a r y ha i r g row th
o Un l ike ly c l i t o romega ly



Precocious puberty – investigations 



Precocious puberty – treatment 

Di rec ted a t the under ly ing pa tho logy
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Isolated vaginal bleeding

May occu r mo re than once in p repube r t a l yea r s
L i ke l y ben ign in t he absence o f o the r symp toms
I nves t iga t ions :
- Ho rmone p ro f i l e ( no rma l : l ow FSH and LH)
- TA u l t r asound (no rma l : p r epube r t a l u t e rus )

Di f f e ren t i a l s :
- Trauma , sexua l assau l t , f o r e i gn body
- U re th ra l p ro l apse
- I n f ec t i on (g roup A s t r ep )
- Vag ina l r habdomyosa r coma , j uven i l e g ranu losa tumou r
- Exogenous oes t r ogen exposu re
- P ro found hypo thy ro i d i sm



Vulvovaginitis

- Mos t common p resen ta t i on i n ages 2 -7 yea r s
o Poo r hyg iene
o S i t t i ng on the g round , sand p i t s

- Vu l va l ana tomy in p repube r t a l g i r l p r ed i sposes to nonspec i f i c i n f ec t i on / i r r i t a t i on
o Lack o f pub i c ha i r and vag ina l oes t r ogen (à more a l ka l i ne pH)
o Open in t r o i t u s because :

- Lab ia m ino ra a re unde rdeve loped
- Lab ia ma jo ra have m in ima l ad ipose t i s sue – f l a t t ened appea rance

o Open in t r o i t u s more suscep t i b l e t o i n f ec t i on (espec ia l l y due to p rox im i t y t o
t he anus )



Vulvovaginitis

- Symptoms:
- D i scha rge (g reen , ye l l ow, f ou l sme l l i ng )
- I t ch i ng
- Pa in
- Dysu r i a

- Examina t ion :
- E r y t hema a round vu l va and anus
- Exco r i a t ed
- D ry sk i n
- D i scha rge
- Assoc ia ted lab ia l adhes ions



Vulvovaginitis

- I nves t iga t ions :
- Low vag ina l swab

- Pa thogens :
- Th rush un l i ke l y as vag ina l pH too

a l ka l i ne
- G roup A s t r ep , Haem in f l uenza ,

s t aph au reus , s t r ep pneumon iae
- Ch lamyd ia / Gono r r hoea /

Tr i chomonas ind i ca te sexua l abuse



Vulvovaginitis

- Management
- Hyg iene (w ip i ng f r on t t o back )
- Emo l l i en t s ( de rmo l c r eam / hyd romo l o i n tmen t )
- Avo idance o f soaps / showe r ge l / bubb le ba ths
- Co t t on unde rwea r
- Non -b io l aund r y de te rgen t
- Avo id cons t i pa t i on
- No an t i f unga l c r eams un less found on cu l t u r e
- N igh t t ime symp toms – th i nk th readwo rm

(Mebendazo le )
- Reassu rance



Labial adhesions

- 2% o f p repube r t a l g i r l s
- 3 mon ths to 8 yea r s ( t yp i ca l l y p resen t age 2 yea r s )
- Uncommon be fo re age 1 yea r – NOT PRESENT AT BIRTH

- Mos t l y asymp toma t i c
- Poss ib l e assoc ia t ed vu l vovag in i t i s / s k i n i r r i t an t s
- Ur ina ry symptoms: pos t - vo i d d r i bb l i ng , UT I , vu l va l i r r i t a t i on

- Managemen t :
- 80% reso l ve w i t hou t t r ea tmen t
- Mos t r eso l ve by pube r t y w i t h endogenous oes t r ad io l exposu re



Labial adhesions - examination

- Fus ion o f l ab i a l s k i n f r om pos te r i o r vag ina l i n t r o i t u s
t owa rd u re th ra

- Comp le te o r pa r t i a l
- May on l y be p inho le open ing
- Th in membranous l i ne ( t r ans l ucen t ) i n t he m id l i ne



Labial adhesions - management

- Reassu rance
- Emo l l i en t s
- Top i ca l oes t r ogen on l y i f s ymp toma t i c ( e . g . u r i na r y

sx ) :
- Es t r i o l 0 . 01% or Oves t i n 1 mg
- Sma l l amoun t tw i ce da i l y up to 6 weeks
- Recu r r ence common (34%)
- Sys tem ic e f f ec t s o f oes t r ogen : b reas t budd ing ,

vu l va l p i gmen ta t i on , vag ina l b l eed ing

- Su rge r y : seve re cases may requ i r e su rg i ca l
sepa ra t i on o f adhes ions unde r GA, bu r r ecu r r ence
i s common



Lichen sclerosus

- Lymphocy te -med ia ted de rma tos i s
- Au to - immune pa thogenes i s
- P re -pube r t a l and pos t -menopausa l bu t can occu r a t

any age
- Can run in f am i l i e s
- 0 .1% o f p repube r t a l g i r l s ( 15% have a fam i l y

h i s t o r y )



Lichen sclerosus - symptoms

- I t ch i ng
- Pa in
- Dysu r i a
- B leed ing f r om e ros ions o r f i s su res
- Pa in on de feca t i on / cons t i pa t i on



