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Feasibility of robot-assisted radical cystectomy in a
patient with an ectopic kidney: A case report
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Abstract. An ectopic kidney is a rare congenital defect in
which the kidney does not migrate to its normal anatomical
position. In the present study, a robot-assisted radical cystec-
tomy and intracorporeal urinary diversion were performed for
a patient with an ectopic kidney. The present study describes
the case of a 72-year-old male patient who was diagnosed with a
bladder tumor by magnetic resonance imaging and cystoscopy.
A transurethral resection of the bladder tumor was performed.
The pathological examination revealed an invasive urothelial
carcinoma. Contrast-enhanced computed tomography revealed
an ectopic left kidney in the upper pelvis. A robot-assisted
radical cystectomy, extended lymph node dissection and intra-
corporeal urinary diversion were performed. On the whole,
as demonstrated herein, a robot-assisted radical cystectomy
with intracorporeal urinary diversion is a feasible approach
for muscle-invasive bladder cancer complicated by an ectopic
kidney.

Introduction

An ectopic kidney is a condition in which the kidney does
not migrate to its normal position during fetal development
and remains in the pelvis. The incidence of renal ectopy
ranges from 2-10 per 10,000 individuals, depending on
the method of detection (autopsy, prenatal ultrasound, or
screening ultrasound) (1,2). The number of muscle-invasive
bladder cancers (MIBCs) requiring total cystectomy is
increasing. The co-existence of ectopic kidneys with
bladder cancer further complicates the surgical procedure
and it thus becomes problematic (3-5). Robot-assisted
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radical cystectomy (RARC) has expanded from the purely
laparoscopic approach and is steadily gaining popularity
among urologists. Robotic technology can improve proce-
dural certainty and safety by aiding complex laparoscopic
procedures with three-dimensional visualization and
wrist-jointed instruments that facilitate suturing within the
body cavity. There are reports of open total cystectomy in
patients with ectopic kidneys (3-5); however, to date, at least
to the best of our knowledge, no cases have been reported
involving a RARC.

The present study, through the description of the case of an
affected patient, demonstrates that RARC with intracorporeal
urinary diversion (ICUD) for patients with an ectopic kidney
is a feasible and safe procedure.

Case report

A T2-year-old male patient presented to Okayama University
Hospital (Okayama, Japan) for a medical check-up. He had a
history of cigarette smoking, but no significant medical history
and or prior surgery, medication, or exposure to industrial
chemicals. His physical and clinical examination revealed
normal signs. A urinalysis revealed microscopic hematuria
(urinary red blood cell count, 10-19/hpf) and the urine cytology
was class V.

Magnetic resonance imaging revealed a MIBC on the
right wall of the bladder, which was confirmed by cystos-
copy (Fig. 1). A transurethral resection of the bladder tumor
(TUR-BT) was performed. The pathological examination
revealed invasive urothelial carcinoma with a micropapil-
lary pattern (at least pT2, high grade). A contrast-enhanced
computed tomography (CT) scan of the chest, abdomen,
and pelvic region revealed no obvious metastatic lesions;
however, an ectopic left kidney was identified in the upper
pelvis opposite the L4 vertebral body. The ectopic kidney did
not fuse with the contralateral kidney and the ureter of the
ectopic kidney maintains its normal insertion into the bladder
(Fig. 2). It was thus decided that an immediate total cystec-
tomy without neoadjuvant chemotherapy be performed, based
on the pathological results.

After placing the surgical port in the usual position, the
robot-assisted operation was commenced in the head-down
position. The right ureter was dissected and secured as usual
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Figure 2. Contrast-enhanced computed tomography image illustrating: (A) Right kidney (arrowheads); (B) left ectopic kidney (arrowheads); (C) right pelvis

and ureter (arrows), left pelvis and ureter (arrowheads).

Figure 3. Intraoperative images. (A) Right ureter (arrows), left ectopic ureter (arrowheads) and left ectopic kidney (dotted circles). (B) Right ureter. (C) Left
ectopic ureter. (D) Ureters sutured together (Wallace technique). (E) Ureteral plate and conduit segment. (F) Fixation of the conduit to the peritoneum.

