


Normal Sexual 

Development 



*Autosomal 22 pairs = 44 

*Sexual  1 pair ( xx or xy ) 

 

*We need at least one X chromosome to 

survive so 

     46 YY and 45 Y are fatal.  

 



 



 



 *WT1 (11p13): (formation of the primitive gonads)  
 

Is required for normal formation of the genitourinary system 

and mesothelial tissues. 

he WT1 gene is overexpressed in leukemias and various 

types of solid tumors, and the WT1 protein was 

demonstrated to be an attractive target antigen for 

immunotherapy against these malignancies.  

WT1 vaccination could induce WT1-specific cytotoxic T 

lymphocytes and result in cancer regression without damage 

to normal tissues. 



Gene-Phenotype 
Relationships 

Location Phenotype 
Phenotype  

MIM number 

Phenotype  

mapping key 

11p13 

Denys-Drash 
syndrome 

194080 3 

Frasier syndrome 136680 3 

Meacham syndrome 608978 3 

Mesothelioma, somatic 156240 3 

Nephrotic syndrome, 
type 4 

256370 3 

Wilms tumor, type 1 194070 3 

 

  

http://www.omim.org/entry/194080
http://www.omim.org/entry/136680
http://www.omim.org/entry/608978
http://www.omim.org/entry/156240
http://www.omim.org/entry/256370
http://www.omim.org/entry/194070


*SF1 (9q33):  
regulation of 

steroidogenesis. 

controls sexual 

development in the 

embryo and at puberty. 

regulate transcription of 

the Sox9 gene. 

regulate 

the hypothalamic-

pituitary-gonadal axis   





- SRY (Yp11.3):  

Induce testis differentiation 

 

- SOX9 (17q24):  

Activate expression of AMH (MIS) 

 

- AMH (MIS) (19p13.3):  

Induce regression of Müllerian ducts 

 

 



- DAX1 (X p21.3):  

Inhibit SRY and SOX9 

 

- WNT4 (1p35):  

regulation of female development,  

antagonism of testosterone  

 

- RSPO1(1p34):  

Inhibit SOX9 







• If 
occasionally 
gets 
transferred 
to the X. 

• This leads 
to 46,XX 
males 

• If 
occasionally 
is inactivated 
by mutation. 

• Leading to 
46,XY 
females 
(Swyer 
syndrome) 

• If 
occasionally 
is partialy 
inactivated 
by mutation 

• leading to 
ambiguous 
genitalia 

DSD variations 



• Klinefelter Syndrome ( weak male ) 

• 46,XX males, with the SRY gene on the X, have 
the Klinefelter appearance. 

47,XXY 
• Turner Syndrome ( weak female ) 

• 46,XY females (non-functional  SRYgene) 
resemble Turner‟s 

45,X 
• hyper-aggressive males with a tendency 

towards criminal behavior. 

 
47,XYY 

• superfemale 

 47,XXX 



• - SRY deletion / mutation                   
(Swyer Syndrome)  

• - WNT4 duplication 

• - DAX1duplication 

• - SOX9 deletion (campomelic dysplasia) 

• - WT1 mutation (Frasier & Denys-Drash 
Syndrome) 

46XY female 

• - SRY translocation 

• - SOX9 duplication 

• - RSPO1 mutation 

46 XX male 





 



 



 



 



 



 



Testosterone 

In brain Via 
aromatase   

Estradiol 
Masculinize 

Brain  

Cholesterol  

 

Testosterone 

Testes  

musculanization 

 

Testosterone 

Testosterone 
Masculinizes external genitalia 

but……. 

Dihydrotestosterone 
Necessary for “complete” ♂ 

phenotypic expression 
 



*Men: 

*spatial rotation tasks 

*mathematical reasoning tasks 

*navigation through a route 

*guiding or intercepting projectiles 

*Women: 

*perceptual speed - rapidly identifying matching items 

*mathematical calculation tasks 

*greater verbal fluency 

*recalling landmarks from a route 

*faster at precision manual tasks 

 



*Gouchie & Kimura (1991) 

*46 females, 42 males, 18-31yrs 

*measured spatial ability, math ability, perceptual 

speed, verbal articulation, and vocabulary 

*measured salivary testosterone 

*Finding: 

*men with lower T performed better on spatial and math 

tasks than higher T males 

*women with high T performed better than low T females 





*GENDER IDENTETY = SENSE OF SELF AS A BOY OR GIRL 

 

*GENDER ROLE = PREFERENTIAL ADOPTION OF BEHAVIORS 

MORE FREQUINTLY OBSERVED IN MALES VS FEMALES 

 

*SEXUAL ORIENTATION = PREFERED SEX OF PARTNER (HETERO 

, HOMO , OR BISEXUAL) 

 

*ALL ABOVE NOT THE SAME 



 



DSD Classification

Sex chromosome DSD 
Kleinfelter 

Turner 

Mixed gonadal dysgenesis 

Ovotesticular DSD 

46 XX DSD 
Disorders of gonadal development 

Androgen excess (CAH, ect.) 

46 XY DSD 
Disorders of : 

Gonadal development 

Androgen synthesis 

Androgen action 

 



Old  New  

Female pseudo-hermaphrodite 

Ovarian tissue only 

46,XX DSD 

Male pseudo-hermaphrodite 

Testicular tissue only 

46,XY DSD 

True hermaphrodite 

Both ovarian and testicular tissue 

Ovotesticular DSD 

Mixed gonadal dysgenesis 

Testicular tissue and streak gonad 

45,XO/46,XY Ovotesticular DSD 

Pure gonadal dysgenesis 

Two streak gonads 

46,XX Complete gonadal dysgenesis 

DSD Classification



 

46,XX DSD 
 

Virilization due to excess  androgen 

Most common neonatal ambiguity   

60-70% 



*95% Congenital adrenal 

hyperplasia (CAH) 

*Maternal progesterone 

ingestion 

*Maternal virilizing 

tumors 

*Idiopathic  

 Normal female müllerian 
ducts {upper vagina, uterus, 
fallopian} 

 Normal  regression  of  the  
wolffian  ducts   

 

 The level of virilization is 
largely dependent on the 
timing and magnitude of 
androgen exposure to the 
external genitalia; phenotype 
can range from mild 
clitoromegaly to full 
masculinization. 



Low Cortisol levels  leads to marked increase pituitary adrenocorti-

cotrophic hormone (ACTH), resulting in adrenal hyperplasia.  

 

CAH



 

CHOLESTEROL METABOLISM



90% of cases 

75% salt wasting 

“Crisis” = 7-14 days  

 

CHOLESTEROL METABOLISM 

21-OH DEFICIENCY



MEASURE 

17-OH PROGESTERONE  

 

CHOLESTEROL METABOLISM 

21-OH DEFICIENCY



2nd most common CAH 

Hypertensive 

CHOLESTEROL METABOLISM 

11-OH DEFICIENCY



 



Type 1 (21-OHD): 

No salt wasting {Affects only zona fasciculata & preserve 
mineralocorticoid production from glomruolsa} 

 

Type 2 (21-OHD): 

Classic type, salt-wasting {Affects  both  zones  of  the adrenal} 

 

Type 3 (11β -OHD): Less common 

Below DOC level which has potent  mineralocorticoid; results in  
sodium resorption, fluid overload, hypertension, and hypokalemic 
acidosis 

 

Type 4 (3β -OHD): very rare & only type occur in both genders 

Severe salt wasting & survival is rare 

 

Types CAH



 



 

Diagnosis of CAH 



1.Clinical 

2.Electrolyte  abnormalities 

3.Elevated  17 hydroxyprogesterone  

 DOC and deoxycortisol levels are important for determining which 

enzymatic defect is present. 

 



Clinical Laboratory Radiological 

 Absence of palpable 

gonads {if Palpable 

exclude 46,XX DSD}  

 

 Per-rectal  examination: 

presence  of  a  cervix  

 

The diagnosis may be 

overlooked in mild form; 

so a potentially dangerous 

if associated „salt-losing‟ 

situation, with sudden 

vomiting and collapse a 

few weeks after birth. 

 

 Blood :  

 within the hour {Low 

sodium, High potassium 

and hypoglycemia}. 

 

 Serum 17 

hydroxyprogesterone:  

 Result is obtained in 12–

24 h {High in all except 

rare forms of CAH}. 

 

 Chromosomal analysis:  

 Result may take from 3 

days to 3 weeks 

 

• US: to confirms the 

presence of a uterus 

and Fallopian tubes 

• Urogenital sinugram: 

masculinised urethra +  

vagina and cervix 

 

 



Virtually all enzymes of the chain may be deficient and 

cause more or less severe disorder including DSD 

 

 

 

 

 

 

 

 

 



 Genetic counseling: autosomal recessive 

 

 Hydrocortisone: Cortisol replacement is the mainstay of therapy 

 Fluorohydrocortisone: if salt wasting is present 

 

 Supportive management: fluid and electrolyte abnormalities 
may be best provided in a neonatal intensive care unit. 

 

 Regarding gender: vast  majority CAH identity as female.  

 

 Surgical reconstruction:  Feminizing  Genitoplasty {three 
elements: Clitoroplasty, Monsplasty & Vaginoplasty} 

Treatment CAH



*Deficiency of androgens 

* Inability to recognize 

androgens 

*Persistent Müllerian duct 

syndrome 

 Feminization Phenotype; 
Ranging  from proximal 
hypospadias  with cryptorchidism 
to blind-ending vagina. 

 The  gonads  are  sometimes  
palpable 

 US & Genitogram: revealing no 
vagina or uterus 

 



LOW ANDROGEN ANDROGEN 

INSENSITIVITY 

MIS DEFICIENCY 

 PERSISTENT MÜLLERIAN DUCT SYNDROME 

Enzymes  
3 involve adrenal gland or testes 

20,22-desmolase defect 

3-  hydroxysteroid 

dehydrogenase deficiency 

17-  hydroxylase defect 

2 involve testes only 
17,20 desmolase deficiency 

17- hydroxysteroid 

dehydrogenase deficiency 

Reassignment at puberty 

Complete androgen insensitivity 

syndrome (CAIS) 

{Testicular feminization syndrome} 

 Due to Mutation androgen 

receptor gene, on  X chromosome 

 Normal female external  genitalia 

 Testes  are  nonpalpable.   

 Presentation: usually at puberty 

with amenorrhea Or earlier  

during inguinal hernia repair 

 Postpubertally: Testosterone are  

elevated 

Hernia uteri inguinalis 

Found during hernia repair in a boy 

Autosomal recessive or X-linked 

No need to remove uterus and 

fallopian tubes 

Closely adherent 

Risk devascularization 

No malignancy risk 
 

Leydig cell agenesis or hypoplasia = rare 

• Female Phenotype with blind-ending 

vaginal pouch  

• Gender reared as female 

• Presented Usually at pubertal period 

with amenorrhea 

 

• Management: is similar  to  that  for  

CAIS,  with  orchiectomy  and  estrogen 

replacement. 

• Partial androgen insensitivity 

syndrome (PAIS) 

• Large spectrum of phenotypic 

variation 

• (e.g.,  Gilbert-Dreyfus, Lub‟s & 

Reifenstein‟s syndromes) 

• Can be a sporadic or inherited 

condition 

• Gender assignment and 

treatment are individualized 

Common presentation: incidental 

finding of Müllerian structures during 

herniotomy or at laparoscopy for UDT ; if 

this scenario is encountered,  a biopsy of  

the gonad should be performed, the 

hernia repaired, and all structures left 

intact until complete evaluation 

{karyotype and MIS levels} 

 

5 -reductase type 2 deficiency 

Serum T is normal 

Normal internal male genitalia 

Variable phenotypic expression 

Pseudovaginal perineoscrotal hypospadias 

Autosomal recessive 

Dominican Republic 

Gender role reversal at puberty: ♀  ♂ 

DX = HCG stim test 

T:DHT > 14:1 

 

 

Virilization occurs at puberty related 

to the increased testosterone 

production  and  peripheral  

conversion  by  nongenital 5α-

reductase,  type 1.  Unfortunately,  

the  virilization is  incomplete,  and  a  

small  phallus  and  infertility  are 

likely. 

