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Abstract:

Bifid Ureter is a condition where upper end of the ureter is bifid. In the lower part of the course two ureters join
together to open by a common orifice into the urinary bladder. It occurs due to premature division of ureteric
bud.

Aim: To study any anomalies of ureter in routine anatomical dissection.

Methods: 50 cadavers of both sexes that had been fixed in formalin were used in the current study. During the
dissection, the ureter's anatomy was the main point of attention. From the renal pelvis to the uretrovesical
junction, which opens into the urine bladder, the ureter was traced. One of them yielded a cadaver in which two
ureters were independently draining a single kidney into the UB and were unrelated to any other congenital
abnormality. The left kidney and ureter were both perfectly healthy.

Conclusion: Patients with bifid ureters may be accompanied by other ureteral anomalies such as ectopic ureter
and have an increased risk of developing urinary tract infection, hydronephrosis and stone formation. The
knowledge of abnormality in renal collecting system is necessary for effective endo-urological applications and
intrarenal surgeries. The present study adds on to the literature and will be helpful and interesting for the
radiologists and urologists as it describes the ureteric anomaly.

Keywords: Bifid Ureter, Kidney Ureter Bladder Region, Mesonephric Duct, Ureteral Duplication, Ureteric
Bud.
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Introduction

The ureter measures 25 cm. At the pelviureteric
junction, where it crosses the pelvic brim, and
when it enters the bladder wall, it is very narrow at
these spots. The gonadal vessels themselves are
crossed anteriorly by it as it descends on the psoas
major and crosses in front of the genitofemoral
nerve. Lower down, it is anteriorly crossed by the
right colic and ileocolic veins as well as by the root
of the mesentery, while the top portion is behind
the third part of the duodenum on the right. It is
lateral to the inferior mesenteric vessels on the left,
is anteriorly crossed by the left colic vessels, and is
apex of the sigmoid mesocolon at the pelvic brim.
It exits the psoas muscle at the common iliac artery
bifurcation, travels over the sacroiliac joint, and
enters the pelvis. It typically crosses the external
iliac artery and vein before passing in front of the
internal iliac artery on the side wall of the pelvis
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(and behind the ovary). It passes over the obturator
nerve, destroyed umbilical artery (superior vesical),
obturator artery, and obturator vein from above
downward.[1]

The vas deferens in males crosses medially above
the ureter before running medially to the ureter.
Normally, the upper end of the seminal vesicle is
located immediately below where the ureter joins
the bladder wall. The ureter is located at the base of
the wide ligament in females, where the uterine
artery crosses it. Under the broad ligament the
ureter penetrates the condensed tissue that forms
the lateral cervical ligament, traversing the lateral
vaginal fornix 1-2 cm from the cervix before
entering the bladder in front of the fornix. [2] The
ureter's upper end is bifid in those with bifid ureter.
In lower third of course two ureters merge and
open by a shared orifice into the urine bladder. The
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ureteric bud's early division is the cause of this.
[3.4]

Ureter

The kidneys and ureters are located in the rear
abdominal wall, retroperitoneally. With the
creation of the uretric bud, the collecting ducts of
the permanent kidney begin to develop. The
metanephric blastema, which acts as a cap and is
formed over its distal end, gets penetrated by it.
This end then dilates to form the primitive pelvis,
separates into the cranial and caudal portions, and
develops more large calyces. In the antero-posterior
meaning, the topographic arrangement of the hilar
structures is known as its veinarterypelvis in
classical literature. One of the uncommon
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anomalies of the collecting system is unilateral
bifid ureter, which is characterised by renal pelvis
that is outside the renal parenchyma, linked with
changes of renal arteries, and disposition of hilar
structures. Other abnormalities like bifid kidney,
ectopic kidney, horseshoe kidney, and renal
dysplasia may be linked to this variance. They may
develop  hydronephrosis as a result of
embryological causes. Knowing about these
variances could be a helpful tool for vascular
surgeons, urologists, and radiologists. It can aid in
avoiding surgical complications and diagnostic
blunders. Double renal pelvis with bifid ureters at
the hilum that descend as individual renal pelvises
and fuse together at the lower pole of the kidney
subsequently displayed their typical anatomy.

