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I. INTRODUCTION AND ATM OF THE WORK

CONGENITAIL URQPATHIES a2re congeni*tzl discrders of a cartzin

.1

part of the geritcurinary tract, nanely the parts respcnsible for
draining the urine: the pelvicalyceal system, the ursters, the

urinary bladder and the urethrsa.

wWwith the imprcvement o2f scanning techniques and the increasad
ass of beth pregrnant motihers znd obstetricians
importance 2f rocutine soncgrarhic evaluaticon of *he Zetal
se in the incidence 0f prenatally
cpatihles has Zeen reported. Preratal

ma:formations of the genitourirarvy track
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now conslidered a2 rcutine., Michael Carr and James Mandell,

=
1892, have reported Zetal hydronephrosis in 0,2% c¢f all prensatal

The incidence of ureterovesical junction
sharply Zrom 8% in the pre-ultrasound era (1

a
g
while that cf pelviureteric juncticn obszruction ro

41% {Lebcwitz, R.L.; Mandel:, J., 13386).
This has oZfered the chance for early interventicn andé tresatment,
before it is tcoo late.

The aim of this work is =0 svaluate the rgle of different
diagnestic procedur=s in the perinatal diagnosis o0f congenital
uropathies and in what way the timing afiiects the prognesis of

c
different cases.
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II. ANATOMICAL CONSIDERATIONS

a} Embryology Of The Genitourinary Tract

-~ -

for ccongernital uropathies will De discussed.

-
=

or the proper

understanding of the subiect and accurais interpretation of the

-

images, a brief review ¢f the embryclcocgv of thea genitc-urinary

tract is first given, emphasizing cn details of the peints whi
azre impecrtTant in the pathogenesis of the diseases dealil with
_ater.

The nephric systen develops progressivaly as J distinct

.

entities: pronephrcs, mesonephros, and metanephros{which gives

e ure+teral bud)

Fronephros
During the fourth week of development, condensed mescderm
adlacent to the midline divides into blocxlike units, ths

: s

scmites. The pronephros appears irm the cervical regiom oI
the 1C-somita embryc hetween the second and sixth somites
{Potter, 189723}.

L e

he preonephros consists of 6-10 pairs of tubules, it is a

]

<

estigial structure that disappears completely by the fourih w

- -

of ambryenic life [Emil A Tanagho, 187

93]

)
J -

The mescnephric duct descends from the cervical somitas <o
he caudal region of the embryo. During its descent, the
mesonephric duct induces about 40 pairs of tubules and becomes

contact wi*h the urogenital sinus, into which it later drains
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By 27 days ths mescnephrol are Tully deve_oped, and they

appear =25 palired retroperitonsal organs close to the midline that
bulge intc the peritoneum.

LIiter 10 weeks of development, many mescnephric anephrons
Cegenerate (Stephens, 1983, but scme tutules persist and baccme

a
incorporated inito the genital Zuci svystem.

Develcpment Of The Ureteral 3ud

After the mesonephric duct resaches and drains in*o the
urzgeniital sinus, the uretera’ bud appears. Tne bud criginzies as
& diverticulum Ircm the postercmedial aspect 0 <he mescnephric
duct at the pcint where the end of the duct bends to esnter the
cloaca. The ureterzl bud is Thpught tc pass further Throucgh four
pericds during i1+is develcpment.

rerind I (Sith-14th week)

Asyrchroncus branching of the ampullze helps maintain the
reniform shape cf the kRidrey (HJamilton and Mossman, 13748 Y. This
s

as fdilztes and creates

rimitive ne+twork of ura=zaral »ud bran

L)

he appearance of the pelvis and calyc Because the dilatatien
e

es
pelvis and caelyces in the

-

is not uniform, the appearance of ti
newborn may be wvaried.

The subseguent three to fivs generztions of branchings
co ibute to the calyces. The next five To seven gensrat
branchings cof the ampullz of the urstsral bud creat

co

llecting tubules.

th-22nd week)

is period the ampulleze divide infrecuently and a
family of nevhrons is incduced by a single ampulla.
As each ampulla extends, a family of abcut four (rarnge cf *two o

eight) nephrons is laid down in an arcade manner.
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The central zone, the medulla, contains the mass of csllecting
tubules; the perigheral zcne, the cortex, contains the nerhrons,

—tiT

which are attached to collecting *ubules.

Pericd IZI [2Z2ni-26th week)

This periond of developmeant creates nephrons whose glomerull
ia In the outer haif of the cortex. abouit 72 & of ths complement
r

1
of glomeruli are Induced Zuring Pericds 2 ard 3 of develcpment.

e g ducts elcngate, tha
sroximal tubules convolute, and the lcops of Henle penestratzs
et cllectinc Zuct drains zhou=

deeper into the medulla. 2 typical c¢

(b
nine tc eleven nerhrons.

Nepnron induciisn by 2 branching uvretersl bud czuses the

3

surface cf the kicdnev fc zprear Ichular at birth (Familten and

Yossman, L1876).

