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FMBRYOLOGY OF THE KIDNEY

The developiment of the urinary system appears Lo repsat
the phases of development of Lower vertebrate [Felix, 19f2].
The pronephros is the first urinary tissue to appear,
next the mesonephros and finally the metaneéhros.

[Gruenwald, 1943],

Proepepliros;

Puring the a4th week of development condensed mesoderm

adjacent to the midline divides into blocK liKe units calied

somites. The propephroes appears in the cervical region of
the 10-somite embryoc between the 2nd to &N somites
[Gruenwald, 19432]. Cells derived from the intermediate

mescderm, <luster and differantiate into pronmephric tubules
which are non functioning. It is believed that the duct of

the pronephric tubules coniinues caudally as the mesonephric

duct. The pronephros is5 not apparant by 30 days [Potter,
19727,
Mescpephros:

The mesonephric duct descends from the cervical somites
to the caudal region of the embryo mediated by caudal growth
of the terminus of ihe duct. The duct is adjacent to

mesoderm intermediate between somites and the caelom. After




the duct and mesoderm appose, mesonephric tubuiles appear.
The nephrons of ihe mesonephros are induced by the advancing
ampulla of the mesonephric duct, Puring its descent, the
mesonephric duct indoveces about feorty pairs of tubules

(Fotter, 1972].

By 28 days the mesonephric duct has descended to
contact the urogenpital sinus snd it laier drain into the
sinus, By 3T days the meschnephros are fully developed. As
ihe mesonephros of several mammals can excrete marKer dyes
as phenol red {Hamilton and Mossman $9%T6y] it is belived
that human mesonephros can clear the plasma of unwanted
metabolites. After 10 weeks of development, many
mesonephric nephrons degenerates [Stephens , 1283]) but some

tabules become [incorporated! into the genital duct system.

Meilanephros:

After the mesonephric duoet reaches and drains into the
urogenital sinus, the ureteral bud appears as a diverticulum
from the pastromedial aspect of the mesonephric¢ duct at the
point whera the terminus of the duct bends 1o enter to

cloaca.

According to Pottre [i972) the ureteric bud is veiwed

to develop further in four periods:




Period ane: (58 _ 4tA wepRj:

The ureteric bud divide dichotomusly and the initial
four to six branches coniribute to the renal pelvis and the
metanephrogenic blastema proliferates to remnin appose to
all the new ampullae of the new ureteral buad branches. The
initial branch establishes the superior and inferior pofes
of the Kidney. By seven week there are six generations of
arpiillae at the poles and only four generations at the
midsection of the Kidney and this helps to maintain the

reniform shape of the Kidney [Hamilton and Mossman, 1376].

After T weeKs other three (o five generations appears
and contribute to the calyces, many branches appear to arise
from common stem and the set resembles tubules chamber.
With later growth the renal parenchyma project inte this
chamber as a conical papilla. The next five to =even
generprtions ctreate the collecting tubules, During this

interval ihe bud branches progressively more slowly {Potter,

1972},

Period Twa [i15th - 22nd week]:

During this periocd the collecting tubules at the
corticomedullary junction begins centrifugal growih and iay

down a family of nmephrons about 4 [ range from 2-8].




Period three [2384 . 35 B weep):

This period forms the nephrons whose glomeruli lie in
the poupter half 0of the cortex. It induces four to six
nephrons in series. About 754 of the complement of

glomeruli are induced during periods two and three.

Periocd four [3208 _ 3688 weeg 1o adul thoad}:

The ureteral bud ampullae caese to induce new nephrons
and the collecting duct elongates, proximal tubules
convolute and the loops of Henle penetrate deeper into the
medulla and +typical collecting duct drains nine to eleven

nephrons and surface of the Kidney is lcobular at bircth.

Morphogenesis of {the mephron The nephron develop in
phases:
a) Mesenchyme is determind L 2] become the
metanephrogenic blastema. The factors responsible for

this determination are unknown.

bj Metanephrogenic mesenchyme is induced by close
contact with the ampulla of the ureteric¢ bud [Lentonen
et al., 19T75] and is associated with loss of componentis
of the extra cellular metrix [collagen £rom tihe
ampullizae and fibronectin from ihe mesenchyme) the

condensed cells of the metaneophrogenic blastema, first




laminate into a comma-shaped double- layered struacture
then swell as a vesicle.

¢} The nephric vesicle segregates into the glomerulus,
where the cells {forming viscral layer of Bowman'’'s
capsules becomes flrttened and angiogenia cells
proliferate to form vascular tufts, proximal and distal
tubule and loop of Henle. The facters leading (o this
further differentiation are also unknown, However
inhibitors of DNA, RNA or protein synthesis impair the
merphogenesis of tubules when applied to
metanephrogenic blastema during induection but not later

[EKblam, 1931].