Figurel Showing Unilateral bifid Ureter on left kidney.

Complications

Neverthless some complications have been
reported such as:

Frequent urinary tract infection.
Uretero ureteric reflux.

Ureteric stenosis.

Urinary lithiasis.

Pyelonephritis.

Non-functioning of kidney units.

Congenital Abnormalities of the Ureter

The pelvic surgeon must have some familiarity
with these because they are many and diverse. The
Wolffian duct's posterior side, just before it enters
the cloaca, is where the ureter develops as a bud.
This bud contacts the primitive nephrogenic mass
that is currently located in the female pelvis and
will later create the renal pelvis and the ureter
proper. The calyces are formed after the ureteric
bud separates. By the eighth week of foetal life, the
primitive kidney has ascended from its pelvic
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location and has arrived at its adult subcostal
location. It rotates medially as it ascends, causing
the hilum to open medially as opposed to ventrally
as it did initially. The reason why two ureters are
typically crossed is because of this rotational
action. The kidney obtains its blood supply en route
from the numerous major vessels that it may come
into contact with as it ascends from the pelvis. The
kidney may rest at the pelvic brim or may stay in
the pelvis permanently. As a result, its blood supply
will be abnormal—something to keep in mind if
such a kidney needs to be removed. The opening of
extra ureters can take place in the urethra, the
bladder, or even the vagina. The ureter may only be
partially double and bifid in some circumstances.
The potential of having two or more ureters should
be kept in mind since the surgeon may decide to
save the ureter that opens in the vagina while
surgically removing the better ureter. Congenital
abnormalities in one kidney may be accompanied
with a rudimentary or aplastic kidney on the
opposite side; this is particularly true of the ectopic
pelvic kidney. Such a kidney may not only be
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single, but it may also be linked to Mueller's duct
developmental flaws including the absence of the
vagina.

Terminology

There is currently no agreed-upon terminology for
blind-ending bifid ureters, and a number of
seemingly unrelated words are used. These include
an unfinished bifid ureter with a blind-ending
pouch, an unfinished bifid ureteral diverticulum,
and an unfinished collecting system duplication

(ref).
Epidemiology

Present in ~5% (range 1-10%) of the
population [1,2].

Gross anatomy

A Dbifid ureter is present when there is a duplex
kidney (separate pelvicalyceal collecting systems)
draining into separate ureters, but the ureters unite
before draining into the bladder at a single ureteric
orifice[1].

Rarely, one of the branches of a bifid ureter will be
blind-ending and will not unite[2].

Differential Diagnosis

e Double ureter: persistent of ureters to drain at
separate ureteric orifices in the bladder

Ureteric Compression and Obstruction from
Extraneous Sources

Unfortunately, few gynaecologists are aware that a
variety of disorders in the female pelvis are
connected to mild ureteric obstruction:

(a) Uterine Prolapse. The main supporting
element of the uterus, Mackenrodt's ligament, is
significantly lengthened in complete procidentia,
and when it descends with the uterus, a loop of the
ureter is dragged down and rests outside the vaginal
entrance. It is not surprising that this mechanism
results in acute ureteral angulation and causes
hydro-ureter and hydro-nephrosis. As the uterus
descends, the uterine arteries get longer and may
potentially compress the ureter. These patients
frequently have recurrent urine infections, which
when combined with ureteric blockage may
severely impair their renal function and make them
high-risk candidates for surgery.

(b) Pelvic Tumours. These can compress and clog
the ureter, especially in the case of a myoma that
fits tightly and is deeply buried in the pelvis. The
similar appearance is produced by ovarian cysts,
both benign and malignant, and even pelvic
inflammatory disease. Before surgery, these
patients should undergo a complete urological
examination because about half of them would
exhibit some ureteric blockage, which could very
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well be the cause of a post-operative urine infection
in gynaecological patients. In 70% of cases,
removing these tumours will return the urinary tract
to normal. The cases where a section of the ureter
has developed a permanent stricture as a result of
pelvic inflammatory illness are the worst offenders.

