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UROGENITAL TRACT 

RICHARD SCHLUSSEL, M.D. 

DEPARTMENT OF UROLOGY 

DIVISION OF PEDIATRIC UROLOGY 

Genital Development 

•  Chromosomal sex 

•  Gonadal sex 

•  Phenotypic sex 

Week 5 



HD8 Urogenital Tract II 3/6/09 

2 

Chromosomal sex Gonadal sex 

Gonadal sex 
•  Sertoli cells 

–  Forms week 6 
–  Organizes testis into 

cords 
–  Secrete AMH week 8 
Anti Mullerian Hormone 
–  Leydig cell 

development 

Gonadal sex 
•  Sertoli cells 

–  Forms week 6 
–  Organizes testis into 

cords 
–  Secrete AMH week 8 
Anti 
Mullerian 
Hormone 
–  Leydig cell 

development 

AMH 
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Gonadal sex 
•  Leydig cells 

–  Secrete Testosterone 
•  Week 9-10 

–  Preserve 
mesonephric ducts 

–  Regulated by 
chorionic 
gonadotropin 

•  Placenta 
•  Pituatary  

•  Chromosomal sex 

•  Gonadal sex 

•  Phenotypic sex 
–  Internal genitalia (T) 
– External genitalia (DHT) 

Phenotypic sex 
•  Androgens 

–  Testosterone (T) 
–  Dihydrotestosterone 

(DHT) 
•  Androgen receptors 

Normal Male Genitalia 
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Disordered development 

•  Klinefelter’s syndrome 
•  XX males 
•  Male pseudohermaphrodite 
•  Testicular feminization 
•  Persistent Mullerian duct syndrome 
•  Hypospadias 
•  Undescended testes 

Klinefelter’s syndrome 
•  Chromosomal sex 

–  Failure meiosis 
–  Disjunction 
–  XXY 

•  Gonadal sex 

•  Phenotypic sex 

Klinefelter’s syndrome XXY 
•  Small firm testes 
•  Gynecomastia 
•  Seminiferous 

tubular sclerosis  
•  High gonadotropins 

FSH 
•  1 of 600 males 

XX males 
•  small firm testes  
•  gynecomastia  
•  small to normal-

sized penises 
•  azoospermia  

Male pseudohermaphrodite 
•  Chromosomal sex 

•  Gonadal sex 

•  Phenotypic sex 

Male pseudohermaphrodite 

XY chromosomes!! 

5α-reductase  
deficiency  
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Testicular feminization 
(Androgen insensitivity) 
•  Chromosomal sex 

•  Gonadal sex 

•  Phenotypic sex 

Testicular feminization 
(Androgen insensitivity) 

XY chromosomes!! 

Hypospadias 
•  Abnormal androgen 

production 
•  Abnormal androgen 

sensitivity 
•  Arrested 

development 
•  Estrogen  
    exposure 

? 
? ? 

Hypospadias 

Hypospadias Hypospadias 
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Undescended Testes 
3 MONTHS 

7 MONTHS 
-Gubernaculum 

- Endocrine 

- Genitofem nerve 

-  CGRP (calcitonin  
gene Related  
Protein) 9 MONTHS 

Undescended Testes 

•  Infertility 
•  Neoplasia 
•  Cosmesis 
•  Testis torsion 