Lichen sclerosus - examination

- Hypop igmen ted sk in
- F igu re o f 8 – vu l va l and pe r i ana l
- Ecchymoses / f i s su res / e ros i ons
- Sca r r i ng / f us i on / i n t r o i t a l na r r ow ing ( l ess common)
- Can be con fused w i t h sexua l abuse

- Low ma l i gnancy r i s k
- Mos t r eso l ve a t pube r t y ( 75%)



Lichen sclerosus - management

- 0 . 05% c lobe taso l p rop iona te o in tmen t (De rmova te )
- One a n igh t f o r 4 weeks
- A l t e r na te n igh t s f o r 4 weeks
- Tw ice week l y f o r 4 weeks

- O in tmen t s p re fe r r ed as less p rese r va t i ve
- Emo l l i en t s ( de rmo l c r eam / hyd romo l o i n tmen t )
- An t i h i s t am ine a t n i gh t

- I f r ecu r r i ng f r equen t l y à cons ide r ca l c i neu r i n
i nh i b i t o r s ( t ac ro l imus 0 .1%) i f s t e r o i d res i s t an t
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Adolescent menstrual dysfunction

- I r r egu l a r, heavy o r pa i n f u l pe r i ods

- Mos t common cause i s imma t u r i t y o f t he HPO ax i s l ead i ng t o anovu l a to ry cyc l es

- 50% o f c y c l e s a r e anovu l a t o r y i n t he f i r s t 2 yea r s a f t e r mena r che

Mu l t i p l e f o l l i c l e sà no oes t r ad i o l s u r ge à no LH su rge à no ovu l a t i on à no

p r oges t e r one à unopposed oes t r ad i o l à t h i c ke r endome t r i um à heav i e r pe r i ods



Heavy menstrual bleeding – History 

- Mena r che

- Cyc l e l eng t h , du r a t i on and amoun t o f b l eed i ng

- Symp t oms o f anaem ia

- Symp t oms o f easy b r u i s i ng , nose b l eeds

- Pe r i od camps / pe l v i c pa i n

- Symp t oms o f hypo t hy r o i d i sm / hype r p r o l a c t i naem ia

- H i s t o r y o f a cu t e we i gh t l o s s / ga i n

- Acne , h i r s u t i sm , s ca l p ha i r l o s s

- Med i ca l / s u r g i c a l h i s t o r y

- Fam i l y h i s t o r y o f b l eed i ng d i s o r de r s

- Sexua l h i s t o r y

- Soc i a l h i s t o r y

- Med i ca t i on i n c l ud i ng ho rmona l con t r a cep t i on



Heavy menstrual bleeding – Examination 

- BM I

- S i gns o f hype r and r ogen i sm

- Pe l v i c exam ina t i on i n sexua l l y ac t i v e pa t i en t s on l y i f i n d i c a t ed



Heavy menstrual bleeding – Investigations 

- FBC

- Se rum fe r r i t i n ( 50% w i l l have i r on de f i c i enc y )

- Coagu l a t i on p r o f i l e

- Von W i l l eb r and f ac t o r s c r een

- Ho rmone p ro f i l e : FSH , LH , oes t r ad i o l , t e s t o s t e r one , SHBG . I f i nd i c a t ed : TFTs ,

p r o l a c t i n

- Cons i de r gen i t a l swabs i f i n f e c t ed suspec t ed :

- Cu l t u r e and sens i t i v i t y

- PCR tes t i ng f o r ch l amyd i a and gono r r hoea

- Pe l v i c u l t r a sound scan ( t r ansabdom ina l ) – mo re f o r r eassu r ance

- MR I i f Mu l l e r i an anoma l i e s suspec t ed



Heavy menstrual bleeding – Management 

1 . Non -ho rmona l

A . Tr anexam i c ac i d 1 g TDS up t o 4 days du r i ng pe r i ods ( ↓ b l ood f l ow by 50%)

B . Me f enam i c ac i d 500 mg TDS , i n i t i a t e be f o r e pe r i od s t a r t s ( ↓ b l ood f l ow by 25%)



Heavy menstrual bleeding – Management 

2 . H o rmon a l
A . F I RST L I NE : C omb i n e d h o rm o n a l c o n t r a c e p t i o n ( COCP / p a t c h )

I . A d v a n t a g e s : b e t t e r c y c l e c o n t r o l , r e d u c e d b l e e d i n g ; c a n t a k e c o n t i n u o u s l y ( 4 - d a y
b r e a k s ) i f b r e a k t h r o u g h b l e e d i n g

I I . D i s a d v a n t a g e s : i n t e r a c t i o n s ( e n z ym e - i n d u c i n g a n t i e p i l e p t i c d r u g s , l am o t r i g i n e –
i n c r e a s e d s e i z u r e f r e q u e n c y ) ; V TE r i s k ( d o s e - r e l a t e d )
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B . P r o g e s t e r o n e o n l y p i l l
I . D e s o g e s t r e l 7 5 m c g OD à f e w e r m e d i c a l c o n t r a i n d i c a t i o n s b u t n o t a s e f f e c t i v e f o r

c y c l e c o n t r o l ; c a n c a u s e i r r e g u l a r b l e e d i n g ; d o u b l e d o s e ( 1 5 0 m c g ) p o s s i b l e , m o r e
l i k e l y t o a c h i e v e amen o r r h o e a , b u t o f f - l i c e n s e
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C . O r a l p r o g e s t o g e n s ( NOT CONTRACEPT I VE ) c y c l i c a l l y o r c o n t i n u o u s l y
I . M e d r o x y p r o g e s t e r o n e a c e t a t e 1 0 mg BD à TDS ( p r e f e r r e d t o N TE a s s a f e r )
I I . N o r e t h i s t e r o n e a c e t a t e 5 m g BD à TDS ( ↑ VTE , ↑ a n d r o g e n i c s i d e e f f e c t s )
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I . M e d r o x y p r o g e s t e r o n e a c e t a t e 1 0 mg BD à TDS ( p r e f e r r e d t o N TE a s s a f e r )
I I . N o r e t h i s t e r o n e a c e t a t e 5 m g BD à TDS ( ↑ VTE , ↑ a n d r o g e n i c s i d e e f f e c t s )

