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INTRODUCTION

The ectopic ureter tiuat copens anywhere other than the
posterclateral extremity of tihe trigone often presents when
this ureter opens outside the urinary sphincter. The term
ureterccele is derived from twe Greek words meaning ureter
and hernia. It may be defined as a cystic dilatation of the
lower end of the ureter and belleoeons inte the bladder. It was

first described by Lechler in 1835.

in the following chapters, the description of the
vericus theorieg of the origin end embryogenesis of the two
anonalies are menticned. The pathophysiology, clinical

presentation and different modalities of diagnosis are provided.

Eacihh case should be treated individually as no single
method of surgical repalir would suffice for all. The various

plans and technigues of surgical correction are described.

48 both anomalies are categorized ass enomalies due to
ebnormal termination of the ureter, the ureterovesical junction
ig studied from the embryclogical, anatomical snd physioclegical

point of view 80 as to get a comprehensive idea about the entity.
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EMBRYOLOGY OF T!;'E URETERC—VESICAL JUNCTIONW

The cloaca 18 the cavity common to both the urogenital and

alimentary systems inio which open in emrly stages of deve-
lopment, the mllantois through the allantecic duct superiorly
and the hindgut. Its lumen is separated from the emniotic
cavity by & thin cloacal membrane. Later on it is geparated
into two separate cavities: a dorsal part which will form
_the lower end of the hindgut and a ventrel part which becomes
the primitive urogenitsl sinus. As the spur between the ftwo
cavities deepens and grows cauﬂally to approasch the cleoscal
membrane it seﬁarates completely the hindgut from the priml-
tive urogenital sinus. It is known as the uro-rectal septum.
(Moffat, 1981)$34)  he Separation starts in stege 13 embr-
vog (4-6 mm. embroys} and is completed when the uro-rectal
septun meets the cloacal membrane in stage 18 embryos (6-7

weeks post—avulation}.(Muecke,19791236) (Fig, 1)-.

The urorectal geptum grows down between the primitive
urogenital sinus and the hindgut until it reaches the cloacal
meinbrane where it is divided-into an enal membrane and uroge-
nitel membrane. The primitive urogenital sinus changes its
shape and becomes subdivided intc a cylinderical vesico-
urethral canal above the level of the openings of the.meso—
nephric ducts and s definitive urogenital sinus below thase
openings. The definitive urogenital sinus is subdivided in-

to a short cylindericel portion, the pelvic part (pars

P81v18%%n%?ﬂkﬁaﬁfy n$§ﬁ5ﬂ%§ﬂ%hﬂ§%%§i° part (pars phallice).



The megonephros forms a ridge preojecting into the coelo-
mic cavity. The two megonephrol lie ?n fither gide of the
34
root of the mesentery. {Joffat, 1981). Although 20-40

prairs of mesonephric unitas ere formed, noit wmore than 30-32

are ever pregeni as the rostrally located units have disapp-
eared by the time the most caudal ones appear. (Muecke,lé%?g.
Each mesonephric unit consisis of a medislly pleced large
glomerulus and a convoluted tubule thaet omens laterally into
the mesonephric duct. The convoluted tubule becomes S-shaped
in stage 13. In stage 12 embryos the mesonephric duct (Wol-
ffian duct)which has heeﬁ a solid rod shows signs of canaliz-

ation into a hollow duct, (xoffat, 1931)E34} (Fige 27

Near the lower end of the mesgonephric duct where it
bends sherply forwerds aznd medially to enter the urogenital
sinug, = small outgrowth from the duct grows dorsally and
then craniaglly to meet the lowermost par¥ of the nephrogenic
ridge. It starts to develop at the end of the 4th week
{Stage 13 embryo, 5 mm. stage). This is called the ureteric
bud and as it ascends, 1ts dilated end picks a mass of mes-

(34)
enchyme called the metanephric cap.(Moffat,2381l). (Fig. 3).

If the ureteral bud fails to appear, there can be no
kidney. The appearance of the ureteral bud seems 1o depend
upon proper chemical interaction of the terminel portion of
the Wolffian duct with the endodermal cloacal wall, (Huecke,

(38}
1979).

The bladder and the upper part of male urethra {the

whele urethra im females) develcopr from the endodermal

vesiRETRERERRSY RIS EIRARIGE o0t of the mesonephrio
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duct including the origin of the ureteric bud which is meso-
deymal., The two mesonephric ducts open into the lower end
of the vesico~urethral canal while the two ureters open
into the wider upper part. The vesico-urethral ceanal is

now subdivided inte & dilated segment which will form the
bla&der and g much nerrower urethral portion. The mesoneph-
ric duct and the ureter are taken into the bladder. The lower
end of the mesonephric duct forms a ceudelly directed loop,
the sscending limb of which becomes absorbed in¥o the vesmico-
urethral cansal leaving the opening of the duct at a much
lower level. (Fig. 4).

Other authors described ﬁ dilatation at the lower end
of the mesonephric duct which involves the orifice of the
ureteric bud and 1s absorbed into the bladder to form the
trigone. The opening of the ureterié bud into the meson-
ephric duct woves into the lower end of the vesico-urethral
cansl end then migrstes upwards and laterslly until it rea-
ches a definitive pogition gt the upper and cuter angle of
the trigone« The ureters achieve their independent ostia
g3 the Wolffian duct openings are translocated downwards
into the urcgenital sinus. The sgepsration of ureters from
the Wwolffian ducts is aided Eﬁ the overall growth of the
bladder in the cephalccaudal axis which is faster than the
overall growth of the embryo's bhody. The ureter rotates
through a 135-degree sngle, thus assuming a lateral position
compared to the wolffian ducts.. (Huecke, 19?9)E36}(Fig. 57.

