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INTRODUCTION

Abrniormalities of embryogenesis account faor
many of the congenital anomalies of the urinasry
tract that require recostructive procedures

An  understanding of the embryogenesis of
these anomalies is often helpful to the physician
confronted with these congenital anomalies , and a
brief discussion of the. embryology and the commoner
congenital anomsglies of the kidney 1s appropriate
( Steckel and John , 18977 ) .

Nearly all +types of congenital anomalies of
the kidney are of c¢linical idmportance , »nd this
is apparent when we consider the large number of
individuals presenting for treatment who are fcund

to have some such anomalies . { Badenoch , 1974 } .
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Origin

The dintra-emhryonic mesocderm of each side of

the embryo { Fig . 1 - 1 } was described asg separsting
into a medial , paraxial , mass which becomes segmented
to form the somites ; a lateral plate which remesins
unsegmented =2nd forms the lining of the celom ; and

a segmented Jjunctional region , the intermediate
mesoderm , lying between and connecting these two
parts .

The intermediate cell mass { nephrotome ) forms
during the fourth week of gestation .

By longitudinal fusion this intermediate mesoderm
gives rise to a nephrogenic cord ( ridge ) from which
most of the exoretory system , transitory or permanent,
develops ( Hamilton and Mossman y 1972 )

B ach ridge extends from the region of the
cervical somites right down to the caudal end of
the embryonic cezlomic cavity . On the 1lateral and
ventral aspects of the ridge a longitudinal duct

develops . This dis the mesonephric or welffian duct
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1-1. The intraembryonic mesoge=n

Fig.
0f each side of the embryoc is sevarated
into raraxial,lateral,and intermediaste
cell masses ( Beck et al., 1973 ). /\

Neural groove Neural crest

Notochord

Paraxial
mesoderm
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In the male , it plays an important role in

the development of the genitsel system and in both

sexes 1its lower end will form part of +the Dbladder

( Beck et al . y 1973 ) .

Succesion :

The pattern of development of <the wurinary tract
is wunusual din that +the appearance of the definitive
excretory system is preceeded by two "false starts "
in the form of evolutionarily more primitive excretory
systems , which begin to form then promptly undergo
degeneration {( James , 1976 ) .

These three kidneys ( Fig . 1-2 } develop succesively
and overlapping , one cauded of the other 1in the
time and ©place order named ( Arey , 1974 ) .

The most cranial segments collectively constitute
the prcnephros , the intermediate segments , the
mesonephros , and the most caudal segments , the meta-

nephros or definitive kidney { Hamilton and Mossman ,
1972 )
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Fig. 1-2 .The crigin

pronephros and rositions of the

mescnephros I E

metanephros \

pronephrcs,mescnephros
and metanephros

{ Snell , 1575 ).

pronephros

mescnephros

metanephros

rectum
mesonephric duct

Pronephric ’
tubule ™S\Y
|

Fig., 1-3 . Schematic representation Mesanephric S

tubule

of the development of the pronephric ,

Undifferentioted

mewsonephric, and metanephric systems mesonephric lissve

Mesonephric
and related structures Cloaca duc!
Bladder

( James, 1976 ).
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Comparison between the three stages

All three ©bocdies are made up of nephric

tubules opening into a commnn excretory ( wolffian )
duct ( PFig . 1 - 3 ) , While in the cervical region

the tubules are simple and retain their segmental
arrangement , in the dorsal and Iumbar region they
multiply in number and ~ complexity ; in the sacral
region they become exceedingly numercus and massed
around a diverticulum from the wolffian duct ~ which

forms the primitive ureter ( Keith , 198c ) ( Fig. 1-4 ).

PRONEPHROS

The condensed nephrogenic mesoderm opposite 7Tth
to 14th somites , mescdermal segments , in the cervical
region of the embryo becomes segmented tc form g
series of nephrotomes , each of which gives rise to
two pronephric buds ( Fig . 1-5 ) . Each bud ,in turn,
grows dorsomedially ( away from the celom } and may
or may not canalize to form a pronephric fubule .
The formeé tubule may open into the celom ( by way

of the nephrostome ) . The nephrostome is the
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Human Nephric System
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Nephric duct "  Glomerutug
(Wolffian duct)

- Cenital ridge

P A Ureterie bud grows
cranially isio the meis-
waphric mesoderm, sub-
cdivides and forms :
Collecting tubules,
calyces, pelvis & ureter wnvsnsuiensd ML
Metanephric masoderm
forms secreiory tubules

tubarcle
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daveloping bladder,
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Fig. 1-4. Human nephric system regions in +‘he cervical,

lumbar, and sacral regicns (Williams and Weridell , 1969),

COLLECTING DUCT
ruduLs
!

‘

FUNNEL
(A}

Fi g. 1-§%, Composition and Origin of Nephric Tubules,

ES

. Dlagram of an isolated nephric tubule.
1. Showing the manner In which the Intermediate cell mans {z, b, ¢) gives orlgin to the
nephric tubule (@), peritoneal funnel (b) and the nephrocele (c).
€'. The Isolation of these parta from the somite and their union to form a aystem.

71, The origin of a glomerulus in the wall of tha nephrocele (c).

( Keith, 1c¢go ).
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ciliated , funnel shaped communication with the body
cavity . Whereas the dorsal ends of adjacent buds
or tubules join +to form the pronephric duct
An  arterizl tuft , linking aorta and postcardinsl
vein , projects 1into the celom and forms a primitive
pronephric glomerulus { external glomerulus )

The pronephros of each sgide 1s rudimentary

in the human subject ( Snell , 1975 )

MESONEPHROS

IN the second month of human development the
wolffian body 1s at the hight of 1its development
and in the later vpart of this month and in the
early part of the third month is actually functio-
nal ( excretory ) {( Keith , 1980 )

During the 5th week the cranial nephrons start
degenerating while the caudal nephrons are still

differentiating ( Hamilton and Mossman , 1972 }( Fig.1-6).
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Q,— Level of somile 14

Degenerating meso-
nephric tubules

Fig. 1~6. The cranial nephrons
start degenerstion while the caudal

nephrons are still differentiating

{ Arey, 1974 ).

Suprarenal

Degeneradng
mesonephric
tubules

; Mesonephric
- glomerulus

Mesonephric
duct

Gonad

Developing
mesonephric
tubules

Pig. 1-7. The mesonepnhros and its
relations. The glomeruli are
functional at thie staes but will

disappear later (Beck et al.,1G7%).
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