(Fig. 3A and B). Although the left displaced ureter was difficult
to dissect due to dense adhesions to the surrounding tissues,
the dissection and securing of the ureter based on a thorough
pre-operative review, was successfully achieved (Fig. 3C). As
the left ectopic kidney remained in a relatively high position, a
total cystectomy and extended lymph node dissection without
the retraction of the kidney were able to be performed. The
left ureter was of sufficient length, and a standard ileal stoma
was created with a uretero-ileal anastomosis using the Wallace
method in the ICUD (Fig. 3D-F) (6). The insufflation time was
8 h and 9 min, the operative time was 9 h and 4 min, with a
blood loss of 300 ml. The drainage tube was removed on the
fourth post-operative day, and the ureteral stent on the seventh

Figure 4. Macroscopic findings of the resected specimen. A tumor was found
on the right wall of the bladder (arrowheads).
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Figure 5. Contrast-enhanced computed tomography image at 2 months post-surgery illustrating: (A) Right kidney (arrowheads); (B) left ectopic kidney

(arrowheads).

postoperative days. The patient had a good post-operative
course and was discharged on the 13th post-operative day.
Upon further follow-up, the histopathological diagnosis of the
resected specimen revealed that this was an invasive urothe-
lial carcinoma, high-grade, pT2aNOMx tumor with negative
surgical margins (Fig. 4). A CT scan was obtained at 2 months
post-surgery, which revealed no obvious cancer recurrence or
metastasis, and no evidence of hydronephrosis (Fig. 5). The
patient is currently under observation without post-operative
adjuvant chemotherapy.

Discussion

Robotic surgery is well-established in the field of urologic
surgery and is considered the gold standard for total cystec-
tomy. In the present study, RARC with ICUD were performed
for MIBC complicated by an ectopic kidney. To the best of
our knowledge, this is the first reported case using a robot
for this surgery. Ectopic kidneys have fundamentally difficult
characteristics, including a short ureter, altered vascularity
and pelvic anatomy, during urinary diversion surgery. In the
case presented herein, the left ectopic kidney remained rela-
tively elevated, allowing for a total cystectomy and extended
lymph node dissection without retracting the kidney. Although
there was no typical difficulty, it was difficult to dissect and
assess the left ectopic ureter that was tightly adherent to
the surrounding tissue; however, there were no congenital
malformation complications, such as vesicoureteral reflux or
ureteral stricture, and no history of urinary stones or urinary
tract infections. As in the case in the present study, ectopic
adhesions of the kidney or ureter to surrounding tissues in
ectopic kidney cases may exist. Of note, a previous study
demonstrated that the isolation of the pelvis was difficult due
to dense adhesions in an ectopic kidney with ureteropelvic
junction obstruction (7).

ICUD has been shown to be useful in cases with renal
malformations. A shortened ureter length is another character-
istic of pelvic kidneys, which may be an obstacle to complete
ureterocutaneostomy. Considering the intraoperative mobiliza-
tion and surgical invasiveness, an ICUD is more suitable than
an extracorporeal urinary diversion (ECUD) for tension-free
anastomosis of the ureter in the presence of a pelvic kidney.

Although the option of orthotopic ileum-neobladder is theo-
retically possible, no such case has yet been reported. The
usefulness of robotic surgery for other diseases with ectopic
kidneys has been reported elsewhere related to the treatment of
malignant tumors of the kidney (8), renal pelvis (9) and pros-
tate (10), as well as urinary tract stones (11), suggesting that
robotic surgery may have additional utility in other abdominal
and pelvic surgeries.

In conclusion, to the best of our knowledge, the present
study describes the first case of RARC with ICUD for MIBC
complicated by an ectopic kidney, in which a favorable
outcome was obtained. As experience accumulates involving
renal malformations with robotic surgery, surgeons will be
able to complete more complex resections.
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