Ascent of the Ridnoer:

The renal blastema ascends from the level of uapper
sacral segments to upper Iumbar vertebrae in the following
mannar:

4., Thirly dars: caundal growth of the spine clillses

ureteral bud {o appear to ascend the pelvis from the
level of +the coloaca [Gruen-Wald, 1943, Friedland and
DeYaries, 1975].

2 Thirly {fwo dars: the ureteric bud activly elongates

cranially and dorsally t¢ reach the umbilical artery
[Friediand and PevVaries, 1975].

3. Thirty eight dars: when the Kidney reaches the

umbilical artery, intrinsic growth and mouilding of the




reng}l parenchyma hurdles the Kidney over the uwmbilical
arteries: First, the umbilical artery tilts the upper
pole ventrally and lower pole dorsally, next, the
Kidney elongates and causes further cranial ascent and
finally the Kidney increase in its transverse diameter
and rounds iiself to elevate the lower pole above the
umbilical artery {Boyden ., 1932, Gruenwald, 1{933].

4. Fifty-six days. The Kidney fixes to the tissues of
the peritoneum which permits axial growth of the spine

to elevate the Kidney to its final position [Gruenwald

19437,

During ascent the Kidney rolates g0 degrees
ventromedinlly and it is postunlates by Felix [i942] and
accepted by Weyrauch [1939] to be due to excessive ventral
versus dorsal branching of ureieral tree as during each

generation of division two branches extend ventrally and one

dorsally.

Development of renal vessels:

The renal arterial tree is derived from three groups of
vascular channels that coalesce to form the imature vascular
pattern for all retroperitoneal struciures. The cranial
group C©onsists of two pairs which shift dorsally te form the
phrenic artery. The middle group is made up of three pairs

thet pass laterally through the suprarenal area and becomes




adrenal artery. Finally the caudal group has <four pairs
that pass veniral to the renal area and becomes the main
renal artery, sometimes joined by the most inferior pair of
the middle grouwp [GBuggemas, 1962]. Durging migration of the
Kidney and »¥ a process of elemenation, one primitive renal
arterial pair eventually becomes the dominant vessel and the

cempleted process 1s dependent on final position of the

Kidney [Graves, 1956].




EET IO OGY



AETIOLOGY OF WILMS - rouMOolVR

Wilms’ tumour is the mozt common malignent neoplasm of
the urinary tract in <children and represent 84 of all
childhood solid tumours and makes up more than 80% of

genitourinary cancer helow fifteen vyears [Young et al.

¥

19787.

The incidence has remained relatively constant at
T.8/million children per vear 1in U S. A, In about 75X of
cases diagnosis is made between {-5 years of age with peak

incidence between 3-4 years of age, Occasionally it occurs
in adelts [Orlen and Bischaff, t970). Familial cases are

rare [tX] the male and female ratioc iz 0. 37 to 1.0

Bilateral invelvezent oc¢curs in approximately 5% of

cases and is usually present at initial diagnosis [Lampﬂh

et al., 1935,

Wilms’ tumour is believed to be the result of abnormal
proliferation of metanephric hlastema witheut normal
differentiation into tubules and glomeruli and this view is
lsupperted by

- This was confirmed by electron-microscopy.

- Small nodules of metanephric tissue deteched from the

Kidney without uretral connection called beinieren, are




occasionally found at auntopsy of patients suffering
from this tumours [McCauley et al., 197%].

- an itravenous pyelogram of a case showed bilateral
mesonephric duacts, providing evidence cfthe persistance
of tissue precursors of the Kidney.

- Histological evidence 0f the persistance of pro-meso-
and metanephric elements as well as mullerian ducts

were shown in 23 yvears old man [Tannir, 19321,

In order to explain the presence of mascles and
cartilage in some cases, Wilms’ and conheim postuiatsd
that wilms“ tomonr had to oeriginate from the region of
the middle plate or npnephrotome at the time when
portions of nearby myotome and sclerotome could be
inciuded [McCauley et al., 19792]. Since theq it has
bheeen recognized that metaplasia of less primitive

mesenchymal c¢ells can occur [(McCauley et al., 1979].

For exira renajl Wilms*® tumour:

i. The development of tumonrs in utero, whiie

metanephric blastems is still present fLedlie et

al. , 1970].
2. The itumour originates Ffrom differentiated cells
that, under certain circumstances regain embpryonic

potentialities [Cell rest theory of Conheim}] {[McCauley

et al. ,1979].