The mesonephric duct itself remains as an opening at

the lower end of t%ﬁwée
am
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orifice remmins closed by & double-layered membrane which
remaina for ebout 16 days in stage 1B embryos. The lower
leyer is composed of epithelium similar to that of the

bladder, while the upper layer is continuous with the ure-

teric epithelium.

It 15 called Chwalla's membrarne. It ruptures between
the 25 and 30 mm. stage. Rupture cccurs due to increased

pressure of accumulated urine and increased hydrostatic

pressure. The trigone and the post. well of the urethrs

down to the openings of the mesonephric ducts are mesoder-
mal in origin while the rest of the bladder is éndodermal.
The trigensl musculature is derived from the ureteral mus-

culasture itself and from the deep peri-urseteral sheath

surrounding the ureter.

The posgition of the ureteric bud on the mesonephric
duct will decide the final peoagition of the ureteric orifice.
The lower it i1s situated on the duct, the more vill be the

ureteric orifice displaced upwards and laterslly.

When a termingl Wolffilan duct gives rise to twq ureteral
buds, the first bud terminates above the second uretersl ori-
fice which has been carried further ceudal ‘and medial by the
Wolffian duct to which it is st11l1 attached et 1ts distel
end., The constant finding of the ectopic uretersl orifice
below and medinl to the orthotopic orifice is known as the
Weigert-leyer Rule. (lloffgt, 1981}.{34) (Pig. 6).
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ANATOMY gr_zis_urersRo-vESTCAL guncrIon

The ureterc-veslceal junction is the meeting of the
ureter and the urinary bladder. T¢ describe the anatomy
of the uretero-vesicael junction, one has to consider 3

components;

{a) The lower ureter.
fb) The trigone.
(¢) The adjacent bladder wall.

A, THE LOWER URETER:

The ureter has only one muscuiar coat where muscle
fibres are oriented in every direction to form the irregu-
lar helical formation of the ureteric muscle bundles. As
the ureter enters the bladder, the helical fibre arrngement
elongaies and becomes re~oriented into i}ure longitudinal muscu-
ler patiern without loss in gize or number of the fibres,
i.e. 811l the muscle fibres of the juxté—vesical ureter con-
tinue in the intra-vesical ureter where they change their

orientation. {Fig. 7).

The length of the intra-vesical ureter is 1% cm. di-
vided into:
{a) Intramurel segment surrounded by the detrusor about

% em.
(b) Submucosal ureter under the bladder mucosa about lem.
All the longitudinal fibres of the lower ureter pro-

ceed uninterrupted intc the trigone. As these fibres app-
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roach the ureteric orifice the roof fibres split and swing
to the gldes to form the lips of the ureteric orifice, then
they Join the floor. fibres where all of them eccumulate just

distal to the orifice before they fan out into the trigone.

The juxta-vesicel ureter {(distal 3-4 cm.) and the intr-
amural ureter are surrounded by Waldeyer's sghesath which is
fibromuscular. When traced upwards, it greduslly fuses with
the ureteric musculsture. Distally, it surrounds the in-
tramural uretser but at the level of the submucosal ureter,
the fibres diverge and at the level of the ureteric orifice,
the fibres sweep arcund the sides of the ureter toc meet the
fibres of the Yaldeyer's sheath, Then the sheath continuesg
deep to the superficial trigone forming the deep trigone
which terminates at the level of the internal meatus. (Fig, 8).

The deep trigone shares in fixation of the ureter. 4t
the level of the ureteric himtus, the detrusor contributes

to the formation of Waldeyer's sheath and the deep tripgone.

Waldeyer's gheath 13 of ureteric origin, but histolo-
gically it resembles the detrusor muscle bundles dus to colla-

gen distribution, Detrusor eppearance ig dense bundles

interspersed with loose collagen, while the ureteric app-

earance ig fine bundles with more firmly binding coll=zgen.

Mugculature of lower ureter consists of 3 layers, the
muscular coat of the ureter proper, Valdeyer ahesth proper
and & third separate layer of few detrusor muscle bundles

deflected over the lower ureter. {Tansgho, 1981}.{46)
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B. THE TRIGONE:

Compoaed of two layers: (Fig. 9). :

The longitudinal musculature of the intra-vesical ure-
ter diverges at the ureteric orifice and continues into base
of the bladder as the superfleciasl trigone., Sowe fibres run
acrogs the base between one submucesal ureter to the other.
The rest of fibres fan out and converge at the internal mea-
tus down to the uretﬂra in the midline posteriorly. In the
male, it terminates at the level of the verumontanum; In the

female, it terminates at the level of the external meatus,

Deep Trigone:

A1 the fibres forming Waldeysr's gheath continue down-
ward intc the base of the bledder to form the desp trigone,
i.e. changing from & tubular sheath intec & flat sheet at
the level ¢f the ureteric orifice. The upper fibres pro-
ceed medially to meet those from the other side to form the
inter-ureteral ridge or Mercier's bar. The lower fibres
proceed medially and downwards forming Eellls muscles eznd
meet fibres from the other side to end g% the internal

meatus.

There is no musculer interconnection between super-
ficigl and deep trigones. They can be digsected easily
from each other. The deep trigone can be dissected easily
from the detrusor muscle In its upper half but in its lower
heglf it ig more adherent to %he underlying detruscr. The
superficial trigone adheres firmly to the overlying mucosal

layer. (Tanagho, 19813.(46)
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