 

Subsequent  management: Orchiopexy 

& Try for excision of discordant ductal 

structures, but, given the relatively low  

risk  associated  with  leaving  these  

structures, the risk of damage to the vas 

during this dissection likely outweighs 

the benefit of removal 

 



 



 



 



*

 



PAIS CAIS 



 A 2-year -XY boy presented with nonpalpable testes.  

A.External genitalia were male.  

B.Laparoscopy revealed bilateral gonads that were testes on 
longitudinal biopsy. Müllerian structures (arrows) were also seen. 
Note the rudimentary uterus (being held by the grasping forceps) 

 



*

 



 



 



5 alpha-reductase deficiency 



*In patients with 5-alpha-reductase deficiency 

who are raised as male, testosterone or 

dihydrotestosterone (DHT) therapy may 

increase penile length.  

*Two doses of testosterone ester (125 mg per 

dose), given 3 weeks apart has been used in 

prepubertal children and should be considered 

prior to hypospadias repair 

*Higher dose therapy (250-500 mg 1-2 times per 

week given for 6-36 mo) has been used in 

pubertal or postpubertal patients 

 



*In patients with 5-alpha-reductase deficiency 

who are raised female, estrogen replacement 

therapy should be initiated at a bone age of 12 

years or once an increase in gonadotropins is 

observed. The dose is tailored to reach adult 

replacement levels over a 3-4 year range. 

Progesterone or cycling of estrogen therapy is 

not required due to the absence of a uterus. 

 



 

  



• Both ovarian and testicular 
tissue are  present.   

• Gonadal configuration can be 
quite variable 

• Ovary/ovotestis 
{common US} 

• Ovary and testis 

• Bilateral ovotestes 

• Testis/ovo-testis 

• Combinations also  
occur 

 

• Ovotestes are usually polar  
with  an  ovary  at  one  end  
and  a  testis  at  the other, but 
the distribution can be 
longitudinal, requiring deep 
longitudinal biopsy to sample 
the gonad adequately 

 

 Because The Gonad 
Paracrine Effect: ipsilateral  
internal  duct  structures  
correlate  with the  type  of  
gonad  present. Ovotestes  
are  associated with  a  
variable  duct  structure,  
but  usually  fallopian tubes 
prevail 

 

• A variety of  karyotypes, 
with  46,XX  being the most  
common { SRY  gene  
translocation to either X  
chromosome  or  autosome 
may explains  the  
development  of  testicular  
tissue} 



 Ambiguity and asymmetry is 
the rule 

 Tendency for masculinization 

 

 Although it is unusual for  
ovaries  to  be  found  in  the  
labioscrotum,  testes and  
ovotestes  are  often  found  
descended.   

 

 Fertility has been described 
in those raised as female, 
but testicular  fibrosis  
makes  this  unlikely  in  
those  raised  as male. 

 

 Diagnosis: Confirmed By 
Biopsy 

 Gender assignment: based on phenotype 
functional potential 

 In either case: the discordant gonads 
should be removed early; the retained 
testicular tissue will cause virilization in 
the female.  

 

 In males: Hypospadias & Orchiopexy is 
performed {1% to 10% incidence of 
testicular tumor, predominantly 
gonadoblastomas and dysgerminomas, so 
long-term surveillance is needed}. 
Hormonal replacement because of the 
progressive testicular fibrosis. 

 

 In female: Feminizing  genitoplasty 
{Fertility is possible but should be 
screened for testosterone levels,  which  
can  signal  inadequate  resection  of  
testicular tissue. 



 



 



 



 



ovotestes 



Is the second most common neonatal ambiguous genitalia 

  
Mixed Gonadal Dysgenesis 

(MGD)  



2nd most common 

DSD disorder 

45XO/46XY 

Testes + Streak 

Asymmetry of internal 

and external genitalia 

Rule of 3’s 

Penis & 2 gonads 

 

Testes are dysgenetic 

Absent germinal 
elements from 
seminiferous tubules 

Malignant degeneration 

Both testes and streak 
gonad 

Gonadoblastoma, 
seminoma, 
dysgerminoma 

Necessitate 
gonadectomy 



DIAGNOSIS Is suggested  

by: 

 

Turner‟s Stigmata: 

webbed neck 

Karyotype: {45,XO/-

46,XY} 

Confirmed: finding of a 

testis and streak gonad 

 

SYNDROMES WITH         
GONADAL DYSGENESIS 

 

*Denys-Drash 
syndrome 

*Triad 

*Wilm’s tumor 

*DSD 

*progressive 
nephropathy 

*Frasier syndrome 

*46XY DSD & nephrotic 
syndrome 



 



 



 



Treatment 
 

Gender mostly raised as female: because of short stature by 
Turner‟s syndrome and the malignant risk of retained testis. 
If Females: early gonadectomy & feminizing genitoplasty 

 

If Males:  
Hypospadias repair 

Early excision of the streak gonad 

Orchiopexy or orchiectomy {Infertility is  the rule  despite  
adequate testicular endocrine function].  

Close  surveillance of the testis is necessary, unless elective 
orchiectomy and hormone replacement are chosen.  

Testicular biopsy at the time of puberty to exclude 
dysgenetic elements; if carcinoma in situ is identified, low-
dose radiation therapy is curative 

 



Pure Gonadal Dysgenesis

Bilateral streak gonads 

Present as failure to reach menarche 

Turner syndrome – 45XO 

46XX 

Swyer’s syndrome – 46XY 

 



 Autosomal recessive abnormalities in X  chromosome 

 Classically 46,XX 

 Female Phenotype External and Internal 

 Streak  gonads bilaterally {no risk of malignant} 

 

 Presented at  puberty: Turner‟s stigmata + primary 
amenorrhea 

 FSH & LH levels are generally elevated 

 Estrogen and testosterone levels are decreased {hormonal 
replacement at puberty is required} 

 

• Swyer’s syndrome: is XY  sex  reversal or a Male  

Turner‟s  syndrome; A conditions closely related  to  

bilateral streak gonads with High  risk of  malignancy 

in  the  retained streak  gonads.   



Other Syndromes 
 of Aberrant  

Sexual Differentiation 

1- Vanished testis 

2- Klinefelter’s  syndrome  

3- XX  sex  reversal 

4- Mayer-Rokitansky-Küster-Hauser syndrome 

5- Turner Syndrome (45 X, monosomy X) 



1- Vanished testis
 46,XY karyotype 

 Bilateral absent testes  

 Normal external & internal virilization 

 

 Testes were thought to have produced androgen at 

some  point,  resulting in this masculinization, but 

subsequently vanished related to torsion or regression.  

 

 Patients raised as boys with hormonal supplementation 

at puberty 



2- Klinefelter’s  syndrome 

 Male karyotype with two or  more  X  (47,XXY; 48,XXXY; etc.).  

 Phenotypically male prepubertally 

 Acquire abnormal male secondary sexual characteristics (tall 
stature with disproportionately long legs, sparse facial hair, 
decreased muscle mass, and a feminine fat distribution) and 
infertility.  

 

 Testes are small and hard, with decreased androgen production 
and elevated estradiol levels related to primary 
hypergonadotropic hypogonadism.  

 

 Gynecomastia often occurs with an increased risk of breast 
cancer 

 



 



3- XX  sex  reversal

 46,XX  Testicular  DSD  (XX  sex  reversal) 

 Male phenotype  

 

 Translocation Y chromosomal material to the X  

chromosome,  but  it also  can  occur  from  mutation  

of  the  X  chromosome or from mosaicism.  

 The phenotype and management are similar to those 

of Klinefelter‟s syndrome, with the exception of 

shorter stature. 



4- Mayer-Rokitansky-Küster-Hauser 

syndrome

 46,XX  karyotype 

 Normal  female external  genitalia {Short,  blind-ending  
vagina}  

 Normal  ovaries  and  fallopian  tubes   

 

 Absent upper vagina & Rudimentary uterus 

 

 Presentations: Primary amenorrhea or cyclical  pain.   

 

 Treatment: vaginal reconstruction 



5- Turner Syndrome (45 X, monosomy X)

Cystic hygroma and Hydrops 
fetalis. 
•Congenital Heart disease, 
including coarction of the 
aorta 
•Short stature  
 
•Common cause of female 
hypogonadism 
•Failure to develop secondary 
sex characteristics 
•Atrophic streaked ovaries 
•Primary amenorrhea 
>  Infertility 
 
•No Barr body present  

Turner Syndrome  

 

 

short stature; 

short webbed neck;  

cubitus valgus;  

Lymphedema. 



 



Evaluation of the newborn 

with  

ambiguous genitalia 

 

Workup  

DSD 

Diagnosis of ambiguous genitalia is a  

Medical emergency 

 



*Detailed family history :  

- Of genital ambiguity, infertility, or unexpected changes at 

puberty may suggest a genetically transmitted trait 

- History of early death of infants in a family may suggest a 

previously missed adrenogenital deficiency (CAH) 

 

* Prenatal exposure to exogenous or endogenous androgens, 

estrogens or potential endocrine disruptors 

 

 

* Maternal virilization during pregnancy 

 



-General 
examination – 
dysmorphisms 

 

-Examination of 
external genitalia 

 

-Phallus 

 

 

• Palpable gonad represents 
a  testis or ovotestis 

 

• Palpable gonad Rules out 
46,XX DSD &  PGD  

 

• If both gonads are 
palpable: indicates 46,XY 
DSD.  

 

• If One gonad palpable: 
either MGD or 
ovotesticular DSD 

 

• Labia/scrotum 

     Fusion abnormalities 

     Rugation 

     Color 

 

• Phallic stretched length<2cm 

• Clitoral size>7mm 

• Position of the urogenital  

sinus   

• Rectal  examination to 

palpable uterus.  

• Assessment stigmata of 

Turner‟s which associated 

with MGD and PGD  

• Bronzing areola or scrotum 

can suggest elevated ACTH in 

CAH 





 Karyotyping : may take from 3 days to 3 weeks 

 Electrolytes : for detection salt losing 

 Serum 17 hydroxyprogesterone: High in most of CAH 

 Hormones (see cholesterol pathway) 

  - 17 OH progesterone 

  - DHEA 

  - Androstendione 

  - Testosterone level 

 Others: 

 Testosterone and DHT {for evaluating 5α-reductase 
deficiency}   

• Elevated LH & low MIS {suggest testis dysgenesis or absence}  



*Elevated serum testosterone-to-DHT ratio 

(T/DHT) is the hallmark of 5-alpha-reductase 

type 2 deficiency. Typically, testosterone levels 

are normal to modestly elevated and DHT levels 

are low to undetectable. levels are detectable 

to diagnostic levels during the physiologic 

testosterone surge that occurs between birth 

and age 1-3 months. 



*Multiple protocols, both short-term and long-
term, have been established with varying 
sensitivities.  

*Three common protocols include the 
following: 

(1) 1500 IU intermuscularly (IM) on days 1, 3, 
and 5 (short test);  

(2) 1500 IU IM every other day for 7 injections 
(prolonged test); or  

(3) 5000 IU/m2 IM as a single dose. Laboratory 
results are established prior to hCG (baseline) 
and 24 hours after the last dose (stimulated). 



*In normal prepubertal males, the mean T/DHT 

ratio following hCG stimulation is 10.7, with 

ranges from 3.5-14. In male infants, the 

stimulated ratio is somewhat lower and is 

usually less than 10. The T/DHT ratio in 

prepubertal patients with 5-alpha-reductase-2 

deficiency generally exceeds 30. In adults, the 

discriminatory value of the post hCG T/DHT 

ratio is even higher. Normal patients respond 

with ratios from 8-16, while patients with 5-

alpha-reductase-2 deficiency exhibit T/DHT 

ratios from 35-84 



Role of the clinical 

genetics service within 

the specialist DSD 

team.  