D . M i r e n a c o i l
I . G o o d o p t i o n w h e n COCP / POP ha v e n ’ t w o r k e d ; l e s s p r o g e s t e r o n e s e n s i t i v i t y i n PMS
I I . I r r e g u l a r b l e e d i n g f o r f i r s t 6 m o n t h s
I I I . D o u n d e r GA i f n o t s e x u a l l y a c t i v e
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Heavy menstrual bleeding – Management 
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B . P r o g e s t e r o n e o n l y p i l l
I . D e s o g e s t r e l 7 5 m c g OD à f e w e r m e d i c a l c o n t r a i n d i c a t i o n s b u t n o t a s e f f e c t i v e f o r
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I I . I r r e g u l a r b l e e d i n g f o r f i r s t 6 m o n t h s
I I I . D o u n d e r GA i f n o t s e x u a l l y a c t i v e
I V . R i s k s : p e r f o r a t i o n ( 1% ) , e x p u l s i o n ( 5% ) , P I D ( < 1% )

E . I n t r am u s c u l a r m e d r o x y p r o g e s t e r o n e d e p o t i n j e c t i o n e v e r y 1 2 w e e k s
A . G o o d f o r am en o r r h o e a , b u t a v o i d d u e t o c o n c e r n s w i t h b o n e m i n e r a l d e n s i t y
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Mullerian duct anomalies

Congen i t a l Mu l l e r i an anoma l i e s occu r i n 5% o f f ema l es

Presen t i n many ways , mos t common ly :
- P r ima r y ameno r r hoea
- Obs t r u c t ed mens t r ua t i on
- Dysmeno r r hoea
- Dyspa r eun i a
- D i f f i c u l t y w i t h t ampons
- I n f e r t i l i t y
- Recu r r en t m i s ca r r i age

Diagnos i s :
- C l i n i c a l a s sessmen t
- Pe l v i c u l t r a sound ( p r e f e r ab l y w i t h 3D )
- MR I

- Common l y assoc i a t ed w i t h r ena l anoma l i e s – a lways pe r f o rm US KUB



Mullerian duct anomalies - classifications

ESHRE/ESGE 
2015



Mullerian duct anomalies - classifications

ESHRE/ESGE 
2015



Mullerian duct anomalies - classifications

ASRM MAC 
2021



Mullerian duct anomalies – imperforate hymen
Hymen u sua l l y b e c omes pe r f o r a t e b e f o r e o r s h o r t l y a f t e r b i r t h

I n c i d e n c e 1 : 1 0 0 0 l i v e f ema l e b i r t h s
NOT as s o c i a t e d w i t h o t h e r Mu l l e r i a n d u c t o r r e n a l
a b n o rma l i t i e s

P r e s e n t a t i o n :
- I n c r e a s i n g c y c l i c a l p a i n i n t h e a b s e n c e o f men s t r u a t i o n i n
a d o l e s c e n c e

E xam i n a t i o n :
- P o s s i b l e p a l p a b l e p e l v i c ma s s
- Gen t l e p a r t i n g o f t h e l a b i a :

o V i s i b l e b u l g i n g memb r a n e , w i t h a b l u i s h c o l o r a t i o n
( b l o o d )

T r e a tmen t :
- I n c i s i o n , d r a i n a g e o f h a ema t o c o l p o s a nd h ymen r e s e c t i o n
( o t h e rw i s e r i s k o f r e o b s t r u c t i o n )



Mullerian duct anomalies – transverse vaginal septum
Ra r e ( 1 i n 2 1 0 0 t o 1 i n 7 2 0 0 0 )

F a i l u r e o f c a n a l i s a t i o n o f t h e v a g i n a l p l a t e a t t h e p o i n t w h e r e t h e u r o g e n i t a l s i n u s m ee t s t h e M u l l e r i a n
d u c t

V a r y i n g t h i c k n e s s a n d l o c a t i o n i n t h e v a g i n a

C a n b e :
- P e r f o r a t e ( n o rm a l m e n s e s ; d i f f i c u l t i e s w i t h i n t e r c o u r s e / t am p o n s )
- I m p e r f o r a t e ( p r e s e n t i n a d o l e s c e n c e )

C l a s s i f i c a t i o n :
- L ow ( < 3 cm f r om i n t r o i t u s )
- M i d ( 3 - 6 cm f r om i n t r o i t u s )
- H i g h ( > 6 cm f r om i n t r o i t u s )

A s s e s sm en t :
- C l i n i c a l
- U SS
- MR I



Mullerian duct anomalies – transverse vaginal septum
T r e a tm e n t :
- S u r g i c a l r e s e c t i o n ( v a g i n a l l y , l a p a r o s c o p i c a l l y o r a b d om i n o - p e r i n e a l a p p r o a c h )

