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IXTRODUCTION

Congenital anomalies of urinary tracl are not
uncommon the commonest malformation are the bifid pelvis,
duplicated ureter (occur in &4 %), ectopia and ancmalies
of renzl wvessels, the presence of a third kidney is very
rare. The anomalies mav e on both sides such as poly-
cystic kidney. The anomalies of upper U.T. may assocliated
with other ancmalies such zs unilateral renal agensis
Hyvpoplasia are often seen in association with imperforate
anus some of these anomalies are of nosignificance and
does not lead to complications, on other hand some cases
produce or predispose to serious complication such as
infection, stone formation and obstruction, some are even
incompatible with l1ife as in bilateral renol agensis

others of polycystic kidneys always end by renal failure.

Therefore review of congenital anomallies of upper
U.T. is very iImportant because many of such abnormalities
can be corrected and its complicarions can he treated,
but others can not be treated except by removal of the

affected organ such as complicated cctopic kidney.
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EMBRYOLOGY OF URINARY SYSTEM

The intra-cmbryonic mesoderm of each side of
the embryo was described as seperating into a medial,
paraxial mass which becomes segmented to form the
somites: laterzl plaze which remains unsegmented and
forms zhe lininp of the coelom: and a segmented jun-
ctional region, the intermediate mesoderm lying bet-
ween z2nd connecting thesce two parts.
By longitudinal fusion this intermediate mesoderm
pives risc to a nephrogenic cord ‘rom which most of
the excretory svstom develops.

P

Embrvolopy of Kidncy:

The nephric system develops progressively as three
distinct entities: proncphros, mesonephros and meta-

nephros.

Huiran pronephros = Before kidney

The Buman pronephros is vestigial, 6 consists of
several pairs of rudimentary proncephric tubules arising
as dorsolateral sprouts from the Tonpitudinally fuscd
nephrotomes {(the nephropenic cord) of cach side.  The

total extent of the nronephrosis In the repion of
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junction between the future necr and thorax. All the
tubtles are not present at the same time, for most
cephalic have appeared, differentiated and disappearad
the caudal ones are in the process ol develcpment. The

first pair appears at nine somitc stage. Each tubule

irudinal colle-

[he]

Fuses with the succecding cne so z lon
crinpg dvet is lormed (proncphric or wolffian Jduct).
The wolffian duct opers into the ¢lozce.  The pronephric

tubules communicate medially with the coelomic cavity

by way of a ciliated nephrotome, laterally they open
into the prorephric duct. The degencration of prone-
phric tubules is complete at about 5mm stape but the
mzin duct persists and becomes the mesonephrie duct.

-~

Mescnephros: Wolffiun bodv - middi

It is larger than the onronephros, not only docs
it contain more tubules, but also these are longer and
more complicated. 1t Is lecated farther coudal.  The
first pair of mesonephric tubules makes 1ts appearance
in the 2.5 mm stape at the level of the thirteenth
somite. From this point, new tubules appeoar in oo
cephalic dircetion reaching the nine somite Tevel at
the Smm stapge. and In o caudal dircetion reaching the
twenty-sixth somite level at the 7. hmm ostape. The

tubules bepin to tolie oricin from sphericoal masses of
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cells drought into cxistence by subdivision cf nephro-
genic cord. Each mass hollows and the wvesicle, so
formed, sends out a selid extension which unites with
the mesonephric duct nearby to complete a mesonephric
rubule there is further camalization, growth with S-
shaped bending. The frec end of the tubule cnlarpges

-+

and becomes thin walled. When a knot of blood vessels
indents one side Bowmen's capsule is formecd.

Capsuic and glomerus togpether comprise a unit known as
the mesonephric corpuscle. Next in crder comes 2
thicker, lighter staining secretory scgment of the
tubule and then a thinner, darker - staining collecting

germent which, inturn., opens into the meconephric duct.
(=3 -

When the Ceveloping tubules bepin to enlarge
there is no room for them in the body wall and they
bulpe ventrolaterzlly into the coclom.  On cach side of
the dorsal mesentery there is thus produced a longitu-

dinal uroprenital ridge scon after its formation this

144
[ &)
common fold subdivides longitudinally into a more medial

genital ridee and o lateral mesonephric ridge.
During the fifth week the crarial nephrons start
depenerating while the cauvdal nepbrons are sti111 diffe-
£

rentiating. Remnarnts of a number of the cauvdal meso-

nephric tudbunlces, however do persist to become part of
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Fig.2: Location, composition and stapes in the

differentiation of a human mezonephros.
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the cuet svystem of the testis, thesc persistent tubules
may be divided into 2 cranial, epigenital group and

2 caudal, parapenital group. In the epipenital portion
the number of tubules varies from (5-12) and these
excluding the first two form the efferent ductules of
“he restis, the first two epigenital tubules persist as
the (superior aborrant ductules). Some of the lower
paragenital tubules become seperated from the mesone-
shric duct to form the naradidynis in the male and the
naroophoron in the female.  Thosce which remain attached
to the duct become (the inferior ductules). The main
or the mesonephric duct is transformed into the (vas

deferens) .

Metaneohros = Alter kidney = third kidney:
It has a duwel origin. The distal or collecting

portion develops from a diverticulum of the meson-
phric duct, while the proximal or sccrctory part deve-
lops from the nephropgenic cord caudal to mesonephros.
The ureteric primordium arises at the 4-5mm stape from
the dorsal and mcdial portion of the mesenephric duct
just before it Joins the cloca.  The ureteric bud as
soon as it is formed 1t encounters the caudal end of
the nephrogenic cord which s now called the "metance-

phrogenic blastoma’ The first chanpe that occurs In

Central Library - Ain Shams University



. _\\ Degerwreted

L he o
. o \D‘O o C IR LA Ly
TN Undifterantaled waseph,
0‘\-\ nonnd ) /
’ -
« i
Al N S {"\-f Dittemgnal e
5“ J‘\‘.‘ . Lormatanesho
oy
\ T R

Fip.3: The development of Nepbion e vt om,

Central Library - Ain Shams University



s o te-minal flattening which results
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the ureteri
in the fermation of a primary renal pelvis. At the
10mm stagc, the primary renal pelvis gives rise TO twWo
renal tubules, one present in the cranial and onec in
the caudal portion. After short time 1wo other cubulcs
appear in the mid portion ol the primeXy renal pelvis
ezch primary renal tubule then forms o terminal ampulla
from which a scerics ol tubules arisc in o dichotomous
mapner. The division is progressive so that by the 5Sth
month 12 gencrations of tubules have formed and by 9th
month 20 generations have appeared. The caudal and
cranial wrimary tubules form the mijor calyces and the
secondary tudbules along with the third and fourth
senerations [form the minor calyces, the Sth gencration
forms the papillary ducts of the pyramids, and thosc

above the 5th pencration form the medullary collecting

cubules.

Metanephrogenic blastema:

The presence of the ureteric bud in the metane-
nhropzenic tissue causcs the Iatter to differentiate
into two layers, an external which forms the cennective

tissue and capsule of

the widney and an internal which
- c the scerelory Lules Ayl nreloerie b
Torms the sceretory tubules.  As the ureterie bud

divides and subdivides the sarrounding metanephroeenic
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