FISH, fluorescence in 

situ hybridization;  

MLPA, Multiplex 

Ligation-dependent 

Probe Amplification. 



• Pelvic US: for a uterus 

and Fallopian tubes 

• Urogenital sinugram: 

to identifying the  

level of confluence of  

a vagina & urethra + its  

relation  to  the  

urethral  sphincter 

 

• Laparoscopy  

 

• Gonadal biopsy: required for 

diagnostic purposes, but the  

diagnosis  of CAH can be made 

by metabolic evaluation alone 

 

• Endoscopy: is not usually 

required for diagnosis, but is 

essential in characterizing the 

internal duct structure, level of 

confluence of the urogenital 

sinus, and planning for and 

performing the reconstructive 

surgical procedures 



Gender-assignment 

 Medical emergency 

    do test stat and inform 

the parents what the 

diagnosis is 

  -pros and cons 

   

 Decide gender later 

and let child decide 

 -Decide gender 

later and child 

involved in 

decision 

 -Pros and cons 

 

 Gender-assignment team 

including a  pediatric  urologist/-

surgeon, endocrinologist, 

geneticist, neonatologist, 

psychologist, and social worker 

together evaluate any newborn 

with ambiguous  genitalia  

 

 The goals of gender assignment 

and management  should  

include  preservation of sexual 

function and any  reproductive  

potential  with  the least number 

of  operations, appropriate 

gender appearance with a  

stable gender identity, and  

psychosocial well-being 

*Based on 

-specific pathophysiology 

-prognosis for 

spontaneous pubertal 

development 

-potential for sexual 

activity 

-potential for fertility 

-endocrine function 

-parental wishes 

 

Psychosexual 

development 



 



 



ADOLESCENT 

Gender-assignment 



Pubertal Development 

Transition from sexual immaturity to potential fertility 

during which secondary sexual characteristics develop 

 

 Decreasing sensitivity of the HPG axis 

and increasing pulsatile release of 

GnRH, LH and FSH 



Puberty 

Significant variations in onset, timing, tempo, and 

magnitude of pubertal changes are normal 

 

 • Despite expected variability, the 

progression through puberty is 

predictable 



Normal Puberty 

Mean age of onset of 11.2 years in girls 

and 11.6 years in boys 

 

Girls - Breast development 

Boys - Increase in testicular size, length > 2.5 cm or 

volume > 4 cc 

 Progression from Tanner stage II – V takes 2-4 years 



Normal Pubertal Variants 

Premature thelarche 

 early breast development without other signs of 

puberty 

 occurs before age 2 years or after age 6 years 

 Premature adrenarche 

 early development of pubic hair 

 usually occurs between ages 6 and 8 years 

 No height acceleration or advancement in the bone 

age 

 Re-evaluation every 4-6 months is needed 



Mean Ages (+ SD) of Tanner Stages in American 

Girls Tanner Stage Age (years) Description 

 

II breast development 11.2 + 1.1 elevation of 

breast and papilla, enlargement of areola pubic 

hair 11.6 + 1.2 sparse, long, lightly pigmented 

hair 

III breast development 12.0 + 1.0 further 

enlargement of breast and areola pubic hair 11.8 + 

1.0 hair is darker, coarser and spreads onto pubes 



IV breast development 12.4 + 0.8 projection of 

areola and papilla to form a secondary mound 

pubic hair 12.4 + 0.9 hair is adult in type but 

covers a smaller area 

V breast development 14.0 + 1.2 mature stage, 

projection of papilla only pubic hair 14.0 + 1.3 hair 

is adult in quantity and type, inverse triangle 



 



 



Mean Ages (+ SD) of Tanner Stages in American Boys 

Tanner Stage Age (years) Description 

 

II genital development 11.6 + 1.1 testes 4 cc, scrotal 

thinning pubic hair 13.4 + 1.1 sparse, long, lightly pigmented 
hair at base of penis 

III genital development 12.9 + 0.8 growth of the penis in 

length and breadth, further testes and 

scrotal growth pubic hair 13.9 + 1.0 hair is darker, coarser 

and spreads over pubes 



IV genital development 13.8 + 1.2 penis, testes enlarge 

further pubic hair 14.4 + 1.1 hair is adult in type but covers 

a smaller area 

V genital development 14.9 + 0.8 penis is adult size and 

shape, testes 20 cc pubic hair 15.2 + 1.1 hair is adult in 

quantity and type, inverse triangle, spread onto medial 

thighs 



 



 



Stage 1. Pre-adolescent.Testes, scrotum and penis are of about 

the same size and proportion as in early childhood. 

Stage 2. Enlargement of scrotum and testes. Skin of scrotum 

reddens and changes in texture. Little or no enlargement of 

penis at this stage. 

Stage 3. Enlargement of the penis which occurs at first mainly 

in length. Further growth of the testes and scrotum. 

Stage 4. Increased size of penis with growth in breadth and 

development of glans.Testes and scrotum larger; scrotal skin 

darkened. 

Stage 5. Genitalia adult in size and shape. 



Stage 1. Pre-adolescent.The vellus over the pubes is not further 

developed than that over the abdominal wall, i.e. no pubic hair. 

Stage 2. Sparse growth of long, slightly pigmented downy hair, 

straight or slightly curled at the base of the penis. 

Stage 3. Considerably darker, coarser and more curled.The hair 

spreads sparsely over the junction of the pubes. 

Stage 4. Hair now adult in type, but area covered is still considerably 

smaller than in the adult.No spread to the medial surface of thighs. 

Stage 5. Adult in quantity and type with distribution of the horizontal 

(or classically „feminine‟) pattern. Spread to medial surface of thighs 

but not up linea alba or elsewhere above the base of the inverse 

triangle (spread up linea alba occurs late and is rated stage 6). 



 



Measured from the pubo-penile skin junction to the tip of the glans 



Testicle Size Dimension Average 

Length 2 in (5 cm) 

Width 0.8 in (2 cm) 

Height 1.2 in (3 cm) 

 

 

 

 

 



Average Testicle 

Temperature: 

35 Degrees Celcius  

(99 Degrees Fahrenheit) 

. 

 

 



Average Testicle 

Volume: 
1.10 in³ (18 cm³) 

: 

 

 



Dr. James Tanner, a British pediatrician, has 

established a reference system for measuring 

male testicle size called the Tanner stages which 

provide a beautiful reference chart for following 

the different stages of body development 

from infancy to adulthood. For testicle 

development, the tanner stage of development 

contains a chart of testicle sizes that is designed 

to show what the average testicle sizes are for 

different stages of life showing the volume (ml) it 

can hold.  



The tanner stages of measuring male testicle size are: 

Childhood – 1 to 3 ml 

Early Puberty – 4 to 6 ml 

Mid Puberty – 8 to 10 ml 

Late Puberty – 14 to 16 ml 

Adulthood – 18 to 25 ml 

 

The tanner stages of measuring male testicle size are:   

•Childhood – 1 to 3 ml 

•Early Puberty – 4 to 6 ml 

•Mid Puberty – 8 to 10 ml 

•Late Puberty – 14 to 16 ml 

•Adulthood – 18 to 25 ml 

 

http://www.drelist.com/testicle-size
http://www.drelist.com/testicle-size
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http://www.drelist.com/testicle-size
http://www.drelist.com/testicle-size
http://www.drelist.com/testicle-size
http://www.drelist.com/testicle-size
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The orchidometer consists of a series of 

oval-shaped beads made from plastic or 

wood that is strung together in the order 

of increasing size which is compared to a 

male‟s testicles for measurement. Each 

oval has a number on it that corresponds 

to a milliliter(ml) amount. For e.g. the 

oval marked as 4 has a volume of 4 ml. 

http://www.healthmango.com/wp-content/uploads/2011/05/testicle-size-measurement.jpg


Penile length in centimeters 

= -2.27 + 0.16 X (gestational 

age in weeks) 

 



*Possible causes of acquired testicular failure 

(eg, mumps orchitis, trauma, radiation exposure 

of the head or testes, and chemotherapy) 

*Drugs that may interrupt testicular function: 

Including agents that interfere with testosterone 

synthesis, such as spironolactone, cyproterone, 

marijuana, heroin, and methadone 

 



Gynecomastia 
 Transient breast development, typically resolves 

within 2 years 

 75% of males affected 

 Occurs Tanner Stage II/III 

 Etiology – estrogen/androgen imbalance, increased 

tissue sensitivity, ?? 

 Pathology – Klinefelter syndrome, estrogens, drugs, 

breast tumors 

 Treatment – reassurance, surgery, treatment of the 

underlying condition 



PRECOCIOUS PUBERTY 

 
 Onset before age 8 years in girls or age 9 years in boys 

 Central - reactivation of the HPG axis 

 5 times more common in girls 

 most cases are idiopathic 

 neurologic causes in > 60% of boys 

 Peripheral 

PRECOCIOUS PUBERTY 

1) Differentiate central from peripheral\precocious puberty 

2) Identify and appropriately treat thecause of the precocious 

puberty 



Differential Diagnosis of Precocious Puberty 
Central Precocious Puberty (CPP) 

Idiopathic 

Central Nervous System Lesions 

Hypothalamic hamartomas 

Other tumors (neurofibromas, craniopharyngioma, etc.) 

Malformations (septo-optic dysplasia, hydrocephalus, 

arachnoid cyst, etc.) 

Infection (brain abscess, meningitis, etc.) 

Trauma (post-surgical, irradiation, injury, etc.) 

Peripheral Precocious Puberty States 

Peripheral Precocious Puberty (PPP) 

Congenital Adrenal Hyperplasia 

Ovarian cysts 

Autonomous (McCune-Albright syndrome, testotoxicosis) 

Exogenous hormones 

Severe primary hypothyroidism 

Tumors – adrenal, gonadal (gonadoblastomas, etc.), 

hepatoblastomas, etc. 



HISTORY 

 

 Determine the growth pattern 

 General assessment - health, nutrition, medications 

 CNS trauma/infections, HAs, visual changes 

 Pubertal symptoms - duration, progression 

 Onset of puberty in other family members 

 Exposure to exogenous hormones 



PHYSICAL EXAM 

 Tanner staging 

 True breast development vs. fatty tissue 

 Visual inspection of the vagina to assess estrogen 

stimulation 

 non-stimulated mucosa - glistening red 

 stimulated mucosa - pinkish 

 Other pubertal changes 

 acne, body odor and axillary hair 

 Funduscopic and visual field evaluations 

 Pigmented lesions (McCune-Albright syndrome, 

neurofibromatosis) 

 Neurologic assessment 



Congenital Adrenal Hyperplasia 

 

 Ambiguous genitalia 

 Virilization in females 

 Males incomplete masculinization 

 Advanced somatic development 

 Precocious puberty 

 Adult short stature 

 Diagnose with clinical and laboratory findings 



LABORATORIES AND 

IMAGING STUDIES 

 Bone age x-ray 

 advanced with precocious puberty 

 children with premature thelarche or premature 

adrenarche will not have advanced bone ages 

 Gonadotropins 

 random levels may not be elevated 

 in most cases don’t do them! 



 GnRH stimulation test 

 children with CPP will have a brisk rise in LH and FSH 

 prepubertal children or those with PPP will not show a rise 
in LH and FSH levels 

 Estradiol or testosterone 

 T4, TSH, DHEA-S, 17-hydroxyprogesterone 

 severe primary hypothyroidism 

 late onset congenital adrenal hyperplasia 

 adrenal tumors 

 Pelvic ultrasound 

 identify large ovarian cysts or neoplasms 

 assess development of the uterus and ovaries 

 High resolution head MRI 

 girls younger than 5 years old, all boys with CPP 

 Imaging of the adrenals/gonads 



THERAPY 

 Central PP 

 GnRH agonists 

 bind to and stimulate the GnRH receptors 

 continuous stimulation stops gonadotrope secretion of LH 

and FSH 

 Tumors 

 CNS 

 resection, chemotherapy and/or radiation therapy as 

indicated 

 hypothalamic hamartoma can be treated with a GnRH 

agonist 

 Adrenal/Gonadal tumors - resection 



THERAPY (cont.) 

