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Introduction

Crossed fused ectopia of the kidneys is a rare anomaly and tumours
arising in them are rarer still. We report a case of a renal cell carcinoma
arising in an L shaped crossed fused ectopic kidney in a 38 year old
man for whom a robot assisted nephron sparing surgery was done. Our
report highlights the importance of preoperative contrast enhanced
computerized tomography (CECT) with arterial 3D reconstruction
for preoperative surgical planning and the use of daVinci robot
(Intuitive Surgical Inc., Sunnyvale, CA, USA) in performing the
heminephrectomy with utmost precision. We have earlier reported the
use of the robot for heminephrectomy in a patient with chromophobe
renal cell carcinoma in a crossed fused ectopic kidney and this report
highlights the technical aspects of the surgical procedure and establishes
the reproducibility of the same.

Case Report

A 38-year old man presented with left flank pain since 3 months
on examination found to have well defined retroperitoneal lump
palpable in umbilical and left lumbar region extending to left iliac fossa.
Ultrasound was suggestive of Left renal mass in L shaped fused ectopic
kidney.

A dedicated multiphasic CECT abdomen and pelvis with 3D
reconstruction was requested (Figure 1). It was suggestive of enhancing
heterogenous hypervascular mass of 8.4 x 6.5x 9.1 cm located on lower
border of L3 to S2 vertebra. Right renal moiety was lying in presacral
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Figure 1: A dedicated multiphasic CECT Abdomen and pelvis with 3D
reconstruction was requested.

region and left renal moiety bearing mass lying in lumbar region. Two
renal arteries were seen arising from aorta at L4 level. Another aberrant
artery arising from right common iliac artery was seen (Figures 2 and
3). Right and left renal veins were seen joining the vena cava just above
the bifurcation. Left pelvicalyceal system was bifid, not dilated, with
left ureter was seen draining normally into urinary bladder. Right
pelvicalyceal system was facing anteriorly and ureter was seen crossing
to other side and entering into urinary bladder.

Patient was planned for Robot assisted left heminephrectomy.
After the preanesthetic check-up; the patient underwent robot-assisted
radical heminephrectomy on the left side under general anaesthesia.
Right ureteric catheterization was done. The patient was placed in
the right lateral position and was well secured with adequate pressure
padding. Pneumoperitoneum was created by using a Verees needle
through an umbilical incision. A 12 mm trocar was inserted cranial
to the umbilicus and a 30-degree scope was introduced. Two 8 mm
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Figure 3: Right and left renal veins were seen joining the vena cava just above
the bifurcation.
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Figure 4: Docking of the robot was also done in a slight modified side docking
fashion.

robotic working ports were placed in modified positions one in mid-
clavicular line infracostally and second robotic port was inserted in
the line of umbilicus about two fingers above the pubic symphysis.
Another 12 mm assistant port was placed between the camera and
caudal port. Docking of the robot was also done in a slight modified side
docking fashion. The tumour was visualized through the mesentery.
Transmesentric dissection of mass was done (Figure 4). On the basis
of the preoperative cross-sectional imaging, arteries supplying the
tumor were identified and clipped with hem-o-lok. The lower limit
of the tumor was meticulously dissected off from the ectopic moiety
with preservation of its vasculature. Identification, clipping, and
division of this vascular pedicle achieved hemostasis. Mesocolic vessels
were preserved. Peripheral feeders to renal mass were clipped and
divided. Plane of cleavage was found between both moieties (Figure 5).
Mesocolon was closed with vicryl 2-0. Specimen was retrieved through
assistant port through indigenous bag. An 18 french drain was placed
and the port closure was done using vicryl 2-0. The mean operative
time was 90 min and the blood loss was 100 mL.

Postoperative course was essentially uneventful. Per urethral
catheter removed on postoperative day 1. The drain output was minimal
and was removed on second postoperative day. Histopathology
revealed of clear cell carcinoma with Fuhrman grade IT with all margins
free of tumor.

Discussion

First reported case of crossed ectopia was described by Pamarolus
in 1654. Crossed fused ectopia is reported in 1 in 1000 live birth second
only to horse shoe kidneys [1]. Males are more commonly affected by
this congenital disorder [1]. The right to left crossed fusion is more
common than left to right fusion anomaly [1,2]. The ureteric bud enters
the metanephric blastema adjacent to the anlage of the lumbosacral
spine. During the next 4 weeks, the developing kidney comes to lie at
the level of the L1-L3 vertebrae [3]. Fusion of the metanephric masses
may occur when the renal anlagen are still in the true pelvis before or
at the start of cephalad migration, or it may occur during the latter
stages of ascent. A number of theories regarding crossover have been
described which include : pressure from abnormally placed umbilical
arteries that prevent cephalad migration of the renal unit, wandering

Figure 5: Plane of cleavage was found between both moieties.

of ureteric bud to the opposite side and inducing differentiation of
the contralateral nephrogenic anlage or malalignment and abnormal
rotation of the caudal end of the developing foetus.

The ectopic moiety may be affected by ectopic ureteral orifice, cystic
dysplasia, vision-ureteric reflux, infection, stone disease, volvulus or
obstruction [1]. However, the risk of malignancy does not appear to
be higher than that in general population [1]. Only eight such cases
of crossed fused ectopia with malignancy have been reported [4,5].
We have earlier performed a similar surgery robotically [6]. This case
report reflects the reproducibility of the procedure and strengthens
evidence for the same.

The surgical challenges in such cases are abnormal anatomy
with aberrant vessels. To obtain a complete oncological clearance
while at the same time preventing injury to colonic vessels and to
the vessels supplying the normal moiety is a major concern. Another
important consideration is to dissect the normal moiety from the
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abnormal moiety. A CECT with 3D reconstruction should be done for
preoperative planning.

Regardless of the type of ectopia and fusion, the vascular supply
of both the orthotopic and the ectopic moiety is highly variable and
unpredictable [7-12]. One or more renal arteries arising at a variable
level from the aorta or common iliac vessels may supply the renal
units. As noted in our case, preoperative CECT with 3D reconstructed
imaging helps in surgical planning in such cases. It clearly depicts the
aberrant vessels and the vessels supplying the normal moiety [12-14]. It
also helps in planning the placement of ports which is one of the most
crucial steps in performing a robotic resection.

We modified both the port placement and docking to our advantage
for better dissection in the lower quadrant. These subtle modifications
help in better ergonomics in dealing with the pathology. The 3D vision
and magnification help in easier identification of the aberrant vessels
thereby minimizing blood loss from inadvertent injury. The seven
degrees of freedom to the endowrist instruments helps in meticulous
dissection in such difficult cases. Again following the surgical principle
followed in earlier case we kept the dissection close to the tumor mass.
Robotic assistance resulted in a shorter incision length and earlier
convalescence and return to work.

Robot assisted approach for such complex cases provides all the
advantages of open surgery and at the same time comes with all the
benefits of a minimally invasive procedure.
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