Related Works

About 25% of people have bifid ureters, which are
typically unilateral [5]. It results from the uretric
bud's premature division close to its terminations.
The kidney and the ureter grow from intermediate
mesoderm in terms of their development. The
metanephric kidney, which consists of two parts—
collecting and secretory—began to mature in the
fourth week of intrauterine life. Urine, major, and
minor calyces are all part of the collecting portion.
The ureteric bud's cranial end continues into the
intermediate mesoderm, where it repeatedly splits
and eventually gives rise to the kidney's pelvis,
major and minor calyces, and collecting tubules. In
this instance, a single normal ureteric bud was
longitudinally split, resulting in a bifid ureter [6].
more marked. The major calices may continue to
descend past the hilum for a distance before uniting
to form the ureter without clearly expanding. The
pelvis is absent under these circumstances; but, if
the calices dilate, one or two pelvises may be
present [7].

The duplex collecting system was described by
Siomou E et al. [8] and Inamoto K et al. [9],
however the bifid ureter and its connections to the
surrounding structures highlighted in this case
make it more exceptional. Such anomalies could
lead to genitourinary tract anomalies such an
ectopic ureter or a higher risk of discomfort,
hydronephrosis, urinary tract infections, and stone
formation. Results from the current study were
compared with those from earlier research on the
patterns of hilar structures, as can be seen. In the
investigation carried out by Joao et al., [10] it was
found that the renal artery's main trunk had split
into three segmental branches before it reached the
renal tissue. On the right side, Arora et al. noted the
presence of two segmental arteries [11]. The main
trunk of the right renal artery in this investigation,
however, had split into four segmental branches,
and the main trunk of the left renal artery had split
into three segmental branches before entering the
renal tissue. Such differences in the irregular
pattern of the renal artery divisions in the hilar area
are typically linked to renal abnormalities in the
developing kidney [12].

The polar or auxiliary renal arteries were included
in the 25% of numerous renal arteries presented in
2008 by Kaneko et al. This element, according to
certain writers [13,14], may be a misinterpretation
factor for the actual number of renal arterial
divisions. 40% of people have accessory renal
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arteries, which often originate from the aorta above
or below the primary renal artery. The difference in
the number of arteries is caused by the persistence
of the lateral splanchnic arteries [15,16] or by the
persistence of blood supply from a lower level than
normal during the ascent of the kidney from the
pelvic to the upper body. The common iliac artery
branches supply the kidneys when they are located
in the pelvic cavity. The kidneys' arterial supply
switches from the common iliac artery to the
abdominal aorta as they climb to the lumbar area.
The fact that supplementary renal arteries are end
arteries must be understood because if one is
injured, the kidney tissue it supplies is likely to
become ischaemic [17].

The right kidney's inferior suprarenal artery and the
left kidney's auxiliary renal artery both

It is a rare variation when the intermediate and
inferior suprarenal arteries directly emerge from the
right renal artery. Such changes have not yet been
recorded. According to Joao A et alanalysis .'s of
the distribution of the extra parenchymal renal vein,
2.6% of the kidneys had multiple renal veins, and
7% had bifurcated renal veins. We found two
divisions of the renal veins in our investigation, one
in front and one behind the kidney's hilum, which
was consistent with Satyapal's [18] findings from
his South African study. The prevalence of the
different patterns of renal veins was more prevalent
on both kidneys in this study, according to a
frequent observation. There are very few examples
of extra renal veins, which are less common than
arteries. The embryological foundation may be to
blame for this. Such renal vein variations may
affect the technical viability of the operation, even
though they have not been mentioned in current
medical literature [19].

The abnormal growth of the venous channels,
which is related to the emergence of the interaction
between the renal hilar structures may vary as a
result of renal veins [20]. The relationship between
the renal vein, renal artery, and pelvis is described
in traditional anatomy texts as being antero-
posterior and above downward at the hilum of each
kidney. According to reports, the incidence in the
classic position of the renal vein anterior to the
renal artery is 65%, whereas the incidence in the
position of the artery anterior to the vein is 35%.

