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INTRODUCTION 

Abnormalities of embryogenesis account for 

many of the congenital anomalies of the urinary 

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 anomalies of the kidney is appropriate 

( Steckel and John , 1977 ) • 

Nearly all types of congenital anomalies of 

the kidney are of clinical importance , and this 

is apparent when we consider the large number of 

individuals presenting for treatment who are found 

to have some such anomalies . ( Badenoch , 1 97 4 ) • 
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Origin . . -2-

The intra-embryonic mesoderm of each side of 

the embryo ( Fig . 1 - 1 ) was described RS separRting 

into a medial , paraxial , mass which becomes segmented 

to form the somites a lateral plate which remains 

unsegmented and forms the lining of the celom and 

a segmented junctional 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 excretory system , transitory or permanent, 

develops ( Hamil ton and Mossman ,, 1972 ) . 

Each ridge extends from the region of the 

cervical somi tes right down to the cCJ.udal end of 

the embryonic celomic cavity . On the laterRl Rnd 

ventral aspects of the ridge a longitudinal duct 

develops . This is the mesonephric or wolffian duct . 
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In the male 1 it plays an important role in 

the development of the genital system and in both 

sexes its lower end will form part of the bladder 

( Beck et al 1 1973 ) • 

Succeaion : 

The pattern of development of the urinary tract 

is unusual in that the appearance of the definitive 

excretory system is preceeded by two "false starts " 

in the form of evolutiona:t'ily more primitive excretory 

systems 1 which begin to form then promptly undergo 

degeneration \ James 1 1976 ) . 

These three kidneys ( Fig • 1-2 ) develop succesively 

and overlapping , one cauded of the other in the 

time and place order named ( Arey 1 19 74 ) 

The most cranial segments collectively constitute 

the pronephros 1 the intermediate segments 1 the 

mesonephros 1 and the most caudal segments 1 the meta-

nephros or definitive kidney ( Hamilton and Mossman 1 

1972 ) . 
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mesonephros 

Fig. 1-3 Schematic representation 

of the development of the pronephric , 

mecJonephric, and metanephric systems 

and related structures 

James, 1976 ) . 
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Comparison between the three stages 

All three bodies are made up of nephric 

tubules opening into a common excretory ( wolffian ) 

duct ( Fig . 1 - 3 ) , While in the cervical region 

the tubules are simple and retain their segmental 

arrangement , in the dorsal and lumbar region they 

multiply in number and complexity in the sacral 

region they become exceedingly numerous and massed 

around a diverticulum from the wolffian duct which 

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

PRONEPHROS 

The condensed nephrogenic mesoderm opposite 7th 

to 14th somites , mesodermal segments , in the cervical 

region of the embryo becomes segmented to form a 

series of nephrotomes , each of which gives rise to 

two pronephric buds ( Fig . 1-5 ) Each buj ,in turn, 

grows dorsomedially away from the ceJom and may 

or may not canalize to form a pronephrtc tubule . 

The formed tubule may open into the celom ( by way 

of the nephrostome ) . The nephrostome is the 
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J<'ig. 1-4. Human nephric system regions in ~he cervical, 

lumbar, and sacral regions (Williams and Wend elJ , 1 969) 

(A) 

Fig • 1 -5 • Compmltlon and Oriiln of Nephric TubuJes. 
A. Diagram of an laolated nephric tubule. 
JJ Showing the manner In which the lntermed.Jate eeU tn&ll (a, b, t) glvea origin to the 

· nephric tubule (a:), peritoneal tunnel (b) and the nephrocele (c). 
r:. The Isolation of theiC parta from the somite and their unJon to form a system. 
n, The origin or a gJomerulu1 In the wall of the nephrocele (c). 

( KeHh, 1Cf:.c, ). 
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ciliated , funnel shaped comm'J.nication with the body 

cavity . Whereas the dorsal ends of adjacent buds 

or tubules jJin to form the pronephric duct . 

An arterial tuft , linking aorta and postcardinal 

vein , projects into the celom and forms a primitive 

pronephric glomerulus ( external glomerulus ) . 

The pronephros of each side is rudimentary 

in the human subject ( Snell , 1975 ) 

MESONEPHROS 

IN the second month of human development the 

wolffian body is at the hight of its development 

and in the later part of this month and in the 

early part of the third month is actually functio-

nal ( excretory ) ( Keith , 198o ) . 

During the 5th week the cranial neohrons start 

degenerating while the caudal nephrons are still 

differentiating (Hamilton and Mossman, 1972 J( Fig.1-6). 



- ') -

Degenerating meso-{ 
nephric tubules 

-Level of somi~ 14 

Fig. 1-6. The cranial nephrons 

s+;art degeneration while the caudP.l 

nephrons are still differentiating 

( Arey, 1 97 4 ) . 
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Fig. 1-7. The mesonephrc•s and its 

relations. The glomeruli are 

functional at thi 2 st,ag"' rut wil'--

disappear later (Becket al.,1q731. 


