DEVELOPMENT OF URINARY SYSTEM AND
OVERVIEW OF ITS CONGENITAL MALFORMATION

DEVELOPMENT OF REPRODUCTIVE SYSTEM:
INDIFFERENT STAGE

DEVELOPMENT OF INTERNAL AND EXTERNAL
SEXUAL ORGANS

OVERVIEW OF MOST IMPORTANT CONGENITAL
MALFORMATIONS
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the lumbar part consisting of a few mesonephric tubules
and mesonephric duct persists and is involved in developmel
of genital ducts in males
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the proximal part of each tubule becomes
dilated

and forms the Bowman s capsule of a renal
corpuscle, while

the distal end contacts the respective collecting
tubule and both tubules become soon confluent

the remaining part of the metanephric tubule
undergoes continual lengthening and

gradually differentiates into definitive segments
of the uriniferous tubule

the proximal tubule, the loop of Henle, and
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both derive from the distal part of the ureteric bud



Development of bladder and urethra
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oligohydramnios

Pelvic kidney = a kidney (s) is
located in pelvis,

this malformation results from failure
of the kidney to ascend

Horshoe kidney - both kidneys are fused
at their inferior poles and located in pelvis
(failure of kidneys ascend)

horshoe kidney is often symptomless and
occurs 1 per 600 live birth.







stage

) ) )
0’0 0’0 0’0

mesonephric
tubule

ductus
mesonephricus  quctus

paramesonephricus

plica mesonephridica

primordial
germ cells

the indifferent

a. mesonephridica

plica
genitalis

primary sex
cords




The indifferent gonad anlage

L;-L, anlage of the future
gonad

- persist from the
"midkidney" stage.
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presence or absence of a Y chromosome

Transformation of the indifferent gonad into the testis

Kierszenbaum 2002
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From the indifferent gonad to the ovary and testis

Development of the testis: Presence of both TDF and
miillerian inhibiting factor

m Kierszenbaum 2002

Development of the ovary: Absence of TDF and miillerian
inhibiting factor
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from the peritoneal cavity to the scrotum to the small pelvis
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in the presence of a Y chromosome
male sex

are transformed into efferent
ductuli (ductuli efferentes)

becomes the ductus
epididymidis, ductus
deferens and ejaculatory
duct

regresses (rarely it may give
rise to a rudimentary
appendix testis)

regresses (rarely utriculus
prostaticus)

indifferent stage

remnants of mesophric
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the mesonephric
(Wolffian) duct

the paramesonephric
duct

unfused portion

the uterovaginal
primordium

the absence of a Y chromosome
female sex

regress
(tubules may persist as
epoophoron and
paroophoron)

regresses
cranial end of the duct may
persists as appendix
vesiculosa, caudal part as
the duct of Gartner

the oviduct (fallopian tube)

the uterus + cranial part
of the vagina
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male sex

gives rise to the penis

fuse in midline and close
the urogenital orifice — the
cavernous urethra

grow toward each other
and fuse to form the
scrotum

indifferent stage

the phallus

urogenital folds

labioscrotal
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female sex

grows slowly and is
transformed in the
clitoris

do not fuse and form the
labia minora

remain unfused similar to
folds and form the labia
majora
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OVERVIEW OF CONGENITAL MALFORMATIONS OF GENITAL ORGANS

because an early embryo has the potential to develop as either a male or a
female, errors in sex development may result in intermediate sex, a condition
known as intersexuality, or hermaphroditism

a person with ambiguous external genitalia is called intersex, or a
hermaphrodite

true hermaphrodites - have both ovarian and testicular tissue (ovotestis)
occur extremely rare

false hermaphrodites or pseudohermaphrodites - occur about once in
25,000 birth
two forms are distinguished:

- female pseudohermaphrodites - have 46,XX karyotype and ovaries, but external
genitalia resemble masculine genitalia (hypertrophied clitoris, the labia majora are
partially fused, the persistent urogenital sinus)

malformation mostly occurs in the form of the adrenogenital syndrome, resulting
from congenital virilizing adrenal hyperplazia

- male pseudohermaphrodites - 46,XY constitution, they have testes, but external
genitalia resemble in various degree of female genitalia

is caused by inadequate production of testosterone, androgen receptor disorders, 5-a
reductase deficiency or MDIF deficiency



testes are retained in the abdominal cavity or in the inguinal canal

unclosed processus vaginalis

fluid passes into it and forms a hydrocele of the testis and spermatic cord
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Abnormal _
urethral Urateric

orifices P opening

Epispadias and ectopla of the bladder

agenesis of the penis - extremely rare malformation results from failure of the genital tubercle to develop
bifid penis and double penis - very rare - distal part of the penis is divided into two portions, it results from failure of
fusion of two parts of the genital tubercle (if two genital tubercles do not fuse - it develops double penis)
micropenis - the penis is so small that it is almost hidden by the suprapubic pad of fat ; it is usually associated
with hypopituitarism and hormonal deficiency of the fetal testes



Indentation

Uterine

> vaginal atresia - results from failure of
canalization of the vaginal plate

of vagina

Uterus bicornis unicollis

) Atresia of cervix Atresia of vagina
1 rudimeantary horn

anorectal agenesis and fistulas - the rectum ends well above the anal canal and is
connected to the vagina with a fistula (rectovaginal fistula)
is the most common type of anorectal malformations