There have been reports of variations in the
arrangement of the ureter, pelvis, and renal calices.
According to traditional studies, there are three
possible configurations for the renal calices, pelvis,
and ureter. The kidney is left in the form of a single
ureter in a type IIIb birth defect where the pelvis is
divided into two separate pieces. An incidence of
1% has been reported for the current case.
Consequently, in this scenario, the ureter's usual
physical relationship to the renal artery, renal vein,

John et al.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

and the ureter from anterior to posterior was not
observed [21].

The renal pelvis, which has a funnel form, is
considered to gradually convert into the tubular
proximal ureter in the UPJ [23]. According to some
writers [23], it is a physiological sphincter with
significant luminal folds and enhanced muscle
thickness that can produce a high-pressure zone to
control urine flow. The UPJ is made up of three
primary layers: the inner urothelium, middle
smooth muscle, and outer adventitia, just like the
nearby renal pelvis and ureter. Urine is propelled
from the renal pelvis to the bladder by smooth
muscle contraction, which is controlled by the
autonomic innervations of the body and a variety of
neurotransmitters, including acetylcholine,
noradrenaline, substance P, neuropeptide Y,
neurokinin A, vasoactive intestinal peptide, and
nitric oxide (NO).

The distal tubules of the kidney are formed from
metanephric mesoderm that extends from the
nephron. The ureteric bud is the embryological
origin of the collecting duct and all subsequent
structures, such as the major and minor calyces,
renal pelvis, and ureter [26, 27]. Thus, the UPJ is
only generated from the ureteric bud and does not
represent an embryological fusion site.

Initial formation of the pronephros includes a
nephrogenic duct that leads into the cloaca. The
mesonephric duct develops from the nephrogenic
duct by the fourth week of pregnancy. On the
dorsomedial surface, the ureteric bud results from
this. By the sixth week, the ureteric bud has grown
caudally and has separated into the ureteric and
Wolffian ducts at its confluence with the
mesonephric duct [28].

The distal tubules of the kidney are formed from
metanephric mesoderm that extends from the
nephron. The ureteric bud is the embryological
origin of the collecting duct and all subsequent
structures, such as the major and minor calyces,
renal pelvis, and ureter [26, 27]. Thus, the UPJ is
only generated from the ureteric bud and does not
represent an embryological fusion site.

Initial formation of the pronephros includes a
nephrogenic duct that leads into the cloaca. The
mesonephric duct develops from the nephrogenic
duct by the fourth week of pregnancy. On the
dorsomedial surface, the ureteric bud results from
this. By the sixth week, the ureteric bud has grown
caudally and has separated into the ureteric and
Wolffian ducts at its confluence with the
mesonephric duct [28]. It has been argued that this
process of obliteration and recanalization is just a
collapse of the wureteral lumen before the
metanephros begins to produce urine.
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The Chawalla membrane, a thin band of epithelium
that spans the ureteral opening, has also been
observed to temporarily clog the ureter during the
sixth week. Ureteral valves and ureteral stenosis
have been linked to luminal obliteration or
Chawalla membrane persistence.

The ureteric bud emerges from the mesonephric
duct during the fifth week of gestation and is made
up of a simple epithelial layer that extends into
loose mesenchyme [31]. The transitional
epithelium is then created as a result of epithelial
cell differentiation and proliferation. Beginning in
the 12th week of human pregnancy, epithelial
paracrine and mesenchymal autocrine signals
induce the production of smooth muscle cells from
mesenchyme  [32,33]. Numerous signalling
molecules have been linked to the proliferation,
aggregation, differentiation, and direction of
smooth muscle cells as they ring the urothelial tube
in mouse models. In postnatal mice (similar to the
second trimester of pregnancy in humans), a second
wave of smooth muscle differentiation takes place,
which is controlled by the hormones [34,35].