- L ow , t h i n ( < 1 cm ) a n d p e r f o r a t e : v a g i n a l o p e r a t i o n
- M i d , h i g h ( < 2 cm ) : l a p a r o s c o p i c r e s e c t i o n , g o o d l o n g t e rm r e p r o d u c t i v e o u t c om e s
- M i d , h i g h ( > 2 cm ) a n d i m p e r f o r a t e : a b d om i n o - p e r i n e a l a p p r o a c h ( b ow e l s e gmen t m a y b e r e q u i r e d f o r
b r i d g i n g ) , p o o r e r l o n g t e rm p r o g n o s i s

- V a g i n a l d i l a t i o n r e c ommend e d f o l l o w i n g a l l l a p a r o s c o p i c a n d a b d om i n o - p e r i n e a l v a g i n o p l a s t i e s



Mullerian duct anomalies – longitudinal vaginal septum
F a i l u r e o f c a n a l i s a t i o n o f t h e v a g i n a l p l a t e d u r i n g emb r y o g e n e s i s

C a n b e :
- C omp l e t e ( f r om c e r v i x t o i n t r o i t u s )
- P a r t i a l ( i n v o l v i n g a n y p a r t o f t h e v a g i n a )

P r e s e n t a t i o n :
- D y s p a r e u n i a
- D i f f i c u l t i e s i n s e r t i n g t am p o n s
- O c c a s i o n a l o b s t r u c t i o n o f o n e h em i v a g i n a à r e g u l a r m e n s t r u a t i o n w i t h g r a d u a l l y w o r s e n i n g p e l v i c p a i n

E x am i n a t i o n :
- U n i l a t e r a l v a g i n a l w a l l s w e l l i n g s e c o n d a r y t o h a ema t o c o l p o s

Im a g i n g :
- MR I i s t h e m od a l i t y o f c h o i c e
- I n m o s t c a s e s t h e r e i s a n a s s o c i a t e d u t e r i n e a n oma l y ( c om p l e t e u t e r i n e s e p t um o r u t e r u s d i d e l p h y s )

T r e a tm e n t :
- S u r g i c a l r e s e c t i o n ( v a g i n a l l y – l ow c omp l i c a t i o n r a t e s , g o o d l o n g - t e r m o u t c om e s )
- D i l a t i o n r a r e l y r e q u i r e d p o s t - o p e r a t i v e l y



Mullerian duct anomalies – uterine anomalies
A r cu a t e u t e r u s :
- M i l d i n d e n t a t i o n o f t h e e n d ome t r i um a t t h e f u n d u s ( < 1 cm )
- N o rm a l f u n d a l c o n t o u r
- V a r i a n t o f n o rm a l ( b u t i n c r e a s e s r i s k o f s e c o n d - t r i m e s t e r m i s c a r r i a g e )



Mullerian duct anomalies – uterine anomalies
A r cu a t e u t e r u s :
- M i l d i n d e n t a t i o n o f t h e e n d ome t r i um a t t h e f u n d u s ( < 1 cm )
- N o rm a l f u n d a l c o n t o u r
- V a r i a n t o f n o rm a l ( b u t i n c r e a s e s r i s k o f s e c o n d - t r i m e s t e r m i s c a r r i a g e )

Sep t a t e u t e r u s :
- M o s t c ommon c o n g e n i t a l u t e r i n e a n oma l y ( 3 5% )
- I n c om p l e t e r e s o r p t i o n o f t h e s e p t um f o l l o w i n g Mu l l e r i a n d u c t f u s i o n
- C a n b e c omp l e t e ( f u n d u s t o c e r v i x ) o r p a r t i a l ( a n y l e n g t h )
- A s s o c i a t e d w i t h p r e g n a n c y l o s s , i n f e r t i l i t y , p r e t e r m b i r t h , f e t a l m a l p r e s e n t a t i o n
- BUT u n c l e a r w h e t h e r r e s e c t i o n a c c r u e s a n y b e n e f i t



Mullerian duct anomalies – uterine anomalies
A r cu a t e u t e r u s :
- M i l d i n d e n t a t i o n o f t h e e n d ome t r i um a t t h e f u n d u s ( < 1 cm )
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- BUT u n c l e a r w h e t h e r r e s e c t i o n a c c r u e s a n y b e n e f i t

B i c o r n u a t e u t e r u s :
- 2 5% o f u t e r i n e a n oma l i e s
- I n c r e a s e d r i s k o f m i s c a r r i a g e , p r e t e rm b i r t h , m a l p r e s e n t a t i o n



Mullerian duct anomalies – uterine anomalies
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- I n c r e a s e d r i s k o f m i s c a r r i a g e , p r e t e rm b i r t h , m a l p r e s e n t a t i o n

U t e r u s d i d e l p h y s :
- 1 0% o f u t e r i n e a n oma l i e s
- A s s o c i a t e d w i t h l o n g i t u d i n a l s e p t a
- S u r g e r y n o t r e c ommend e d i n t h e a b s e n c e o f s e p t um
- S t r o n g a s s o c i a t i o n w i t h r e n a l t r a c t a n oma l i e s



Mullerian duct anomalies – uterine anomalies
Un i c o r n u a t e u t e r u s :
- O n l y o n e o f t h e M u l l e r i a n d u c t s d i f f e r e n t i a t e s
f u l l y