 

 Congenital adrenal hyperplasia 

 physiologic glucocorticoid replacement 

 Hypothyroidism – thyroid replacement 

 Large ovarian cysts - resection 

 McCune-Albright syndrome, et al 

 Ketoconazole, testolactone or spironolactone 



Lack of secondary sexual characteristics by age 14 years in 

boys or 13 years in girls 

 

 smaller than their peers 

 short stature exaggerated by lack of pubertal growth spurt 

 More common in boys than girls 

 Lack of progression through the stages of puberty within 

4.5 to 5 years after onset 

 Psychologically and socially devastating 



Differential Diagnosis of Delayed Puberty Constitutional 

Growth Delay 

 

Hypopituitarism – idiopathic or acquired 

Multiple pituitary hormone deficiencies 

Kallmann syndrome 

Chronic illness, malnutrition 

Hypothyroidism 

Hyperprolactinemia 

Gonadal failure 

Turner syndrome 

Klinefelter syndrome 

Miscellaneous disorders 



EVALUATION 

 

 History 

 delayed puberty in one or both parents 

 trauma or medical injury 

 eating disorders, nutritional status 

 anosmia 

 rigorous physical training 

 Physical exam 

 dysmorphic features 

 body measurements 

 Bone age x-ray – onset of puberty correlates better with bone age 
than with chronologic age 

 Gonadotropins - random LH and FSH levels helpful only if 
elevated 

 TSH, T4, prolactin 

 CNS imaging - suspected intracranial pathology 

 Karyotype – Turner syndrome, Klinefelter syndrome 

 



Constitutional Growth Delay 

 

 Short stature in childhood 

 Low/normal growth velocity 

 Delayed bone age 

 Family history 

 Final height 

 Reassurance or a short course of hormonal treatment 



 



 



 



 



 



Figure 10.x2  

Exploring sexual dysfunctions  



Figure 10.x2 (cont.)  

Exploring sexual dysfunctions 



Figure 10.x1 (cont.) 

Exploring sexual and gender identity disorders 



*
Figure 10.x1 (cont.) 

Exploring sexual and gender identity disorders 



Medical care 

• Medical care is dictated by gender assignment 
and surgical intervention 

• Hormone replacement therapy should be 
considered in patients raised in the male 
gender and is required in patients raised in the 
female gender that have undergone 
gonadectomy 



• In patients with 5-alpha-reductase deficiency who 
are raised as male, testosterone or 
dihydrotestosterone (DHT) therapy may increase 
penile length. Two doses of testosterone ester 
(125 mg per dose), given 3 weeks apart has been 
used in prepubertal children and should be 
considered prior to hypospadias repair. Higher 
dose therapy (250-500 mg 1-2 times per week 
given for 6-36 mo) has been used in pubertal or 
postpubertal patients 



• Some males with 5-alpha-reductase type 2 
deficiency respond with an increase in penile size 
when 2% dihydrotestosterone (DHT) cream is 
applied. Maximum penile enlargement is 
achieved after 6 months of treatment. 

 

• If testosterone is used in a prepubertal patient, 
parents should be counseled over the potential to 
decrease final adult height secondary to 
androgen associated skeletal advancement 



• In patients with 5-alpha-reductase deficiency who are 
raised female, estrogen replacement therapy should be 
initiated at a bone age of 12 years or once an increase 
in gonadotropins is observed. The dose is tailored to 
reach adult replacement levels over a 3-4 year range. 
Progesterone or cycling of estrogen therapy is not 
required due to the absence of a uterus. 

• Decreased bone mineral density may be a complication 
for female patients who are not initiated or not 
maintained on appropriate estrogen replacement 
therapy but does not appear to be a problem for male 
patients with intact gonads 



Dihydrotestosterone 
DHT cream 2% or Andractim DHT gel 

 
• Promotes and maintains secondary sex 

characteristics in androgen-deficient males. 

 

Andractim DHT gel: 
- 2.5 % DHT 
- 80 gm tube 

http://reference.medscape.com/drug/premarin-estrogens-conjugated-342771


Estrogens, conjugated (Premarin) 

 
Induces the synthesis of DNA, RNA, and various 
proteins in target tissues. Promotes development of 
secondary sex characteristics. 

 

Ethinyl estradiol (Estinyl) 

Induces synthesis of DNA, RNA, and various 
proteins in target tissues. Promotes development 
of secondary sex characteristics. 



Testosterone enanthate or cypionate (Delatestryl) 

  

Promotes and maintains secondary sex 
characteristics in males with androgen deficiency. 
Limited data suggest that testosterone therapy may 
increase penile shaft length and circumference, 
increase erectile potency and ejaculatory volume, 
increase facial hair and muscularity, and improve a 
sense of well-being in patients with 5-alpha-
reductase deficiency. The goal of adult dosing is to 
get the DHT level into the normal range. 

 



Medical Care 

• Medical care for a patient with androgen 
insensitivity syndrome (AIS) has 2 aspects: 
hormone replacement therapy (HRT) and 
psychological support 



HRT 

• HRT is the first and less complex aspect. All patients 
with complete androgen insensitivity syndrome 
(CAIS) and most patients with all but the mildest 
forms of partial androgen insensitivity syndrome 
(PAIS) undergo gonadectomy at some point in their 
treatment. Adolescent and adult patients with 
androgen insensitivity syndrome require hormone 
replacement. 

 



• For patients with complete androgen insensitivity 
syndrome, hormone therapy almost always consists of 
estrogen replacement.  

• The general belief is that these women do not require 
progesterone because they have no uterus. Some 
evidence suggests that progesterone therapy combined 
with estrogen replacement may lessen the long-term risk 
of breast cancer, although this type of therapy is 
debatable.  

• More recent meta-analyses suggest progesterone 
administration may have little or no advantage for 
patients without a uterus. Therapy usually is initiated 
with a low dose of estrogen alone, then is increased to 
routine adult dosing. Progesterone is added, if 
considered appropriate, after maintenance therapy with 
estrogen is established. 

 



• For individuals with partial androgen insensitivity 
syndrome , traditional therapy has mirrored therapy 
for individuals with complete androgen insensitivity 
syndrome. Patients with partial androgen insensitivity 
syndrome who have a male gender identity, however, 
may be treated with testosterone and/or 
dihydrotestosterone (DHT).  

• The advantage of DHT is that it cannot be aromatized 
to estrogen. No medical consensus has been reached 
about this therapy; no dosage schedules have been 
established. Therapy may vary depending on the 
nature of the gene defect. 



Medication Summary 

• Hormone replacement therapy (HRT) with 
estrogens has been the standard of practice for 
postorchidectomy patients with androgen 
insensitivity syndrome (AIS). Although most 
physicians prescribe estrogen alone, some 
physicians have begun adding progesterone to 
the regimen, based upon a relatively small 
amount of data that suggests progesterone may 
lower the risk of breast cancer, have a role in the 
ductal development of the breast, or have some 
role in bone mineral accretion. (These potential 
benefits are hypothetical.) 
 



• Administration of androgens in more masculinized patients 
with partial androgen insensitivity syndrome (PAIS) has 
been suggested but remains highly controversial. Because 
some patients now are assigned male gender and are 
identifying as males in adulthood, this treatment probably 
will be described more extensively soon. No data currently 
describe dosage, administration, benefits, or adverse 
effects of androgen administration to patients with 
androgen insensitivity syndrome. Dosage and response 
likely depends on the severity of the receptor defect. 
Dihydrotestosterone (DHT) or androgen analogues that 
cannot be aromatized to estrogen appear to be the 
treatments of choice. 
 



Estrogens 

• These agents are used as hormone replacement for 
women with androgen insensitivity syndrome who are 
postgonadectomy to support development and 
maintenance of secondary sexual characteristics and to 
prevent osteoporosis. 

• Conjugated estrogens (Premarin) 

• Represents the average composition of estrogens in 
pregnant mare urine. Composed of estrone, equilin, 
17-alpha estradiol, equilenin, and 17-alpha 
dihydroequilenin (in small amount). Rapidly 
biotransformed after administration. 

 



Ethinyl estradiol (Estinyl) 

• Bioequivalence of various estrogens is quite 
unclear, but 5-10 mcg of ethinyl estradiol 
equals approximately 300 mcg of conjugated 
estrogens in terms of quantifiable metabolic 
effects on sex hormone binding globulin and 
gonadotropins. 

 



CAH 

• Newborns with ambiguous genitalia should be 
closely observed for symptoms and signs of 
salt wasting while a diagnosis is being 
established. Clinical clues include abnormal 
weight loss or lack of expected weight gain. 
Electrolyte abnormalities generally take from a 
few days to 3 weeks to appear, but in mild 
forms of salt-wasting adrenal hyperplasia, salt 
wasting may not become apparent until an 
illness stresses the child. 

 



Management  

• Patients with dehydration, hyponatremia, or 
hyperkalemia and a possible salt-wasting form of 
CAH should receive an IV bolus of isotonic sodium 
chloride solution (20 mL/kg or 450 mL/m 2) over 
the first hour, as needed, to restore intravascular 
volume and blood pressure; this may be repeated 
if the blood pressure remains low 

• Dextrose must be administered if the patient is 
hypoglycemic and must be included in the 
rehydration fluid after the bolus dose to prevent 
hypoglycemia 
 



• After samples are obtained to measure electrolyte, 
blood sugar, cortisol, aldosterone, and 17-
hydroxyprogesterone concentrations, the patient 
should be treated with glucocorticoids; treatment 
should not be withheld while confirmatory results are 
awaited 

• After the patient's condition is stabilized, treat all 
patients who have adrenal hyperplasia with long-term 
glucocorticoid or aldosterone replacement (or both), 
depending on which enzyme is involved and on 
whether cortisol and/or aldosterone synthesis is 
affected 

• Patients who are sick and have signs of adrenal 
insufficiency should receive stress dosages of 
hydrocortisone (50-100 mg/m 2 or 1-2 mg/kg IV 
administered as an initial dose), followed by 50-100 
mg/m 2/day IV divided every 6 hours 

 
 



The Endocrine Society's 2010 clinical practice guidelines note 
the following: 
• Prenatal treatment for CAH should be regarded as 

experimental 
• Glucocorticoid therapy should be carefully titrated to avoid 

Cushing syndrome 
• Mineralocorticoid replacement is encouraged; in infants, 

mineralocorticoid replacement and sodium 
supplementation are encouraged 

• Use of agents to delay puberty and promote growth are 
experimental 

• Psychiatric support should be encouraged for patients with 
adjustment problems 

• Medication should be used judiciously during pregnancy 
and in symptomatic patients with nonclassical CAH 
 



The Endocrine Society's 2010 clinical 
practice guidelines note the following 

• Adrenalectomy should be avoided 

• Surgical reconstruction may not be necessary 
during the newborn period in mildly virilized 
girls but may be appropriate in severely 
virilized girls; it should be a single stage genital 
repair, performed by experienced surgeons 



Medication 
Summary 



Progestins 
• These agents may be used to inhibit the secretion 

of pituitary gonadotropins. 

Medroxyprogesterone (Depo-Provera, Provera)  

• Medroxyprogesterone may reduce the secretion 
of luteinizing hormone (LH) and follicle-
stimulating hormone (FSH) from the pituitary by 
decreasing the amount of gonadotropin-releasing 
hormone (GnRH) secreted by the hypothalamus. 
This suppression, in turn, suppresses sex 
characteristics in males. 

 



Gonadotropin-Releasing Hormone 
Agonists 

• Gonadotropin-releasing hormone (GnRH) analogs produce 
a hypogonadotrophic-hypogonadal state by down-
regulation of the pituitary gland. 