An undifferentiated network of smooth muscle
cells surrounds the unicellular epithelial tube that
represents the freshly created ureter (SMC).
According to research on first-trimester foetal
autopsy specimens, the immature ureter is patent
between gestation weeks 5 and 7 before becoming
intermittently blocked by epithelial cells and going
through a series of recanalization cycles as the
organ extends during the elongation phase of
development. By week 12 of pregnancy, the
recanalization process is finished, and the normal
ureter continues to develop as a hollow tube.

Although the function of this cycle of obstruction
and recanalization in the development of the human
foetal ureter is unknown, it does appear that it is
specific to ureter morphogenesis because it has not
been shown to occur in other ureteric bud-derived
structures, such as the renal collecting ducts and the
pelvicalyceal system. One hypothesis is that this
process is necessary to change the embryonic
ureter's lumen from a flat layer of cells to a
stratified urothelium. The young ureter epithelium
changes from a monolayer to a pseudostratified
epithelium between weeks 12 and 15. This
pseudostratified epithelium is characterised by the
development of apical proteins termed uroplakin
that impart water impermeability.

By week 22, the entire ureter is supposed to be
coated in smooth muscle. SMC differentiation is
believed to start in the area around the proximal
ureter and renal pelvis and continue in a proximal
to distal way. The spiral bundles of smooth muscle
fibres that surround the growing ureter are
constructed from differentiated smooth muscle
cells. A second inner layer of smooth muscle is
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produced by week 17 and is put together into
longitudinal bundles. The distal two-thirds of the
ureter and the area around them are the only places
where longitudinal smooth muscle fibres can be
seen. They also extend into the tunnel the ureter
creates as it passes through the dorsal bladder wall.
The active process of urine flow from the kidney to
the bladder is mediated by the ureter's peristaltic
activity.

Luminal obliteration results from the proliferation
and differentiation of epithelial cells to generate
transitional epithelium. By physiologic
recanalization of the ureter, it is repaired at the
conclusion of the embryonic stage. The
proliferation and differentiation of the mesenchyme
into smooth muscle cells (SMC), which cluster and
orient to ring the epithelial tube, are stimulated by
epithelial paracrine and mesenchymal autocrine
signalling [36].

It is possible to picture a signalling pathway with
TSHZ3 coming after bone morphogenetic protein 4
but before myocardin and smooth muscle cell
contractile protein synthesis, starting with the
secretion of sonic hedgehog by the developing
ureteric  urothelium and ending with the
differentiation of ureteric smooth muscle cells. The
phenotype of TSHZ3 mutant mice is similar to that
of congenital constriction of the pelviureteric
junction in humans, and these people may have
mutations in the genes encoding molecules
involved in the Tshz3-mediated differentiation
pathway. In the mouse, a regularly used
experimental model, the metanephros, the
precursor to the mature kidney, begins to develop
between 10 and 11 days (d), which is physically
similar to 24 to 30 days (d) of gestation in humans.

The ureter develops from the mesonephric duct as
an epithelial protrusion, and this ureteric bud (UB)
causes certain intermediate mesodermal cells to
differentiate into nephrons. Following the
development of the ureter's basic form, the
epithelia of the ureter mature and the epithelial tube
develops a layer of smooth muscle cells. Uroplakin
(Upk) proteins, which form heterodimers on the
apical epithelial surface, enable UB stalk epithelia
to develop into a watertight barrier. In mice with
null mutations of UpkIITA or Upkll, the ureters are
deformed and either reflux or become occluded by
epithelial overgrowth. The ureteric lumen obstructs
between days 28 and 35 of a typical human
pregnancy, which is physically equal to days 10.5
to 12 in mice. Patients with anomalies like VUR,
hydronephrosis, and  multicystic  dysplastic
kidney—the latter of which is connected to a ureter
without a patent lumen—have been described to
have human UpkIIIA mutations.
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Onset of urine production by fetal kidney