- I n c r e a s e d r i s k o f m i s c a r r i a g e , p r e t e rm l a b o u r
a n d ma l p r e s e n t a t i o n

- R u d im e n t a r y h o r n m a y b e p r e s e n t
- C ommun i c a t i n g o r n o n - c ommun i c a t i n g
- I f n o n - c ommun i c a t i n g w i t h f u n c t i o n a l
e n d ome t r i um à i n c r e a s i n g d y sm en o r r h o e a

- P r e g n a n c y c a n o c c u r i n r u d i m e n t a r y h o r n s
( c o r n u a l e c t o p i c ) , h e n c e r em o v a l o f
r u d i m e n t a r y h o r n s s h o u l d b e c o n s i d e r e d



Mullerian duct anomalies – cervical agenesis
Ce r v i c a l a g en e s i s :
- C o n g e n i t a l a b s e n c e o f t h e c e r v i x
- R a r e ( 1 : 8 0 , 0 0 0 t o 1 : 1 0 0 , 0 0 0 ) b i r t h s

- P r e s e n t a t i o n : p r i m a r y am en o r r h o e a a n d w o r s e n i n g l ow e r a b d om i n a l p a i n
s e c o n d a r y t o h a ema t om e t r a

- A s s o c i a t e d w i t h v a g i n a l a g e n e s i s i n 4 0% o f c a s e s

- T r e a tm e n t :
- 1 s t l i n e – l a p a r o s c o p i c u t e r o v a g i n a l a n a s t om o s i s



Mullerian duct anomalies – MRKH
Maye r - R o k i t a n s k y - K u s t e r - H au s e r s y n d r ome
- 1 i n 4 5 0 0 f em a l e b i r t h s
- i n t e r r u p t e d emb r y o n i c d e v e l o pm en t a n d f a i l u r e o f f u s i o n o f t h e M u l l e r i a n d u c t s
- h y p o p l a s i a o f t h e u t e r u s a n d u p p e r 1 / 3 o f v a g i n a

N o rm a l o v a r i a n f u n c t i o n ( n o rm a l k a r y o t y p e )

P r e s en t a t i o n :
- p r i m a r y am en o r r h o e a
- n o rm a l p u b e r t a l d e v e l o pm en t a n d s e c o n d a r y s e x u a l c h a r a c t e r i s t i c s

D i a g n o s i s :
- c l i n i c a l a s s e s sm en t

: v a g i n a l l e n g t h c a n v a r y f r om a sma l l d i m p l e t o o v e r 6 cm ( b u t m o s t w i l l b e < 2 cm )
- p e l v i c u l t r a s o u n d

: > 9 0% w i l l h a v e r u d i m e n t a r y u t e r i n e b u d s ( b u t sm a l l a n d u n d i f f e r e n t i a t e d )
: s om e t i m e s r u d i m e n t a r y u t e r u s w i l l h a v e f u n c t i o n a l e n d ome t r i um – c y c l i c a l p a i n , n e c e s s i t a t e

l a p a r o s c o p i c r e s e c t i o n
- MR I m a y b e r e q u i r e d
- US KUB t o r u l e o u t u r i n a r y t r a c t a n oma l i e s ( 4 0% )



Mullerian duct anomalies – MRKH
Maye r - R o k i t a n s k y - K u s t e r - H au s e r s y n d r ome

T r e a tm e n t :
- v a g i n a l d i l a t i o n ( 1 s t l i n e – d e d i c a t e d p r o g r amme s h a v e > 8 5% s u c c e s s r a t e s )
- c r e a t i o n o f a f u n c t i o n a l v a g i n a ( l a p a r o s c o p i c V e c c h i e t t i p r o c e d u r e )
- f e r t i l i t y : a d o p t i o n / s u r r o g a c y
- u t e r i n e t r a n s p l a n t a t i o n r em a i n s e x p e r i m e n t a l
- p s y c h o l o g i c a l i n p u t
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Primary amenorrhoea and delayed puberty
Pub e r t a l t r a n s i t i o n r e q u i r e s :
- a n i n t a c t H PO a x i s
- f u n c t i o n a l r e p r o d u c t i v e o r g a n s

Some numbe r s :
- f em a l e p u b e r t y r e q u i r e s ~ 3 y e a r s f o r c om p l e t i o n ( s t a r t i n g i n 9 5% o f c a s e s b e t w e e n 8 . 5 a n d 1 3 y e a r s )
- p u b e r t y b e g i n s w i t h HPO a x i s m a t u r a t i o n
- p u b e r t y i s m o s t l y d r i v e n b y h i g h o e s t r a d i o l c o n c e n t r a t i o n s

F i r s t s i g n : b r e a s t b u d d i n g ( t h e l a r c h e ) , w i l l b e g i n i n m o s t g i r l s b y a g e 1 1 . 3 y e a r s
- m e n s e s u s u a l l y o c c u r s 2 y e a r s a f t e r t h e l a r c h e
- b y a g e 1 4 . 5 y e a r s , 9 5% o f g i r l s w i l l h a v e h a d p e r i o d s



Primary amenorrhoea and delayed puberty
P r ima r y ameno r r h o e a : 0 . 3% o f f em a l e s

