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ABSTRACT
Crossed renal ectopia with fusion is an extremely rare congenital anomaly with few reported cases of pelviureteric junction
obstruction, which often involves the crossed-over kidney. To our knowledge, we describe the second case in literature to report
an uncrossed kidney with pelviureteric junction obstruction and giant hydronephrosis, which obstructs the pelviureteric junction
of the crossed-over kidney. The grossly hydronephrotic kidney was found to be poorly functioning and an aberrant crossing ves-
sel was considered to be potentially involved, raising both diagnostic and management challenges. By reporting this case, we
aim to stress the importance of adequate mapping collecting systems, drainage patterns and vascular supply in such crossed
fused anomalies.
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Case history
A 47-year-old woman, with no known comorbidities, pre-
sented with a history of colicky abdominal pain in the right
flank associated with progressive swelling, of 3 years’
duration. There was no history of change in bowel habits
or genitourinary symptoms. Abdominal examination
revealed a palpable lump occupying the entire right hemi-
abdomen.

Abdominal ultrasonography revealed a grossly hydro-
nephrotic kidney occupying the entire right flank and
crossing the midline with empty left renal fossa. Her renal
function was within normal limits. Computed tomography
(CT) urography showed a cyst above and slightly anterior
to the right kidney, 14 × 21 × 28 cm in size, with thickened
and irregular wall and septa. There was a single ureter
crossing the middle line to open into the left side of the
bladder, consistent with a left-to-right crossed renal ectopia
(Fig 1). The cyst was compressing the pelviureteric junc-
tion of the crossed-over kidney causing mild distended pel-
vis. There were neither calcified areas nor solid
component or contrast level inside and no signs of meta-
static disease were noticed elsewhere. A diagnosis of infe-
rior crossed renal ectopia with fusion and giant
hydronephrosis in the uncrossed kidney was considered. A
possible renal artery pressing over the pelviureteric

junction of the uncrossed kidney was also noted on CT.
Static renal scan showed marked increased uptake in the
crossed over kidney (87% of differential function), with no
other renal tissue within the abdomen and pelvis (Fig 2).

The patient consented to undergo retrograde insertion
of double-J stent in the right ureter, with a plan to perform
a pyeloplasty if ureteral stenting proved effective. Initial
cystoscopic examination revealed two ureteric orifices and
the right retrograde pyelography revealed a hairpin ureter
filing into a grossly hydronephrotic ipsilateral collecting
system, suggestive of pelviureteric junction obstruction in
the uncrossed kidney (Fig 3). A double-J stent was success-
fully placed in the right ureter. Stenting of the ectopic ure-
ter was also performed to allow intraoperative delineation
and avoid iatrogenic injury if surgery would be indicated.

The postoperative course was uneventful and the
patient’s symptoms improved dramatically. Six weeks fol-
lowing stents placement, hydronephrosis was completely
resolved in both renal moieties on CT urography, which
also revealed no contrast uptake in the uncrossed kidney
(Fig 4). The patient refused to have a nephrectomy, con-
trary to the clinical advice. Only definitive stent removal
was performed and long-term follow-up strongly advised.
During the 12 months following stent removal, the patient
remained well, with normal renal function and no appa-
rent evidence of hydronephrosis on follow-up ultrasound.
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Discussion
Crossed renal ectopia is an uncommon congenital malfor-
mation, in which one kidney is located on the side opposite
from which its ureter inserts into the bladder. Left to right
crossover occurs more frequently than its counterpart and
kidneys are fused together in roughly 90% of cases.1,2

Crossed fused ectopia is the most common fusion anomaly
after horseshoe kidneys, detected in only 1:2000 autopsies
with a slight male predominance (3:2). This entity is
thought to result from the abnormal development and
migration of the ureteric bud and metanephric blastema at

4–8 weeks of gestation.2 Crossed fused ectopia is divided
into six subgroups based on the degree of fusion, location
and rotation of the fused renal mass.1,2 Most commonly,
the crossed ectopic kidney is inferior to the normally posi-
tioned kidney as in this case. Most cases remain unnoticed
or are incidentally detected. Presenting symptoms include
pain, dysuria, frequency, haematuria and a palpable mass.
Complications like urinary tract infections, nephrolithiasis,
pelviureteric junction obstruction and very rarely malig-
nant tumours and renal dysplasia can be associated with
such condition.1–3