\

Uroplakins sense a (yet-to-be defined)
component of fetal urine

\

Urothelia differentiate and establish
a paracrine signaling center

\

Urothelial growth factors induce
adjacent smooth muscle

\/

Ureteric peristalsis propels
urine to the bladder

Figure 2. Harmonized development of the kidney and ureter. Woolf et al [37]

It takes synchronised smooth muscle contraction
and relaxation for the mature ureter to actively push
tubular fluid from the renal pelvis to the bladder
(peristalsis). Along the mature ureter's length, there
are various SM bundle arrangements. SM
development in mice begins at embryonic day 15 in
the proximal ureter closest to the kidney and
progresses distally; it is characterised by an
upregulation of the distinctive muscle proteins
known as alpha-smooth muscle actin (SMAA).
Similar to animals, spiral SM bundles are first seen
in the proximal ureter of humans around 12 weeks
of gestation, where muscularization also starts.
Longitudinal bundles can be observed in the distal
ureter wall starting at week 17, and at week 22, a
muscular coat grows around the part of the ureter
that crosses the bladder wall (figure 4).

WILD-TYPE
FETAL URETER

' ;.»':3' DS
R P

s
Stromal cell Urothelial cell

An image of a mouse's late-gestation proximal
ureter is shown in cross section on the left side of
the image (anatomically equivalent to a human
foetus the end of the first trimester). Between these
two layers are stromal cells. The urothelium (blue
cells) has apical Upk protein (brown line), and the
mesenchyme cells that surround it have gathered
around the epithelium and developed into SMCs
(green) (red). In the normal state, stromal cells and
SMCs both express Tshz3, while nascent urothelia
express Shh and Upk. The urothelium has likewise
reached maturity and begun to express Upk in the
Tshz3 mutant ureter, which is seen on the right.
SMCs are unable to differentiate despite the
presence of mesenchymal cells (light brown) that
have gathered around the urotheliu and some
stromal cells that can be seen close to it.

Tshz3 NULL MUTANT
FETAL URETER

Undifferentiated
mesenchymal cell

Stromal cell Urothelial cell

Figure 3. Cell differentiation in the proximal ureter. Adapted from Lye [38]
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Sites of activity that start peristaltic waves can be
found in the renal pelvis and proximal ureter; these
pacemakers may be "atypical" SMCs (similar to
Cajal's gut interstitial cells), which show scant
immunoreactivity to SMAA and few contractile
filaments. Because antibodies to Kit disrupt
embryonic ureteric peristalsis, cells expressing the
Kit receptor tyrosine kinase, assumed to originate
from a periaortic area, surround the developing
ureter and may be involved in pacemaker activity
and/or wave propagation. [39] However, in vivo
sensory afferents are hypothesised to influence
peristalsis. It is interesting to note that embryonic
ureteric proximal to distal peristalsis occurs when
isolated organs are maintained in organ culture.
[40]

Materials and Methods

The anatomical study of ureteric anomaly was
conducted in 50 properly embalmed and formalin-
fixed cadavers of both sexes to teach Ist-year
MBBS students in the Department of Anatomy,
from 2018 to 2022. Out of 50 cadavers, 32 were
males and 18 were females. Using conventional
dissection techniques, following Cunningham’s

S e B o -
Figure 5: Right side Bifid Ureter as seen in cadaver.
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practical manual, the abdomen and pelvis region of
all 50 cadavers were dissected. Skin incision was
followed by superficial fascia, muscles of anterior
abdominal wall and peritoneum to reach up to
abdominal cavity. Intra-abdominal organs were
removed as the kidneys are located in the posterior
abdominal wall behind the peritoneum to expose
kidney-ureter-bladder (KUB) region and the
dissection of kidney and ureter was carried out.
Each cadaver was examined on both (right and left)
sides for the presence of any anomalies in the
kidney and ureter and the one showing variation
was described and photographed.

Results

In the present study, as shown in Table 1, out of
100 specimens, bifid ureter was found in one
cadaver (1%) only. The cadaver had unilateral bifid
ureter on the right side [Figures 1-2]. The left
kidney was drained by single ureter and opened
into the Urinary Bladder at a single orifice. There
were no other major abnormalities in the ureters. In
all 100 specimens, kidneys of both sides were
normal in relation to size and shape.