De l a y e d p ub e r t y :
- p r i m a r y am en o r r h o e a w i t h n o s e c o n d a r y s e x u a l c h a r a c t e r i s t i c s b y a g e 1 3
OR
- p r i m a r y am en o r r h o e a b y 1 5 y e a r s o l d i n t h e p r e s e n c e o f s e c o n d a r y s e x u a l c h a r a c t e r i s t i c s ( i m p l i e s
n o rm a l o e s t r o g e n i s a t i o n , t h u s l i k e l y a n a t om i c a l c a u s e r a t h e r t h a n h o rm o n a l )

Cau s e s :



Primary amenorrhoea and delayed puberty
I n v e s t i g a t i o n s

Investigations for all Additional investigations (on a case-by-case basis)

Gonadotrophins (FSH and LH) and oestradiol Karyotype

Testosterone, SHBG, androstendione FRAXA screening

Renal profile Autoantibodies

Prolactin and TFTs MRI pituitary

Pregnancy test MRI pelvis

Pelvic US DEXA

Tumour markers



Primary amenorrhoea and delayed puberty
Man ag emen t – a b s en c e o f s e c o n d a r y s e xu a l c h a r a c t e r i s t i c s

Cause Considerations Management

Constitutional delay (14%) Variant of normal. All aspects of puberty will be delayed, including growth. Common in 
family clusters. No other concerning factors. Bloods: low FSH/oestradiol

Reassurance and follow-up
Sometimes pubertal induction

Chronic illness Physical or psychological.
Cystic fibrosis, chronic cardiac problems, coeliac disease, emotional/physical abuse.

Specialist input (MDT)

Hypothalamic amenorrhoea Usually because of excessive exercise, stress, calorific restriction.
Onset of menses requires BMI 19 kg/m2 and 22% body fat
May be permanent

Weight restoration, psychological 
support
May require HRT longterm

Hypogonadotrophic 
hypogonadism

Any loss of GnRH / FSH / LH secretion
E.g. Kallman syndrome (1 in 50,000) – colour blindness and anosmia + hypogonadism
E.g. Pituitary tumours – craniopharyngiomas 
Sometimes idiopathic – more likely to be irreversible (80-90%)

According to pathology (e.g. surgical 
resection of pituitary tumour, 
radiotherapy)

Premature ovarian 
insufficiency

1% of all women aged <40 years
0.01% of women aged <20 years, therefore rare in PAG

MDT (bone, cardiovascular health, 
fertility, psychological input)

Turner syndrome Complete or partial (mosaic) loss of one X chromosome
Hastened ovarian follicle atresia
5-20% will enter spontaneous puberty, but most will experience primary amenorrhoea

MDT (growth optimization, cardiac 
health)



Primary amenorrhoea and delayed puberty
Man ag emen t – p r e s en c e o f s e c o n d a r y s e xu a l c h a r a c t e r i s t i c s

Cause Considerations Management

MRKH (10-15%) Intact HPO, the problem is purely anatomical (absent uterus and upper 2/3 of vagina)
Most cases are sporadic in nature
Unlikely cyclical pain unless there is rudimentary uterus with functioning endometrium

Specialist PAG input

Imperforate hymen (1 in 1000), 
transverse vaginal septum (1 in 
80,000) , vaginal/cervical agenesis

Primary amenorrhoea with cyclical pain because of outflow blockage
Haematocolpos (blood-filled vagina) / haematometra (blood-filled uterus)

Specialist PAG input

PCOS Do not diagnose until at least 8 years after menarche
US not recommended in adolescents as high incidence of multifollicular appearance

As per RCOG PCOS guideline

Hyperprolactinaemia Prolactin exerts negative feedback on the hypothalamus / pituitary à loss of FSH/LH
Look out for headaches / visual disturbances secondary to space occupying lesions
Galactorrhoea may result simply from hyperprolactinaemia (without prolactinoma)

Medical (e.g. cabergoline, 
bromocriptine) or surgical 
treatment

Hypothyroidism Results in high TSH à stimulates prolactin release Correction of hypothyroidism

Differences of sex development “atypical development of chromosomal, gonadal and anatomic sex” Specialist PAG input



Primary amenorrhoea and delayed puberty
Ho rmon e r e p l a c emen t ( p u b e r t a l i n d u c t i o n ) c o n s i d e r a t i o n s



Primary amenorrhoea and delayed puberty
Ho rmon e r e p l a c emen t ( p u b e r t a l i n d u c t i o n ) c o n s i d e r a t i o n s

- A im : t o i m i t a t e s p o n t a n e o u s p u b e r t y o v e r s e v e r a l y e a r s , w i t h g r a d u a l e x p o s u r e t o o e s t r o g e n

- U n o p p o s e d l ow - d o s e o e s t r o g e n s h o u l d b e c ommen c e d i d e a l l y b e t w e e n t h e a g e s o f 1 1 - 1 2 y e a r s

- T i t r a t i o n o f d o s e t o f u l l a d u l t r e p l a c emen t o v e r a 2 - 3 y e a r p e r i o d

- P r o g e s t e r o n e :
a d d t o i n d u c e men a r c h e ( w i t h d r aw a l b l e e d ) a f t e r 2 y e a r s o f u n o p p o s e d o e s t r o g e n
OR
t o p r o v i d e c y c l e r e g u l a r i t y i n t h o s e w h o h a v e e x p e r i e n c e d w i t h d r aw a l b l e e d