Ascent Of The Kidney

The renal blastema originates at the level of the upper
sacral secgments.
The final position of the kidrnevy at the level cf the upper Iumbar
vertaebrae Is atiributed to ascent of the renal blascsma.

Active elongate growth 0 the ureter into the metanephrcgenic

blzstema causes ascent in the pelvis. The bud migrates cranialliv
and dorsally, and the kidney reaches the umbilical artery. That

is when the intrinsic growth and moulding of the resnal parenchvma

T
hurdlies the kidrey over the umbilical arteries.
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By 58 davs the kidney fixes to the tissues of the

retroperitoneum, which permits axial growth of the spine to

0

elevate the kidney to its finmal position. In addition =2 scal
the retroperitoneum, the kidney alsoc rctates zround its
longitudinal axis to cause the pelvis to face the sgine

(Friedliand and De Vries,1873).

Development Of The Ureter

rom the mescnephric duct after

H

The ureteral bud originates
28 days of development, it then slcngates as a hollow tuike =2

ascend the pelvis. The patency of The ureter changes during
e

development. This patency may relate to the hydrostatic pressurs
generated by the mesonephric urine, which fills the ureter since

(t

he cloaca is still impericrate at thisg s*tzge. Intense elongzTs
growth of the ureter may c¢hliterate the lumen.
After 40 days, the lumen is again apparent along the entire
length of the ureter. These cbservations may help understand tha
genesis of congenital strictures at the ureteropelvic or
uratercvesical junctions, as the lumen at thase sites becomes
With further development however, the urster may elcngate in
excess of that needed to accompany ascent of the kidnev. To
absorb the excess length, the ureter may beccme tortucus or

invaginate ifs wall as pleats, called the "Zetal folds" of

Ostling (Stephens, 19832).

Postnatally, the infant's grewth rate exceeds that of the
ureter, so tThe ureter may lcoose its tortuosity arnd unfolds its
pleats. These pleats are not ordinarily obstructive. However,

a pleat that intrudes into the lumen of the ureter and that is
fixed by the ureteric adventitia may obstruct urine drainage as a

valve(Maizel s and Stephens, 1980).
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Development Of The Cloaca

During the period o the laminar embryo, the cloacal membrane
is in the caudal region of the embrvo (where ectoderm cpposas
endoderm without any intervening mesoderm,. Growth of mesenchvme
near the cloacal membrane lifts the tail and of the embrvo away
from the tlastoderm. This lifting crestes a chamber, <he cloaca,
a dilated terminal porticn of the hindgut.

Further growth of the tail fold flexes the tail end of the embryo
sc that the cloacal membrane lies on the ventrum of the embrvo.
Growth oI mesenchymes lateral tc the clcaczl membrane elzsvataes the
tiszue as labicoscrotal swelliings; growth of mesenchyme cranial o
“he cloaczl membrane onfluent as the genital fubercle,
the primordium of
Septation of *he cloaca begins at abcut 28 days [(Stephers,
2983). The uroreczal septum extends in the coronal plane Toward
the cloaczal membrane. At the same time, Rathke's plicae appear as
two tissue folds from the lateral aspects of the aindgut. These
plicae meet each other in the midline tc cemplete the sepizaiicn
cf the clcaca. A separate rectum andé primitive tvrogsnita. sinus
appear bv 44 days of develcpment.

The portion of the primitive urogenital sinus cranial to the
mesonephric ducts is the vesicourethral canal, that caudal o the
mesonaphric ducts is the definitive urcogenital sinus (Hamilton

and Mossmann, 1976 ).
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Development Of The Trigone And Bladder

By 28 davs cIf development, the mesocnephric Jucts hava zlrsady

reached and fused with the urpgenital sinus. AT this time the
ureter originates IZIrom the mescrnephric duct.

The segment of the mescnephric duct distal zTo the site of origin
of the ureteral bud dilates as the commen sxcretory duct, zhe
precursor of the trigcne.

The right and left ccmmen excretory ducts are absorbed into ths
urcgenital sinus with the orifice of ithe duct migrating caulally

and the ¢grifice of the ureters! bud migrating cranially.

niinued growth of the epithelium and mesoderm oF the

J h
b
N
D
tn
Q)
Hh
rt
[
14

absorteld common excraicry Zuct separates the cri
era

~ly and establishes the framewcrk of the orinmi<ive

Trte mesconepnric ducts alsc migrate caudelly and fiank the
paramesonephric ducts 2zt the level 3 the urogenital gsinus.
This is +the site cf the futurs verumontanum.

The pericd when the uraster attains the obligue submucocsal

€
course of the newbcrn bladder is uanceritain, but occurs after 14
weeks.

By 10 weeks, the Zladder is a cy_indrical tube lined v
connective tissue. The wall of the bladder over the “rigone is
twice as thick as elsewhere. Buf by the 13th wesk rapid
muscularization causas the wall of the trigone tc become 3 tTixes

as thick as elsewhere.