The incidence of pelviureteric junction obstruction in
ectopic kidneys ranges from 33% to 52%.3 Pelviureteric
junction obstruction in crossed fusion anomalies, however,
is uncommon, with only few cases listed in literature.3–5

Data regarding its incidence and natural history are cur-
rently lacking, but fused ectopic kidneys are more often
involved.3,4 This is frequently due to their frequent abnor-
mal shape, malrotation, high insertion of the ureter on the
renal pelvis and aberrant crossing vasculature.3,5 Pelviure-
teric junction obstruction in orthotopic fused kidneys is an
incredibly rare event. To our knowledge, only one such
case has been documented in literature.3 Aside from poten-
tial aberrant vessels, the coexistence of these conditions is
difficult to explain. The vascular supply to fused kidneys is
actually variable and highly unpredictable; each kidney
can be supplied by one or more vessels originating at a
variable level from the aorta or common iliac vessels. As
such, in fused inferior ectopia, vessels supplying the
ectopic kidney might press over the pelviureteric junction
and obstruct the collecting system of the orthotopic kidney,
as seen in this case.

Crossed fused renal anomalies can usually be diagnosed
and evaluated by multidetector CT urography or magnetic
resonance imaging, which are reliable to assess the

Figure 1 Sagittal and coronal computed tomography urography
showing the left-to-right inferior crossed fused renal ectopia
with giant hydronephrosis in the uncrossed kidney and mass
effect on the pelviureteric junction of the crossed-over kidney
(yellow arrow). An aberrant renal artery pressing over the
pelviureteric junction of the uncrossed kidney was also noted
(white arrow).

Figure 2 Static renal scan showing only one ectopic renal
tissue of marked increased uptake (87% of differential
function).

Figure 3 Right retrograde pyelogram showing a hairpin ureter
filing into a grossly hydronephrotic ipsilateral collecting system.
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anatomy of collecting systems and ureters, vasculature
supply and to screen for related complications.2 A renal
static scan may also be a useful tool to diagnose such
anomalies with a high degree of sensitivity and to evaluate
the differential function of each moiety.6 In the current
patient, these imaging techniques were limited by poor vis-
ualisation of the hypofunctional and grossly hydronephrotic
uncrossed kidney, expanding the differential diagnosis to
include cystic tumours and multicystic dysplasia. In these
circumstances, cystoscopy with retrograde pyelography is
often helpful in making a diagnosis, to screen for obstruc-
tion and to allow ureteral stenting if indicated, as in this
case. Percutaneous nephrostomy with antegrade pyelogra-
phy may offer an attractive, safe and effective alternative
and should be considered in selected cases of obstructed
fused kidneys, especially when retrograde manipulation is
not indicated or has failed.7

Hydronephrosis in crossed-over kidney by compression
effect of the grossly hydronephrotic uncrossed kidney is an

unusual scenario.3 It may be explained by the fact that the
ureters are closely adjacent to each other on their proxi-
mal portions in fused anomalies. A renal dynamic scan of
the crossed moiety should have been performed before
and after stents placement in our patient,3 to assess the
drainage pattern and to identify the impact of extrinsic
compression caused by the uncrossed unit.

There are currently no guidelines on the management
of crossed fused renal ectopia. Fused kidneys rarely need
to be separated. Asymptomatic patients should be followed
without intervention. In a symptomatic patient, treatment
should only be targeted at complications.1,2 This case could
have been managed conservatively; open or laparoscopic
pyeloplasty may be feasible and safe had initial ureteral
stenting proved effective.3,4 Consequently, nephrectomy of
the uncrossed kidney is a good treatment option, especially
in symptomatic patients with mass effect on the collecting
system of the crossed-over kidney. Unfortunately, our
patient did refuse this surgical option and long-term fol-
low-up was strongly recommended.

Conclusions
To our knowledge, this is only the second reported case in
the literature of crossed fused renal ectopia with pelviure-
teric junction obstruction in the uncrossed kidney causing
hydronephrosis in the crossed-over kidney. Individuals
diagnosed with such a fused anomaly should be assessed
for the drainage patterns of both kidneys as well as related
aberrant or crossing vessels, especially in symptomatic
patients who are candidate for surgical treatment. Conser-
vative management can be used in selected cases. Never-
theless, nephrectomy of the hypofunctional and grossly
hydronephrotic uncrossed kidney should have been the
standard treatment option in this case.
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Figure 4 coronal computed tomography urography showing
double J stents with neither hydronephrosis nor contrast uptake
in the uncrossed kidney.
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