- P r em a t u r e p r o g e s t e r o n e i n i t i a t i o n c o u l d l e a d t o a r r e s t o f u t e r i n e a n d b r e a s t d e v e l o pm en t

- R e g u l a r b l e e d s : e s s e n t i a l f o r e n d ome t r i a l p r o t e c t i o n



Primary amenorrhoea and delayed puberty
Ho rmon e r e p l a c emen t ( p u b e r t a l i n d u c t i o n ) c o n s i d e r a t i o n s

- Common r e g imen s
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Differences of sex development
Umb r e l l a t e rm – d i f f e r e n c e i n o b s e r v e d an d e xp e c t e d s e x d e v e l o pmen t ( b a s ed o n k a r y o t y p e ,
g o n ad a l t i s s u e o r g en i t a l a p p e a r a n c e )

I n d i v i d u a l c o n d i t i o n s sh o u l d b e r e f e r r e d t o b y t h e i r g e n e t i c b a s i s ( e . g . 4 6 , XY DSD )

P r e v i o u s l y u s e d t e rm s :
- i n t e r s e x
- p s e u d o - h e rm a p h r o d i t e
- t e s t i c u l a r f em i n i s a t i o n

P r e v a l e n c e : 1 i n 1 0 0 0 l i v e b i r t h s , m o r e c ommon i n c o n s a n g u i n i t y

Gen e t i c s : man y a r e a u t o s oma l r e c e s s i v e , s o f am i l y h i s t o r y m a y b e p r e s e n t ( a s k a b o u t o t h e r f em a l e
f am i l y m embe r s w h o w e r e u n a b l e t o h a v e c h i l d r e n )

A l l DSD shou l d h a v e MDT man ag emen t i n a s p e c i a l i s e d DSD cen t r e ( p a e d s e n d o c r i n e , p s y c h o l o g i s t ,
p a e d i a t r i c u r o l o g i s t , s p e c i a l i s t n u r s e s , g e n e t i c i s t s , b i o c h em i s t s , r a d i o l o g i s t s , g y n a e c o l o g i s t s )



Differences of sex development
I n i t i a l i n v e s t i g a t i o n s

External female genital 
appearance

Karyotype Androgens Internal gonads and 
structures

Condition

Atypical 46, XX Raised (>2) Ovaries, uterus, tubes and 
upper vagina

Congenital adrenal 
hyperplasia (CAH)

Typical 46, XY Raised for female Testes Complete androgen 
insensitivity syndrome (cAIS)

Typical 46, XY Normal for female Dysgenic testes (gonads), 
uterus, tubes and upper 
vagina

Pure gonadal dysgenesis 
(Swyer syndrome)



Differences of sex development
Cong en i t a l a d r e n a l h y p e r p l a s i a ( CAH )

- K a r y o t y p e : 4 6 , X X D SD

- A u t o s om a l r e c e s s i v e
- 1 i n 1 4 , 0 0 0 b i r t h s

- C omm o n e s t t y p e : l a c k o f 2 1 h y d r o x y l a s e

- E x c e s s o f a n d r o g e n s i n u t e r o à a n d r o g e n i s a t i o n / “ v i r i l i s a t i o n ” o f t h e f e m a l e f e t u s
- O / E :

: e n l a r g e d c l i t o r i s , u r e t h r a o p e n i n g n e a r t h e g l a n s
: l a b i a m a j o r a – r u g o s e a p p e a r a n c e , m a y b e f u s e d

- C a n c a u s e l i f e - t h r e a t e n i n g s a l t - w a s t i n g c r i s i s b e c a u s e o f l a c k o f c o r t i s o l ( c a r r y h y d r o c o r t i s o n e i n j e c t i o n )
- L i f e - l o n g e n d o c r i n e t e am i n p u t
- C l i t o r a l r e d u c t i o n s u r g e r y p o s s i b l e b u t r e m a i n s c o sm e t i c ( m a y d am a g e n e r v e s / c a u s e s e x u a l d y s f u n c t i o n –
2 5% e x p e r i e n c e a n o r g a sm i a a f t e r s u r g e r y ) DO NOT PER FORM SURGERY UN T I L O LD ENOUGH TO CONSEN T



Differences of sex development
Comp l e t e A nd r o g en I n s e n s i t i v i t y S yn d r ome

- K a r y o t y p e : 4 6 , X Y D SD
- P r e v a l e n c e : 1 i n 4 0 , 0 0 0 b i r t h s
- A u t o s om a l r e c e s s i v e – m u t a t i o n i n a n d r o g e n r e c e p t o r g e n e s
- R a r e l y r e c o g n i s e d a t b i r t h b e c a u s e e x t e r n a l g e n i t a l i a a r e t y p i c a l l y f e m a l e

Me c h a n i sm :
- n o r m a l f u n c t i o n i n g t e s t e s B U T DYS FUNC T I ONA L P ER I P H ERA L ANDROGEN RECEP TORS
- n o r m a l a n t i - M u l l e r i a n h o r m o n e à Mu l l e r i a n d u c t s d o n o t d e v e l o p , s o n o u t e r u s / n o c e r v i x / n o u p p e r v a g i n a

L o w e r v a g i n a i s s h o r t e n e d a n d b l i n d - e n d i n g

P r e s e n t a t i o n :
- e a r l y : g i r l w i t h h e r n i a i n c h i l d h o o d ( t e s t e s p r o l a p s i n g i n t o t h e l a b i a )
- l a t e :