Bifid Ureter

% / " J =’
/

de Bifid Ureter

Bifid Ureter

E

International Journal of Pharmaceutical and Clinical Research

194



International Journal of Pharmaceutical and Clinical Research

Discussion

Metanephroi is the primodia of permanent kidneys.
It begins to develop early in the fifth week and start
to function about 4 weeks later. It has 2
components: - the metanephric diverticulum
(ureteric bud) and the metanephric mass of
intermediate mesoderm
(metanephrogenicblastema). The ureteric bud is an
outgrowth from the mesonephric duct near its
entrance into the cloaca. The metanephric
diverticulum (ureteric bud) is the primodium of the
ureter, renal pelvis, calices and collecting tubules.
As it elongates it penetrates the metanephric mass
of intermediate mesoderm. The stalk of the
metanephric diverticulum becomes the ureter and
its expanded cranial end forms the renal pelvis.
[41]

It may be discovered in childhood, less frequently
in later life or may be occult and discovered at
autopsy. Complications like frequent urinary tract
infections; ureteric stenosis, urinary lithiasis and
non-functioning of kidney units are associated with
bifid ureter. The study conducted by Kulkarni et al.
[42] revealed that duplication in the ureter occurs in
an incidence of 0.5% and ranges from 0.5% to
3.0% and it is two to five times more common in
females, common in Caucasian race. Literature also
suggested that, the incidence of duplicated ureter is
more common on the right side, which is just
opposite in our case. In 1989, Asakawa et al. [43]
reported five cases of double pelvis and ureter
among 340 cadavers (1.47%, 1.8% R, 0.3% L). In
our study, the prevalence of left-sided complete
bifid ureter was 0.64% which was almost similar.

Marcelo Abidu-Figueiredoet all (2016) [44]
reported a case report in a male cadaver fixed with
a 10% formalin solution. Cadaver was dissected for
teaching purposes when accidentally they found the
presence of a duplex kidney collecting system - a
bifid ureter on both sides. Monalisa Roy et al
(2020)(45)conducted a study in the Department of
Anatomy on 156 formalin-fixed cadavers of both
sex and focus on the ureteric anomaly in routine
dissection method. The ureter was followed from
the renal pelvis to the uretrovesical junction, an
opening into the urinary bladder (UB). Out of them,
they got in one cadaver (0.64%) that two ureters
were draining a single kidney into the UB
separately and were not associated with any other
congenital anomaly. There was complete
duplication of ureter on unilateral side (left). Right
kidney and its ureter were entirely normal.

A cadaveric study by Deka and Saikia [46]
revealed out of 60 specimens, 56 (93.3%) cadaver
with normal ureter and renal pelvis, whereas 4
(6.7%) specimens presented with variations of the
renal pelvis and ureter. Out of these, 2 (3.3%)
specimens presented with unilateral variations of
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ureter. As per the study of Moore and Persuad, the
duplicated wureters may join together before
reaching the bladder or remain separate while
entering the bladder at two distinct points. [47] The
variation we found in one cadaver is the complete
duplication of ureter till their separate openings
into the bladder.

Duplex ureters if undiagnosed pre or peroperatively
can get injured during gynaecological surgeries.
Alexander et al [48] has reported a case of duplex
ureter which got damaged during laparoscopic
hysterectomy and was diagnosed postoperatively.
Surgeons performing surgeries in pelvic region
should be well aware of such anomalies as
congenital anomalies in genitourinary region has an
incidence of about 10% [49] and duplication is one
of the commonest anomalies of upper urinary tract.

Conclusion

Symptomatic patients usually have complete
ureteric duplication, in which the ureters are prone
to develop obstruction, reflux, and infection. [50]
Duplications may be discovered in childhood less
frequently, in later life often accompanied by
various complications, or they may be occult and
discovered at autopsy.[51-52] It is vital to pay
attention to the symptoms (although it can be
asymptomatic) and to diagnose other associated
malformations.
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