 
Leuprolide (Eligard, Lupron Depot, Lupron Depot-Ped) 
• Leuprolide suppresses ovarian and testicular 

steroidogenesis by decreasing luteinizing hormone (LH) and 
follicle-stimulating hormone (FSH) levels. With long-term 
administration, this agent suppresses gonadotropic 
responsiveness to endogenous gonadotropin-releasing 
hormone (GnRH), thereby reducing secretion of LH and 
FSH, which, in turn, reduces ovarian and testicular steroid 
production. 
 



Goserelin (Zoladex) 
• Goserelin suppresses ovarian and testicular steroidogenesis 

by decreasing luteinizing hormone (LH) and follicle-
stimulating hormone (FSH) levels. With long-term 
administration, this agent suppresses gonadotropic 
responsiveness to endogenous gonadotropin-releasing 
hormone (GnRH), thereby reducing secretion of LH and 
FSH, which, in turn, reduces ovarian and testicular steroid 
production. 

Nafarelin (Synarel) 
• Nafarelin is an analog of gonadotropin-releasing hormone 

(GnRH) that is approximately 200 times more potent than 
natural endogenous GnRH. With long-term administration, 
this agent suppresses gonadotropic responsiveness to 
endogenous GnRH, thereby reducing secretion of LH and 
FSH, which, in turn, reduces ovarian and testicular steroid 
production. 
 



Aldosterone Antagonists, Selective 

• Aldosterone antagonists may block androgen 
receptors. 

Spironolactone (Aldactone) 
• Spironolactone is an aldosterone antagonist that 

competes with testosterone and 
dihydrotestosterone receptor sites. It also 
reduces free testosterone levels as more is bound 
by the increased quantity of sex hormone–
binding globulin (SHBG). It is used most 
effectively in combination with an oral 
contraceptive. 
 



Antineoplastics, Antiandrogens 

• Antiandrogens are another group of agents used 
as a first-line therapy for hirsutism. However, the 
teratogenic potential of these drugs means that 
they should be used in conjunction with 
adequate contraception in women of 
reproductive age. 

Flutamide 

• Flutamide is a nonsteroidal antiandrogen that 
inhibits androgen uptake or binding of androgen 
to target tissues. 

 



Oral Contraceptives 
• Oral contraceptives inhibit ovarian androgen production 

and are probably the first choice for young women with 
hirsutism who do not want to become pregnant. Oral 
contraceptives are inexpensive, and they promote regular 
uterine bleeding. Oral contraceptives can be used in 
combination with antiandrogens or other agents. 

Ethinyl Estradiol, drospirenone, and levomefolate (Beyaz)  
• This combination of estrogen and progestin suppresses 

ovarian production of androgens. 
Ethinyl estradiol and norethindrone (Estrostep Fe)  
• This combination of estrogen and progestin suppresses 

ovarian production of androgens. 



Ethinyl estradiol and norgestimate (Ortho Tri-
Cyclen) 

• This combination of estrogen and progestin 
suppresses ovarian production of androgens. 

Ethinyl Estradiol and Drospirenone (Yaz) 

• This combination of estrogen and progestin 
suppresses ovarian production of androgens. 

Norethindrone acetate and ethinyl estradiol 
(Ortho-Novum, Nortrel, Cyclofem) 

• This combination of estrogen and progestin 
suppresses ovarian production of androgens. 

 



Estrogen Derivatives 
• These hormones are used for replacement therapy in 

hypogonadism associated with a deficiency or absence 
of endogenous testosterone or estrogen. 

Estrogens, conjugated (Premarin)  
• Estrogen is important in the development and 

maintenance of the female reproductive system and 
secondary sex characteristics, promoting the growth 
and development of the vagina, uterus, fallopian tubes, 
and breasts. It affects the release of pituitary 
gonadotropins; causes capillary dilatation, fluid 
retention, and protein anabolism; increases the water 
content of cervical mucus; and inhibits ovulation. 
 



Androgens 
• Androgens are used for replacement therapy 

in hypogonadism associated with a deficiency 
or absence of endogenous testosterone. 

Testosterone (Testim, Androderm, Depo-
Testosterone, Androderm, AndroGel) 

• Testosterone is an anabolic steroid that 
promotes and maintains secondary sex 
characteristics in androgen-deficient males.  

 





Earlier repair  

may help reduce parents anxiety and encourage parent/child 
bonding.  

 

Surgical reconstruction:  

in the first 3 to 6 months of life 

 

In micropenis:  

if penile size doesn‟t reach 2.5 cm (after 3 injections of 25 mg 
testosterone), male assignment is not advisable 

 



Surgical 
Care 

 



Female gender assignment  

• In patients with near complete enzyme 
dysfunction, infants have pseudovaginal 
perineoscrotal hypospadias, severely bifid 
scrotum, small phallic structure (microphallus 
or clitoromegaly, description designated based 
on gender assignment), and urogenital sinus 
(blind vaginal pouch). 

 



• Feminizing genitoplasty is a broad term to 
describe potential surgical interventions, and may 
include gonadectomy (removal of the testes), 
restructuring of the labioscrotal folds into labia, 
and reduction or recession of the phallus to 
provide a more clitoral appearance. Recent 
advances in surgical techniques have focused on 
procedures that spare the clitoral enervation; 
however, no long-term studies have assessed the 
success of these procedures. 

 



• Specific surgeries include gonadectomy, 
clitoroplasty with preservation of the clitoral 
glans and sensory input, separation of the 
urethra from the vagina, and construction (eg, Y-
V vaginoplasty, colovaginoplasty). 

• Laparoscopic gonadectomy is recommended, if 
available. Proponents of female gender 
assignment recommend early gonadectomy to 
lessen the exposure to androgen, allowing for 
development of a more stable female gender 
identity and to avoid the associated virilization 
that occurs with puberty. 

 



Although some centers advocate for a single-stage 
procedure, others delay vaginal reconstruction surgery 
until puberty when the patient is better able to perform 
required postsurgical care (dilatation). 

Complications include the following: 

• Urinary tract complications 

• Decreased clitoral sensation 

• Vaginal and/or introital stenosis 

Estrogen replacement therapy is required for the 
initiation of puberty. This therapy is typically started after 
the patient has attained a bone age of 12 years or once 
an increase in gonadotropin levels (leuteinizing hormone 
[LH] and follicle-stimulating hormone [FSH]) is noted. 

 



• Postoperative care for vaginoplasty involves the use of 
vaginal dilatation with moulds and for patients that 
underwent prepubertal vaginoplasty may require 
repair of introital and/or vaginal stenosis and vaginal 
lengthening. 

• Once gonadectomy has been performed, fertility is not 
possible, even if the patient decides on a gender-role 
change during adolescence or adulthood. Childbirth is 
not possible because no mullerian structures are 
present due to the presence of mullerian inhibiting 
substance during fetal development. 



Male gender assignment  

The same clinical description and timing considerations 
apply as is described for female gender assignment above. 

The surgical correction of hypospadias, chordee, and/or 
cryptorchidism is required in most cases. The technique is 
determined by severity. Approaches include the following: 

• Urethroplasty (Perineoscrotal hypospadias repair is 
typically a multistage procedure.) 

• Repair of bifid scrotum 

• Chordee repair 

• Orchiopexy 



Complications include the following: 

• Urethral fistula 

• Urethral stenosis 

 

Micropenis is an anticipated clinical feature, 
defined by stretched penile length of less than 2.5 
cm in a term newborn or a length of less than 7 
cm in an adult male 



• Testosterone or DHT therapy has been reported 
to increase penile size and virilization. The 
nonaromatizable nature of DHT decreases the 
chance for developing iatrogenic gynecomastia. 
However, neither DHT gel nor a long-acting 
injectable form of DHT are currently available in 
the United States. 

• If testosterone is administered to prepubertal 
children, advancing skeletal age that ultimately 
results in decreased final height is a risk. 



• In patients with 5-alpha-reductase deficiency, 
limited data suggest that high-dose testosterone 
may increase penile shaft length and 
circumference, increase erectile potency and 
ejaculatory volume, increase facial hair and 
muscularity, and improve a sense of well-being 

• Various penile enhancement procedures are 
available and are directed at increasing penile 
length or circumference. Unfortunately, limited 
standardization of procedures and disappointing 
short-term and long-term patient satisfaction are 
reported. 



• Significant complications associated with the 
surgical procedures include penile deformity, 
paradoxical shortening, scarring and 
granuloma formation, and sexual dysfunction. 

• The average increase in penile length for 
either medical or surgical intervention is 1-2 
cm. 



• Patients with 5-alpha-reductase deficiency 
who have not undergone feminizing 
procedures may be fertile; however, most of 
this subpopulation require in vitro fertilization 
or other assisted-fertilization 
techniques.Sperm counts are typically very 
low, with abnormal spermatogenesis and thick 
ejaculate. 

 



Male Reconstructive Genital Surgery

1.Orchiopexy or Orchiectomy 

2.Hypospadias repair 
 

• Orchiopexy  may  be  extremely  difficult  because the vas 
deferens can be closely adherent to müllerian duct  
remnants,  such  as  a  fallopian  tube  or  uterus. A portion of 
these structures may be left in situ if the risk of damage to 
the vas deferens or testicular vasculature 

 

• In aphallia, demasculinizing penile trauma, or female-to-male 
gender  reassignment; a  radial  forearm or osteocutaneous 
fibula flap have been described with  some  reasonable 
success These  corrective efforts are usually undertaken in 
adulthood 

 



Female Reconstructive Genital Surgery

1.Clitoroplasty 

2.Monsplasty 

3.Vaginoplasty  

 

 Timing of the vaginoplasty:  

• Depends on the level  of confluence of  the  urogenital 

sinus 

• If low confluence: in the neonatal period 

• If high confluence: in peripubertal; because vaginal 

dilation is often necessary after  repair 

 



Clitoroplasty

 Placing traction suture in the glans 

 Dorsolateral incision, leaving a 4- to 5-mm distal preputial 
cuff   

 Lateral  borders of the mucosalized plate are  incised, 
taking this back adjacent to the urogenital sinus 

 Degloving of the shaft of the phallus skin superficial to 
Buck‟s fascia.  

 Lateral fascial incisions to create a plane just beneath 
Buck‟s fascia from the level just proximal to the glans 
back to the pubic symphysis 

 The mucosalized plate is elevated on the ventrum and 
preserved to fill naturally the void between the urethral 
meatus and clitoris 

 



 The dorsal pedicles, including the neurovascular 
bundles, are preserved.  

 The corporeal bodies are suture ligated at their base 
at the level of the pubic symphysis,  and  the  distal  
corporeal  tissue  is  excised 

• I  do  little  to  reduce  the  size  of  the  glans  clitoris  
because  I  believe  that  even  when  it  is  markedly 
enlarged,  it  can  be  recessed  and  has  a  quite  
normal appearance in adulthood. 

•  By not trying to reduce the size  of  the  clitoris,  
nerve  injury  is  limited 

• The clitoris  is  anchored  to  the  corporal  stumps  to  
secure its position, being sure not to compromise the 
dorsal neurovascular pedicle 

 



 



Monsplasty

 Dorsal  phallic  shaft  skin  is incised  vertically 

 Preputial  hood  is  formed  for  the clitoris 

 Then  construct the labia minor with “V”-shaped 
advancement flaps 

 



Vaginoplasty
• A posterior inverted “U”-shaped flap 

is then made from the level of the 
ischial tuberosities to just posterior to 
the urogenital meatus.  

 

• For low confluence: 

• Dissection  is  carried  along  the  
posterior  aspect of the urogenital 
sinus to the level of the confluence,  

• Posterior wall is incised until the 
vaginal introitus is  normal  in  caliber,  
and  the  “U”-flap  is  advanced  to 
complete the posterior vaginal wall 

 

Vaginal cutback procedure in 

low urogenital confluence 



 For high confluence: 

• Total urogenital mobilization 

• Urogenital sinus is incised circumferentially and mobilized as 
one unit to the level of the confluence.  

• At this point, the vagina can be carefully separated from the 
urethra under direct vision and the defect in the urethra is 
closed.  