: p r i m a r y am e n o r r h o e a i n a d o l e s c e n c e ;
: t a l l g i r l ( h e i g h t d e t e r m i n e d b y Y c h r o m o s om e ) ;
: s p a r s e p u b i c a n d a x i l l a r y h a i r ( l a c k o f a n d r o g e n i s a t i o n ) ;
: B U T n o r m a l b r e a s t s ( p e r i p h e r a l c o n v e r s i o n o f a n d r o g e n s t o o e s t r o g e n )

Go n a d e c t om y :
- i n t r a a b d om i n a l t e s t e s c a r r y a 5% r i s k o f c a n c e r – o f f e r r e m o v a l F ROM THE ONSE T O F PUBER T Y
- H R T r e q u i r e d u n t i l t h e a g e o f t h e m e n o p a u s e



Differences of sex development
Gon ad a l d y sg en e s i s ( Swye r s y n d r ome )

- K a r y o t y p e : 4 6 , X Y D SD
- T e s t e s d o n o t e x p r e s s AMH à n o r m a l u t e r u s a n d v a g i n a
- N o r m a l e x t e r n a l g e n i t a l i a ( f e m a l e )

P r e s e n t a t i o n :
- p r i m a r y am e n o r r h o e a W I T HOU T s e c o n d a r y s e x u a l c h a r a c t e r i s t i c s
- t a l l ( b e c a u s e o f Y c h r o m o s om e )

Gon ad e c t omy :
- i n t r a a b d om i n a l t e s t e s c a r r y a 3 0 - 4 0% r i s k o f c a n c e r
- o f f e r r em o v a l FROM THE T IME OF D I AGNOS I S
- HRT r e q u i r e d t o i n d u c e p u b e r t y , w i t h a d d i t i o n o f p r o g e s t e r o n e o n c e p e r i o d s h a v e e s t a b l i s h e d
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Legal considerations in PAG
Con s en t

L aw :
- a n y c ompe t e n t y o u n g p e r s o n i n t h e UK c a n c o n s e n t t o m e d i c a l t r e a tm e n t , i n c l u d i n g c o n t r a c e p t i o n
- 1 6 y e a r s o l d a n d a b o v e : p r e s umed c ompe t e n t u n l e s s o t h e r w i s e s t a t e d
- < 1 6 y e a r s : c om pe t e n c e t o c o n s e n t h a s t o b e d emon s t r a t e d ; i f c om pe t e n c e d emon s t r a t e d a n d p r o c e d u r e
d e emed t o b e i n t h e b e s t i n t e r e s t o f t h e c h i l d , p a r e n t s c a n n o t o v e r r i d e c o n s e n t b y w i t h d r aw i n g i t

Sexu a l a c t i v i t y :
- A g e o f c o n s e n t i n t h e UK : 1 6 y e a r s
- M u t u a l l y a g r e e d s e x u a l a c t i v i t y b e t w e e n t w o p e o p l e < 1 6 y e a r s : u n l aw f u l , b u t r a r e l y p r o s e c u t e d
- S e x u a l O f f e n c e s A c t 2 0 0 3 : g i r l < 1 3 y e a r s n o t c o n s i d e r e d c a p a b l e o f c o n s e n t i n g
- A n y s e x u a l a c t i v i t y w i t h m a l e o r f em a l e c h i l d < 1 3 y e a r s i s r a p e

T r e a tmen t r e f u s a l i n p eo p l e w i t h c a p a c i t y :
- A g e < 1 6 y e a r s : c a n n o t r e f u s e t r e a tm e n t
- A g e 1 6 - 1 7 y e a r s : r e f u s a l c a n b e o v e r r i d d e n b y p a r e n t s o r c o u r t
- A g e 1 8 y e a r s a n d a b o v e : c a n r e f u s e t r e a tm e n t



Legal considerations in PAG
Con s en t

Yo ung p eo p l e w i t h o u t c a p a c i t y :
- o n l y p e r s o n w i t h p a r e n t a l r e s p o n s i b i l i t y o r c o u r t c a n g i v e c o n s e n t
- c o n s e n t f r om o n e p a r e n t u s u a l l y s u f f i c i e n t
- i f p a r e n t a l d i s p u t e s à s e e k l e g a l a d v i c e

F r a s e r g u i d e l i n e s / c r i t e r i a :
- a p p l y t o p e o p l e < 1 6 y e a r s o l d s e e k i n g c o n t r a c e p t i o n
- i n c l u d e :

1 . t h e y o u n g p e r s o n u n d e r s t a n d s t h e p r o f e s s i o n a l ’ s a d v i c e
2 . t h e y o u n g p e r s o n c a n n o t b e p e r s u a d e d t o i n f o r m t h e i r p a r e n t s
3 . t h e y o u n g p e r s o n i s l i k e l y t o b e g i n , o r c o n t i n u e h a v i n g , s e x u a l i n t e r c o u r s e
4 . t h e y o u n g p e r s o n ’ s h e a l t h i s l i k e l y t o s u f f e r u n l e s s t h e y r e c e i v e c o n t r a c e p t i o n
5 . t h e y o u n g p e r s o n ’ s b e s t i n t e r e s t s r e q u i r e t h em t o r e c e i v e c o n t r a c e p t i v e a d v i c e / t r e a tm e n t



Questions?