8]
H

The apex the vesiccurethral canal tapers as the urachus.
(Arey 1974

Trhe bladiéer lumen narrows at the internal wvesical sphinctar.
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The internal sphinciter forms from a mass of circular fibres at
surrounds the neck cof the bladcder.
Development to term rTesulis in Zurther increzse in the sizs

of the muscles of the detrusor, trigone, and sphincter.

ged by ultrascnographv, the fetal nladdéer varies in

o
)]
pa
=]
fu

slze, emptying about 15 ml every 90 minutes near term ‘Abramcvich

Develcpment Of The Urcgenitzal Sinus

By 5 weeks 0f devalopment the urcgenitéal sinus is apparsnt.
The periion of the =sinus near the bladder is narrow {pelvic
urecthra ), and ths sertion rnezr the vrzgenital mexnbrane is

c urethra).
tween © and 10 wesks, the phallic porticn cf the
definitive urpgenitzl sinus 1s sexually i
After 10 weeks of develcpment, the externzl genitalia of the male

and female appear different,

Male Urethra:
The phallic pertion of the urogenital sinus develcps into> the

bulbar and peni urethra
The genital tubercle grows and elongates intc a c¢yvlindriczal
phaliuvs. The endecdermal edges of the secondary urethral grocve

fuse to tubularize the sDenile urethra. The ectodermal edges cf

he groove fuse as tThe median raphe.

o

v

b

ne scrotal swellincs round, migrate cauvdzlly and fuse to fcrm

he scrotum at the base of the penis.

+4

+

During the fourth month: the ¢landular urethra appears.
First, the glandular ectoderm proliferates to create a piug of
~issue; next, the plug burrcws into the glans tc meet the perile
vrethra; and finally, the ectcocdermal plug cavitates as the

glandular urethra.
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The glandar ectoderm disintegrates similiarlv to the urethral
plate ectoderm. The pelvic part of the urcgenital sinus develops
into the lower portion of the prostatic urethra and the

membrancus urethra (Hamilton and Mossman, 1976).

e
The pelvic part of the urogenitzl sinus develcps ints =he
lower porticn of the definitive urethra and vagina (Eamilton and
¥ossman, 1876).
The phallic porticn of +the urogesnital sinus remains as &
vestibule because the urethrzl plate does rnot axtend as far to

~he genital Tuberclis as o the mais.

¢, ducts, wihich enter the antericr
wzll of the clcacz, recede t¢ the leval 0f the verumcntarnur ‘an
elevation of the pestericor wall of the precstatic urethra where
the seminal ducts enter) in the postericr wall of the urirary
compartment of the newly divided cloaca. Hence, the posterior
wall of the ursthrz has two znormal folds, callad the
"urethrovaginal feolds" or "plicae colliiculi™.
They are considered remnants of the cephalad migraticn of the
wolffién ducts and extand Iponitudinally from Miiller’'s tubercie {(a
prominence located beitween the entrance of the twe milllerian
ducts ir the urogenital sinus, to the origin of the Ccwper cor
Bartholin glands. So urethral wvalves are oI heterocgenous
embryoclogic crigin.

Some valves {type 1) sesm to result from an exaggsrated
Cevelopment cf the urethrovaginal folds with an abnormal
insertion of the distal end of the wolffian ducts. Other valves
ftype I1I) develop because of gbnormal canalizaticn of the

vrogenital membrare. [(Kelalis PP, et z2l., 1885).
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b) Anatomy Of The Genitourinary Tract

The kidneys are paired, reircperitonezl, bean shapeld crgans
lying on each side of the vertebrazal cclumn.

e oI the kidnev is investad by a thin but streong
fibrous capsule. Zxternal To it is a considerable quantity 0 Iz
tissue known as the adipcse capsule [Gerota's capsulel [(Xeschan
I., 1872;. All surfaces arse usutally smooth and convex though
traces ¢f lokbulation, ncrmal in the fcerus, are often seen.

The kidneys lie high up on the posterior abdominal wall
behind the peritoneum, largely under cover oI the costzal Targin.
Tach kicgney lies cbhblicuely, with iits long axis
lateral bcrdsr ci psocas maor ‘Last R.CZ., 158¢&).
The right kidney is usually siightiy sms
Discrapancies between the two kidneys cof

considerable significance.

The mean Xidrney length in childiren varies from 6 com wizth a
body height of 24 inches to 12 cm with & body heicht of 72

inches.
The size of the kidney depends rargely cn the size of the child
{Meschan I

Fach kidney moves in a vertical rangs ci z
during full respiratory excursion of the dizphragm (last R.J.,
1586).

A maximal excursion C

th

5 cm (cr 1,5 wertebral bodies) ocrcurs in
the change from the recumbant 1o the ersact position {(Meschan 1.,

187

in

——

The medial border cf the kidney is zoncave and contairns a
slitlike aperture, the hilus. This is the crifice of a cavity

2led the renal sinus and ccntains:
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