• The urogenital sinus can then be incised at  the  dorsal  midline  
and  folded  back  onto  itself  to make up the anterior vaginal 
wall 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



Possible DSD Identified 

Attending explains concern to parents and 

contacts multi-disciplinary team and family's 

pediatrician. 

Meet with family 

Team liaison(s) meets with family (and family's 

pediatrician if possible) and provides initial 

information and support including offering 

referrals to professional mental health and peer 

support. 

Schedule case Conference 

Team coordinator schedules case conference. 

Examine child 

Small number of team representatives (including 

designated liaison) examine the child with parents 

and pediatrician present; they model calm demeanor 

and positive acceptance of child. 

Order tests 

Case conference 

Team members present and 

discuss all findings, develop 

options and recommendations 

(including initial gender 

assignment), and plan 

shortand long-term follow-up. 

Discuss with family 

Representatives of team 

(including liaison) meet with 

family and discuss with them 

options and the team's 

recommendations. Family makes 

decisions on gender assignment, 

initial treatment plan, etc. 

Rule out CAH 

Reminder: CAH is potentially life-threatening 

and must be promptly ruled out or treated in 

all cases of genital ambiguity. 

Long term 

Team provides long-term, integrated 

care according to the principles of 

patient-centered care 

Educational outreach 

Multidisciplinary team provides regular outreach 

education on management of DSDs to local OB, 

neonatal, and pediatrics providers. 



Developmental Stages 
of  

Gay, Lesbian, and 
Bisexual Adolescents 



Stage 1 - Sensitization 

• Many persons who are GLB recall feelings of 
being different from their peers of the same 
sex during early and middle childhood. Such 
feelings were nonspecific and nonsexual in 
nature. 

 



Stage 2 - Identity confusion 

• During early and later adolescence, sexual attraction 
toward members of the same sex begins, often 
occurring with the absence of attraction toward the 
opposite sex. Some teenagers who are GLB start sexual 
experimentation. Over the past 10 years, the Internet 
has emerged as a significant resource for these 
adolescents, as they can enter chat rooms to network 
and share concerns with other teenagers who are GLB 
without having to disclose their identity. Although the 
teen may view anonymity as a benefit, the use of these 
Internet chat rooms can lead to risky sexual practices 
or even to sexual exploitation by adult predators. 
 



• Teenagers in this developmental phase may try to 
deny or change their homosexual feelings; some 
may display outward hostility toward persons 
who are GLB, sometimes to the point of 
harassment or violence. This distancing from the 
acceptance of sexual orientation is termed 
dissociation, and acting "macho" to the level of 
antisocial behavior is termed signification. 
Obviously, these actions are used as a way of 
hiding an individual's own feelings. 

 



• Teenagers who have identified themselves as 
homosexual, or having same-sex attraction, 
are at higher risk for depression, substance 
abuse, and suicide attempts. Teenagers who 
deny their homosexuality or bisexuality to the 
outside world (ie, "in the closet") expend 
tremendous amounts of energy hiding and 
denying their sexual inclinations; some may 
channel much of their energies into excelling 
in academics, athletics, or other endeavors. 

 



Stage 3 - Identity assumption 

• This stage, in which teenagers begin to define 
themselves as GLB, occurs during late adolescence 
(aged 18-21 y). Adolescents may disclose their sexual 
orientation to their friends, or they may have several 
discrete sets of friends, including a set that is aware of 
their orientation and another set that is not aware. 
Occasionally, the teen may cultivate an extensive 
network of online friends, who consist of other 
teenagers who are GLB who communicate almost 
exclusively through Internet chat rooms. This online 
community can provide both support as well as a 
forum in which the teen can "test the waters" of 
coming out. 
 



• Whether they disclose their sexuality (ie, "come out") 
voluntarily or are discovered, teenagers who are GLB 
are at risk of rejection from peers and family members, 
which makes them more likely to run away from home. 
Adolescents who are exposed to harassment and 
physical abuse in school are most likely to drop out of 
school. In some instances, teenagers who are GLB may 
be expelled from their homes, placing them at higher 
risk of prostitution and substance abuse. Resourceful 
teenagers may begin to associate with other persons 
who are GLB in support groups or social settings. 

 



Stage 4 - Commitment 

• As teenagers who are GLB reach young 
adulthood, many realize acceptance of self 
and identify more with the community of 
individuals who are gay. Disclosure to family 
members usually occurs during this period. 
Once a young adult has accepted his or her 
sexual orientation, relationships with true 
intimacy become a more likely possibility. 

 



• Sexual orientation - Persistent patterns of sexual and 
emotional arousal toward persons of either the same, 
opposite, or both sexes 

• Gender identity - An individual's innate knowledge of 
being male or female, which generally is established by 
the time an individual is aged 3 years 

• Homosexual – An individual whose patterns of sexual 
and emotional arousal are toward members of the 
same sex (eg, gay, lesbian) 

• Heterosexual – An individual whose patterns of sexual 
and emotional arousal are toward members of the 
opposite sex (eg, straight) 
 

TERMS 



• Bisexual – An individual whose pattern of sexual and 
emotional arousal is toward members of both sexes 

• Transgendered- An individual who believes that his or her 
innate gender is different from his or her biologically 
determined gender 

• Transvestite - An individual who derives sexual pleasure or 
comfort from dressing in clothing of the opposite sex; 
behavior often independent of the individual's sexual 
orientation 

• In the closet - Denial of homosexuality or bisexuality to the 
outside world 

• Coming out - Process of self-acceptance and public 
disclosure of one's homosexual orientation 

• Gender role - Outward expression of masculinity or 
femininity; often independent of one's sexual orientation 
 



EXTERNAL GENITAL 
ANOMALIES 



MALE EXTERNAL 
GENITAL 

ANOMALIES 



Penile agenesis 

• Congenital absence of the penis (aphallia), is a 
rare anomaly caused by developmental failure of 
the genital tubercle. Its approximate incidence is 
1 case per 30 million population. The phallus is 
completely absent, including the corpora 
cavernosa and corpus spongiosum; however, 
some children reportedly have small portions of 
corpora cavernosa. Usually, the scrotum is normal 
and the testes are maldescended. The urethra 
opens at any point of the perineal midline from 
over the pubis to, most frequently, the anus or 
anterior wall of the rectum. 
 



 



• More than 50% of patients with penile 
agenesis have associated genitourinary 
anomalies, the most common of which 
is cryptorchidism; renal agenesis and dysplasia 
also occur. Gastrointestinal (GI) defects, such 
as caudal axis anomalies, have also been 
described. Reports indicate that aphallia may 
be associated with pregnancy complicated by 
poorly controlled maternal diabetes. 

 



• Historically, these infants have undergone gender 
reassignment surgery, including bilateral orchiectomy 
with preservation of scrotal skin for later vaginal 
reconstruction, labial construction, and urethral 
transposition. However, questions remain regarding 
in-utero gender imprinting and long-term 
psychological effects of gender conversion; the 
timing, role, and necessity of gender reassignment 
are controversial. The long-accepted notion 
regarding the presence of a phallus or phenotypic 
phallic growth potential should not be the major 
criterion in recommending gender reassignment. 

 



• Because some studies have emphasized that most of 
these patients have a male sex identity despite 
reconstruction as female, male sex assignment has 
been recommended as a prudent decision. 

• Accordingly, patients with aphallia should be raised as 
male, though experience with phalloplasty in pediatric-
age patients is limited. 

• The most commonly performed phalloplasty procedure 
in postpubertal patients is the microvascular transfer 
radial forearm flap. For congenital aphallia, 
encouraging reports have described a technique by De 
Castro,based on a suprapubic skin flap as initially 
described by Bettocchi et al. 

• An alternative surgical technique, especially for the 
presence of midline suprapubic abdominal scars, is a 
vascularized groin flap fashioned as reported by 
Perovic. 
 



Penile duplication 

• Duplication of the penis (diphallia) is another 
rare anomaly resulting from incomplete fusion 
of the genital tubercle. Two distinct forms of 
penile duplication are recognized, as follows: 

• The most common form is associated with 
bladder-exstrophy complex; the patient 
exhibits a bifid penis, which consists of two 
separated corpora cavernosa that are 
associated with two independent hemiglands 

 



• The second form (true diphallia) is an extremely rare 
congenital condition that presents in many ways, 
ranging from duplication of the glans alone to 
duplication of the entire lower genitourinary tract; the 
urethral opening can be in normal position or in a 
hypospadiac or epispadiac position 

• Associated anomalies of the GI, genitourinary, and 
musculoskeletal systems are expected. Because these 
anomalies are the principal causes of mortality, 
examining and treating patients for these conditions as 
soon as possible is important. 

 



 



 



Microphallus 

• The term microphallus, or micropenis, is 
applicable only to a normally formed yet 
abnormally short penis. Specifically, the term 
applies to a penis with a stretched length that 
is more than 2.5 standard deviations (SD) 
below the mean for age. 

 



• This condition may be considered a minor form 
of ambiguous genitalia with correlated medical 
and psychological problems similar to those of 
the major intersex form. The scrotum is usually 
normal, but testes are often small and 
undescended. In a few cases, the corpora 
cavernosa are severely hypoplastic. 
Measurement (ie, stretched penile length) is very 
important in differenting the various types of 
pseudomicropenis, particularly the buried penis 
in the obese infant and the penis concealed by an 
abnormal skin attachment. 
 



• Micropenis results from a multiplicity of endocrine and 
nonendocrine conditions. The most common etiologies 
are as follows: 

• Hypogonadotropic hypogonadism - In this condition, 
secretion of gonadotropin-releasing hormone (GnRH) 
by the hypothalamus is impaired, which leads to 
decreased pituitary secretion of luteinizing hormone 
(LH) and follicle-stimulating hormone (FSH), depriving 
the testis of its stimulus to secrete testosterone; this 
pathogenesis is recognized in some hypothalamic 
dysfunctions, such as Kallmann syndrome or Prader-
Willi syndrome 
 



• Hypergonadotropic hypogonadism - 
Micropenis secondary to this condition is 
associated with conditions in which the testes 
are functionally impaired and unable to 
respond to hypothalamic-pituitary stimulation 
(eg, gonadal dysgenesis) 

• Idiopathic micropenis - In this condition, 
endocrine analysis demonstrates a normal 
hypothalamic-pituitary-testicular axis 



• Because micropenis is the result of numerous 
pathologic conditions, assignment of sex of 
rearing generally is deferred until a physician 
determines whether the penis can grow in 
response to testosterone administration. In 
individuals with microphallus who are insensitive 
to the androgen, castration and gender 
conversion can be considered. However, in most 
patients with micropenis, male gender 
assessment can be maintained with androgen 
stimulation. 



• Clinical management of this form of micropenis has 
been contentious, with disagreement regarding the 
capacity of testosterone treatment to induce a 
functionally adequate adult penis; moreover, there is 
no general consensus regarding dosage, method of 
administration, timing, and duration of androgen 
treatment. The most common therapeutic regimen 
includes testosterone enanthate, 25-50 mg 
intramuscularly (IM) once a month for 3 months. Some 
physicians also use testosterone cream, but its 
absorption varies and is not easily controllable. 

 



• Debate also surrounds the timing of androgen 
stimulation. Research indicates that testosterone 
therapy in infancy and childhood augments 
penile size into the normal range for age in boys 
with micropenis secondary to fetal testosterone 
deficiency.[6] Replacement therapy at the age of 
puberty results in an adult-size penis (ie, within 2 
SD of the mean). Results of this study do not 
support the notion (derived from research on 
rats), that testosterone treatment in infancy or 
childhood impairs penile growth in adolescence 
and compromises adult penile length. 
 





Penile torsion 

• Verneuil first described penile torsion in 1857. 
In the past, physicians did not recommend 
operative correction, because they believed 
that attempts to move the skin would not 
correct spiral alignment of the corpora 
cavernosa. 

 



• The embryologic abnormality is often an isolated 
skin and dartos defect that can be remedied 
simply by freeing the penile shaft of its investing 
tissue. The rotation is usually to the left in a 
counterclockwise fashion. The urethral meatus is 
placed in an oblique position, and the median 
raphe makes a spiral curve from the base of the 
penis to the meatus. However, in some cases, 
penile torsion is associated with mild forms 
of hypospadias or hooded prepuce. 

 



• Frequently, torsion is corrected by reflection 
of the skin and dartos tunic only. In some 
cases, resection of the Buck fascia provides 
correction. Careful alignment of the skin 
during closure gives an excellent cosmetic 
result, even when the torsion is not corrected 
by reflection of the penile investments. The 
ease of achieving a normal appearance seems 
to justify surgical correction. 

 





Lateral penile curvature 

• Congenital penile curvature secondary to 
asymmetry of corpora cavernosa length is an 
uncommon penile deformity. Hemihypertrophy 
of a corpus cavernosum and thickening of its 
accompanying tunica albuginea, with or without 
contralateral concomitant hypoplasia 
(rudimentary corpus), are responsible for the 
lateral deviation in congenital curvature of the 
penis. Rarely, penile deviation is accompanied by 
penile torsion. The anomaly can be associated 
with trauma, but often the patient does not have 
a history of corporal injury. 
 



• Although the deformity generally is not severe 
enough to preclude sexual intercourse, it can 
be a source of great concern to the patient 
and may cause him to avoid sexual contact. 
The Nesbit procedure is a simple effective 
surgical technique to correct lateral or ventral 
curvature. 

 



Penoscrotal transposition 

• Complete penoscrotal transposition is an 
uncommon condition in which the scrotum is 
located in a cephalad position with respect to the 
penis. A less severe form is a bifid scrotum, in 
which the two halves of the scrotum meet above 
the penis. It is a heterogeneous anomaly, and 
detection warrants careful clinical evaluation to 
rule out other major and life-threatening 
anomalies, especially of the urinary system, GI 
tract, upper limbs, craniofacial region, and central 
nervous system (CNS). 
 



• Major renal anomalies include complete agenesis of the 
urinary system, unilateral or bilateral renal 
agenesis, polycystic or dysplastic kidneys, horseshoe 
kidney, ectopic pelvic kidney, and obstructive uropathy. 
Genital abnormalities include a disproportionately long 
flaccid penis, complete urethral atresia, and hypospadias. 

• Although most reported cases are sporadic, some suggest a 
genetic basis for a normal penoscrotal relation. The 
embryologic sequence responsible for this defect remains 
unclear. Abnormal positioning of the genital tubercle in 
relation to the scrotal swellings during the critical period at 
4-5 weeks' gestation may affect the inferomedial migration 
and fusion of the scrotal swellings. 
 



• If the phallic tubercle is also intrinsically abnormal, 
development of the corporal bodies and the urethral 
groove and folds may be affected; this explains the 
frequent occurrence of the other genital abnormalities. 
Accurate prenatal diagnosis of this malformation using 
ultrasonography has been demonstrated.[7] 

• Surgical correction is recommended for physiologic and 
psychological reasons. When associated with severe 
hypospadias, penoscrotal transposition may involve a 
staged surgical repair. Scrotoplasty is completed with 
an inverted omega skin incision that is made around 
the scrotal skin and the base of the penis, bringing the 
scrotal flaps beneath the penis. 
 





 



Webbed and buried penis 

• Webbed penis (see the image below) is a 
common congenital abnormality in which a 
web or fold of scrotal skin obscures the 
penoscrotal angle. If the physician 
performing circumcision does not recognize 
the condition, the penis may become buried 
in a tentlike fold of skin. Recircumcision to 
remove the excess skin makes the situation 
worse by drawing hair-bearing scrotal skin 
onto the penis. 

 



• In hidden penis, the penile shaft is buried 
below the surface of the prepubic skin. This 
happens in children with obesity because the 
prepubic fat is very abundant and hides the 
penis. The condition may also derive from 
poor anchorage of penile skin to deep fascia 
or may be acquired when the shaft of the 
penis is entrapped in scarred prepubic skin 
after an extreme circumcision or other 
trauma. 

 



• The literature describes numerous techniques for 
correction.Usually, treatment is based on 
resection of adherent bands and deep anchorage 
of the shaft at the basis of the penis. Some also 
advocate excision of redundant skin, multiple Z-
plasties, liposuction, or preputial island pedicle 
flap. Others advocate watchful waiting, with 
emphasis on weight loss and yearly follow-up. 
Ruling out micropenis in this situation is 
important. 

 







Megaprepuce 

• Congenital megaprepuce is a rare malformation 
of unknown etiology that is characterized by 
extensive redundancy of the inner preputial skin, 
which causes the penis to be buried within the 
prepuce. An enormous preputial cavity surrounds 
the entire shaft before micturition. In one of the 
first reported patients affected by congenital 
megaprepuce, micturating cystography was 
performed; the preputial volume was so huge 
that it was defined as a “preputial bladder.” 

 



• The aspect of congenital megaprepuce is typical: the 
penis is totally buried and before the micturition is an 
enormous preputial cavity surrounding the entire shaft. 
Numerous surgical techniques have been described to 
correct this anomaly. The cosmetic arrangement of the 
shaft skin, especially in the ventral part, is the more 
difficult step of reconstructive surgery. 

• Unfortunately, congenital megaprepuce is one such 
congenital deformity that at birth often goes 
unrecognized: circumcision with congenital 
megaprepuce yields catastrophic complications. 

 



Scrotal agenesis 

• Aside from penoscrotal transposition, the 
scrotum is generally resistant to embryologic 
abnormalities; therefore, congenital 
malformations are unusual. Congenital 
absence of the scrotum is an extremely rare 
anomaly ; according to a report by Corona-
Rivera et al, only nine cases (seven bilateral 
and two unilateral) had been described in the 
literature as of January 2014. 

 



• Reports indicated that upon examination, the 
scrotum was not present, the skin between the 
base of penis and the anus was completely flat 
without rugosa, and both testes were retained in 
the tubercle area lateral to the base of the penis. 
Only minor associated abnormalities, including 
slight bilateral clinodactyly in both fourth toes 
and bilateral nystagmus, were noted. 
Chromosomal and hormonal anomalies were not 
reported. 

 



• The idea of constructing the scrotum with a 
pedicle flap from the perineal skin was 
discarded. In view of the subsequent 
development of the neoscrotum, the preputial 
skin was used because it is richer than other 
tissues in androgen receptors. The procedures 
were uneventful, and the results were 
functionally and cosmetically satisfactory. 

 



 
Agenesis of scrotum in 6-
month-old child. 

Agenesis of scrotum after scrotal 
reconstruction with preputial 
skin. Appearance of external 
genitalia is normal. 



Ectopic and accessory scrotum 

• Ectopic scrotum is a rare anomaly that includes 
an anomalously positioned hemiscrotum. Usually, 
the ectopic scrotum is found near the external 
inguinal ring, but it may assume several forms. 
Accessory scrotum is a small empty pouch of 
scrotal tissue attached to the scrotum or the 
perineum. One review identified 16 reported 
cases of a suprainguinal ectopic scrotum, four 
cases of a femoral ectopic scrotum, and 19 cases 
of accessory perineal scrotum. 

 



• The testis generally accompanies the hemiscrotum to 
its abnormal position and may be normal or 
dysplastic. These congenital lesions of the scrotum 
can occur as an isolated anomaly but are often 
accompanied by abnormalities of the upper urinary 
tract. 

• Accessory perineal scrotum has also been observed 
in association with anorectal malformation. The 
gubernaculum is a prerequisite for the ultimate 
location of both the testis and scrotum, and its role is 
complicated by subsequent differential growth of the 
labioscrotal folds in which the gubernaculum is 
stabilized. If this interaction is disturbed, the result 
may be suprainguinal ectopia, penoscrotal 
transposition, or perineal scrotum. 

 



• Although the etiology of these malformations is 
probably multifactorial, the existence of an 
inbred strain of rats that are characterized by a 
high incidence of ectopic scrotum suggests a 
genetic component to this anomaly. 

• Treatment should attempt to bring down the 
scrotum and the testis. If the gonad is dysplastic 
and the ectopic scrotum is rudimentary, consider 
removal of one or both structures. 

 



Splenogonadal fusion 

• Splenogonadal fusion is a congenital anomaly 
that affects both sexes, with a male-to-female 
ratio of 16:1. In males, the left testicle or other 
derivatives of the mesonephros connect to 
splenic tissue, usually an accessory spleen. In the 
female, a similar fusion occurs between the left 
ovary and splenic tissue. The connection may be 
either continuous (56%) or discontinuous (44%). 
In the continuous type, the spleen is connected 
to the gonad by a strand of tissue. 

 



• Patients often exhibit limb defects, 
micrognathia, or other congenital 
malformations, such as anal atresia, 
microgastria, spina bifida, craniosynostosis, 
thoracopagus, diaphragmatic hernia, 
hypoplastic lung, and abnormal lung fissures. 
The discontinuous type is not usually 
associated with congenital defects, and the 
fused gonad has no connection with the 
native spleen. 

 



• Reports total approximately 140 cases, mostly in the 
urology and pathology literature.This is because 
diagnosis typically occurs during orchiopexy or 
herniorrhaphy, or on autopsy. 

• In many cases, the accessory spleen that is attached to 
the testicle may be misinterpreted as a primary 
malignant testicular tumor or an adenomatoid tumor. 
Knowledge of this distinction is important if the testis is 
to be preserved at surgery, although a rare case of 
simultaneous splenogonadal fusion and mixed 
malignant tumor of the testis has been reported. 

 



• If splenogonadal fusion is suspected 
preoperatively, technetium-99m radiocolloid 
spleen scintigraphy can establish the correct 
diagnosis and permit testicular salvage. Simple 
excision of the splenic nodule is sufficient in 
all cases of discontinuous fusion. In 
continuous splenogonadal fusion, exploratory 
laparotomy is usually required to clarify the 
anatomy. 

 



FEMALE EXTERNAL 
GENITAL 

ANOMALIES 



Labial adhesion 

• Labial adhesion  is an 
anomaly frequently 
encountered in young girls; 
generally, it results from 
chronic inflammation of 
the vulva. This condition 
must be distinguished from 
labial fusion, a different 
lesion attributed to 
virilization of the female 
external genitalia. 
 

Labial adhesion in 3-year-old girl. 
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• Labial adhesion usually is asymptomatic, but 
when the introitus is completely sealed, 
vaginal micturition with consequent dribbling 
can occur; moreover, urinary stasis can 
predispose the child to infection. A single case 
of hydroureteronephrosis has been reported 
as an extreme and unusual complication that 
resolved after incision of the adherent labia. 

 



• Treatment consists of topical application of 1% 
estrogen cream three times daily for 2 weeks; this 
is usually ineffective but does facilitate 
subsequent manual lysis. The procedure may be 
performed in an office setting with a probe or 
with the gentle action of a finger. When the 
lesions are dense, the patient may require 
sedation. Topical application of estrogen or 
antibiotic cream after the procedure is important 
to avoid recurrence of the adhesion. 

 



Ectopic labium and clitoral 
duplication 

• Ectopic labium majus is a rare anomaly and is 
homologous with ectopic scrotum in the male. 
It has been reported with renal agenesis or 
dysplasia and the VATER (vertebral defects, 
anal atresia, tracheoesophageal fistula, 
esophageal atresia, renal anomalies) 
association. Clitoral duplication is usually seen 
in bladder exstrophy/epispadias complex in 
girls. 

 



Clitoral hypertrophy 

• Hypertrophy of the clitoris  is observed 
in cases of fetal exposure to androgens. 
The disorder is usually the result of 
congenital deficiencies of the adrenal 
enzymes of cortisol synthesis; more 
rarely, it is caused by idiopathic 
virilization or exposure to progestational 
agents in utero. Although rare, clitoral 
hypertrophy caused by neurofibromas of 
the clitoral corpora has been described, 
including a case of localized 
neurofibromatous infiltration of the 
prepuce only. 

Isolated idiopathic clitoral 
hypertrophy. 
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• Treatment is dictated by the degree of 
masculinization, specifically by the degree of 
clitoral hypertrophy and, if relevant, the level at 
which the vagina enters the urogenital sinus. 
Reduction clitoroplasty with resection of the 
corpora according to the Spence-Allen technique 
gives better results than the technique described 
by Pelleren. Furthermore, the Pelleren plication 
technique often is complicated by painful 
engorgement of the recessed corpora at puberty. 

 



Interlabial masses 

• Identification of an interlabial mass in a young 
girl may cause much concern in parents and 
physicians because of confusion about its 
etiology, implications, and treatment. 
However, knowledge of the most frequent 
anomalies responsible for interlabial mass 
may allow a prompt and correct diagnosis. 

 



1-Urethral prolapse 

• Urethral prolapse, an uncommon entity that 
primarily occurs in prepubertal black girls, 
involves circumferential eversion of a portion of 
the distal urethral mucosa through the external 
meatus. Patients are identified by perineal 
bleeding and diagnosed upon physical 
examination. Anatomic defects include marked 
eversion of the urethral mucosa, vascular 
congestion of the corpus spongiosum urethrae 
muliebris, and a cleavage plane between the 
inner longitudinal and outer circular-oblique 
smooth muscle layers of the urethra. 
 



• Some suggest that urethral prolapse results 
from poor attachments between the smooth 
muscle layers of the urethra that are 
aggravated by episodic increases in intra-
abdominal pressure. Treatment consists of 
excising the prolapsed urethral mucosa and 
suturing the remaining mucosa to the 
vestibule. 

 



2-Prolapsed ectopic ureterocele 

• Another cause of interlabial mass, prolapsed ectopic 
ureterocele, appears as a smooth cystic mass that 
sometimes obscures the urethral meatus. Most ectopic 
ureteroceles are associated with an upper moiety of a 
duplex system. Ureterocele is associated with protean 
manifestations, often involving four renal units. Any 
combination of vesicoureteral reflux or obstruction in 
any of the associated renal units may result, but upper-
pole obstruction and lower-pole reflux are most 
common. 

• Management of this condition remains controversial 
but may be endoscopic or surgical; function of the 
upper moiety may be the decisive factor. 
 



3-Hydrocolpos or hydrometrocolpos 

• Accumulation of fluid due to congenital vaginal 
obstruction is the cause of hydrocolpos (ie, 
distention of the vagina) and hydrometrocolpos 
(ie, distention of the vagina and uterus). The 
obstruction is frequently caused by imperforate 
hymen or, less commonly, transverse vaginal 
septum. Obstructing genital anomalies may 
present at birth with mucocolpos, but the 
obstructive anomaly is often asymptomatic and 
escapes detection. 

 



• An imperforate hymen is often 
difficult to diagnose perinatally 
because of the small size of the 
genitalia and the influence of 
maternal estrogens, which cause 
thickening and enlargement of 
the labia minora. The neonate 
with hydrocolpos related to 
congenital vaginal obstruction can 
present with a bulging interlabial 
cyst, associated with a mass in the 
lower abdominal quadrants, often 
inducing urinary tract obstruction. 
 

Hydrocolpos in female neonate 
presenting as interlabial 
bulging cyst. 
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• Diagnosis is the most difficult aspect of 
management. In the past, the abdominal swelling 
was sometimes mistaken for an ovarian cyst, and 
the patient was subjected to laparotomy. Today, 
abdominal ultrasonography helps determine the 
correct diagnosis, revealing a large midline 
translucent mass displacing the bladder forward. 
If the imperforate hymen is not associated with a 
palpable mass on rectal examination, surgical 
correction can be delayed until tissues are 
estrogenized; however, it should be performed 
before the occurrence of hematocolpos. 
 



• If no abdominal mass is present at birth, 
congenital vaginal obstruction becomes 
evident only at menarche, when the 
child presents with the features of 
puberty, primary amenorrhea, and 
intermittent or chronic lower abdominal 
pain, which is probably caused by 
accumulation of menstrual blood (ie, 
hematocolpos). 

• The vagina can accommodate a 
considerable volume of blood, but a 
small amount may collect in the uterus 
(ie, hematometra). Physical signs are 
similar to those of hydrocolpos and 
include lower abdominal mass and a 
bulging membrane at introitus (bluish in 
this case; see the image below). 
Treatment consists of a cruciate incision 
in the membrane with excision of the 
excess tags; usually, no further procedure 
is necessary. 
 

Hematometrocolpos resulting 
from imperforate hymen. Patient 
presents with bluish bulging 
membrane at introitus. 
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4-Sarcoma botryoides or 
rhabdomyosarcoma 

• Sarcoma botryoides or rhabdomyosarcoma is 
another cause of interlabial mass and the 
most common malignant tumor of the lower 
genitourinary tract in infant girls. The 
presenting symptoms may be vaginal bleeding 
or a firm grapelike vaginal mass protruding 
through the introitus. Patients presenting with 
this tumor should be completely evaluated 
with ultrasonography and computed 
tomography (CT). 

 



• Other masses of the 
introitus include 
polyps of the 
urethra, hymen, and 
vagina. In these cases, 
surgical resection is 
mandatory to assess 
the histology and to 
exclude neoplastic 
lesions (especially 
rhabdomyosarcoma). 
 

Hymenal polyp 

Vaginal polyp. 
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5-Periurethral cyst 

• Periurethral cyst is a rare lesion that probably 
arises from embryonic remnants of the 
urogenital ducts, müllerian structures, or 
mesonephric (Gartner) duct. Diagnosis is 
based on identification of the cyst on the 
urethral meatus and direct needle aspiration 
of a small quantity of its milky fluid. 
Spontaneous rupture or regression has been 
observed, but incision and drainage are 
indicated for persistent lesions. 

 



• Similar cystic lesions have been described in 
males. Since the first report in 1956 by 
Thomson and Latin, fewer than 50 other cases 
have been reported. The origin of these cysts 
is unknown, but they may result from a 
parameatal glans. Treatment consists of 
simple unroofing or total excision of the lining 
to avoid recurrence. 

 



S 



*

 

 

A. congenital adrenal hyperplasia 

B. testicular feminization 

C. Reifenstein syndrome 

D. hernia uterine inguinale 

E. Denys-Drash syndrome 

B. 3% of girls with inguinal hernias have 

testicular feminization.  A testicle found 

in the hernia sac and a chromosome 

analysis will reveal a 46 xy karotype.  

They should be reaise female and will 

need gonadectomy. 



*

 

 

A. reversible infertility 

B. elevated serum testosterone 

C. normal serum LH levels 

D. normal estradiol levels 

E. low serum FSH levels 

B. Generally associated with infertility 

and elevated serum testoserone, LH, and 

FSH levels.  The syndromes are usually 

associated with elevated serum estradiol 

levels due to increased secretion by the 

testes. 



*

 

 

A. fetal LH 

B. maternal LH 

C. maternal hCG 

D. fetal GnRH 

E. fetal FSH 

C. Fetal leydig cell function during the first trimester of pregnancy is under 

maternal hCG regulation.  The fetal pituitary does not begin to secrete 

gonadotropins until the second trimester of gestation.  Therefore, if there is 

a problem with fetal hypothlamic-pituitary function, this does not become 

evident until the second trimester of gestation.  The most common cause of 

micropenis is probably fetal hypothalamic-pituitary dysfunction. 



*

 

A. a blind ending vas deferense 

B. hypertrophy of the right testis 

C. absence of the left kidney  

D. XY/XO karyotype 

E. blind-ending spermatic vessels 



*

 

 

A. serum dihydrotestosterone level 

B. repeat semen analysis 

C. renal ultrasound 

D. X chromosome analysis 

E. Transrectal ultrasound 

B. Y chromosome microdeletions are common in severe male infirtility.  

Although many men with AZFc deletions are azoospermic, occasional sperm are 

often found in the ejaculate and may obviate need for testicular extraction.  

Renal, prostatic, and X chromosome abnormalities are rarely found in 

associaton with Y microdeletions. 



*

A.  XXO/XX 

 

B.  XXY 

 

C. XO 

 

D.  Trisomy 18 

 

E.  Trisomy 21 

C - 10% have horseshoe kidney 



*

A.  Ovary 

B.  Gonadoblastoma 

C.  Streak gonad 

D.  Ovotestis 

E.  Seminoma 

E.  MGD 25% incidence of tumors and 

streak gonad should be removed when 

syndrome identified.  Gonadoblastoma 

often found but seminoma sill most 

common in this pt population. 



*

A.  Bilateral streak gonads 

B.  Streak gonad and testis 

C.  Streak gonad and ovary 

D.  Streak gonad and ovary and dysgenetic testis 

E.  Bilateral testes 

 

E.  Over 90% of individuals with 45x/46xy 

have normal male genetalia. 



 a) estrogenization of vaginal mucosa 

 b) pubarche 

 c) menarche 

 d) breast buds 

 e) talking back to their mothers 



a) penile growth 

b) growth spurt 

c) pubarche 

d) increased muscle mass 

e) testicular growth 



Which of the following children 

has precocious puberty? 

 

a) 8 y/o thin girl whose breasts form 

a secondary mound 

b) 8 y/o overweight boy with fatty breast tissue 

c) 12 y/o girl who has regular menses 

d) 12 y/o boy with enlarged testes 



The most common cause of 

precocious puberty in girls is: 

 

a) idiopathic 

b) congenital adrenal hyperplasia 

c) CNS tumor 

d) ovarian cyst 

e) severe acquired hypothyroidism 



The most common cause of 

delayed puberty in boys is: 

 

a) CNS lesion 

b) hypothyroidism 

c) Noonan’s syndrome 

d) constitutional growth delay 

e) Klinefelter syndrome 



A 13 y/o girl is referred for evaluation of 

short stature and delayed puberty. Her 

PMH is significant for a congenital heart 

defect repaired as an infant. The following 

feature is commonly associated with her 

condition: 

a) abnormal sense of smell 

b) low gonadotropins 

c) type 1 diabetes 

d) early pubic hair growth 

e) early gonadal failure 



A 14 year old boy is brought in for 

evaluation of short stature. He is at the 

5th percentile for height. He has early 

Tanner stage II pubic hair and 2 cc 

testes. Further evaluation is most likely 

to reveal: 

a) growth hormone deficiency 

b) elevated serum testosterone 

c) elevated serum gonadotropins 

d) a delayed bone age 

e) a family history of acquired hypothyroidism 



What finding would you expect in 

central precocious puberty? 

a) Ovarian cyst 

b) elevated gonadotropins in response 

to GnRH 

c) Contrasexual pubertal changes 

d) Low estradiol level in girls 

e) Low testosterone level in boys 



Which of one of these statements about 

adolescent psychological development 

is false ? 

a) parental approval of an adolescent‟s separation from 

family enables the adolescent to psychologically return to 

the family later 

b) the peer group is important for adolescent-parental 

separation 

c) the peer group has a powerful influence on the 

adolescent‟s healthy and unhealthy behaviors 

d) “crushes” on adults are not uncommon in early and 

mid-adolescent social development 

e) adolescents do not consider parental views/values on 

sex when deciding about their own sexual activity 



Which one of these statements 

about adolescent cognitive 

development is false? 

a) Concrete thinking characterizes the early adolescent 

b) experience and environment can substantially 

influence cognitive development 

c) Early adolescents do not easily link cause and efffect in 

regard to health behavior 

d) The late adolescent is not capable of abstract 

reasoning 

e) the adolescent‟s concept of immortality 

influences risk taking behavior 



15 yo slender boy presents with delayed puberty, HR 

42, and orthostasis by pulse- what is the most 

likely diagnosis to explain all these findings? 

 

a) well conditioned athlete 

b) new onset IDDM 

c) Eating Disorder NOS 

d) POTTS 

e) Inflammatory Bowel Disease 
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