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ABSTRACT

Ectopic pelvic kidneys with ureteropelvic junction ob-
struction and stones present a treatment challenge for the
minimally invasive surgeon. A pure laparoscopic ap-
proach is less invasive than an open approach but is
technically difficult with longer operative time. The use of
the da Vinci robotic interface has the potential to refine
the laparoscopic technique and improve outcomes. Here,
we present successful management using the robotic tech-
nique of one such case of concomitant pyeloplasty and
pyelolithotomy.
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INTRODUCTION

Ectopic kidney is a common congenital urological abnor-
mality and is frequently associated with ureteropelvic
junction (UPJ) obstruction and stones. Treatment options
for a case with concomitant stone and UPJ obstruction are
limited, including open or laparoscopic pyeloplasty along
with stone removal. The laparoscopic technique may be
technically difficult and more time consuming. We report
our experience in managing a case of ectopic pelvic kid-
ney with UPJO and stone by robot-assisted laparoscopic
pyeloplasty and stone removal. To our knowledge, this
seems to be the first such reported case.

CASE REPORT

A 55-year-old man with diabetes mellitus, hypertension,
and hypothyroidism presented with vague pain in the
flanks and suprapubic region along with raised serum
creatinine (2.3mg%) and blood urea (82mg%) levels. An
abdominal ultrasound showed an ectopic pelvic left kid-
ney lying near the urinary bladder with severe hydrone-
phrosis and a mobile calculus of 13mm in the renal pelvis.
The right kidney also had small calculi in the upper and
lower calyces. Noncontrast abdominal CT confirmed the
same findings (Figure 1). A renal scan revealed a split
renal function of 19% on the left side with delayed clear-
ance. The overall glomerular filtration rate (GFR) was
35mL/min. The extended metabolic workup for stones
was normal.

Left retrograde pyelography (RGP) demonstrated a nor-
mal ureter with narrowing at UPJ, gross hydronephrosis,
and a secondary calculus in the renal pelvis. Retrograde
insertion of the JJ stent was not possible during RGP.
Overall, 5 ports were placed including 3 robotic ports as
shown in Figure 2. Patient positioning was changed to a
steep Trendelenburg, and the robot was docked. The
hydronephrotic renal pelvis was dissected, and a longitu-
dinal incision was made over it. A JJ stent was placed in an
antegrade fashion, and Fenger’s pyeloplasty was per-
formed using 4�0 polyglactin suture. A stone was retrieved
in a homemade pouch through the 12-mm port site. The
overall operating room time was 94 minutes, while the
surgeon’s console time was 56 minutes. Postoperative
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recovery was uneventful, and the drain was removed on
the second postoperative day. The patient was discharged
on the third day, and the stent was kept for 4 weeks. At
6-month follow-up, the patient had serum creatinine of
1.9mg% and is symptom free with a left-sided split renal
function of 24% and normal clearance on both sides.

DISCUSSION

The incidence of pelvic kidney has been approximated at
between 1 in 2200 and 1 in 3000.1 Reportedly, 56% of

ectopic kidneys have hydronephrosis, of which 70% are
related to UPJ obstruction. This may be related to malro-
tation and an anteriorly placed pelvis, which may lead to
impaired drainage of urine from a high insertion of the
ureter or an anomalous vasculature that partially blocks
one of the major calyces or the upper ureter. The hydro-
nephrotic pelvic kidney presents special treatment chal-
lenges, because1 unlike lumbar kidney, the posterior ap-
proach is precluded by the sacrum2; the presence of
viscera, aberrant vessels, and nerves if approached from
the anterior aspect; and3 poor outcomes with endoscopic
approaches, because of the high insertion of ureter and
anomalous vessels.2–4

Traditionally, such anomalies are treated with the open
technique. In 2004, Bove et al5 reported 3 cases of lapa-
roscopic pyeloplasty in pelvic kidneys with UPJ obstruc-
tion. The laparoscopic approach provided good surgical
exposure, and operative times were comparable to those
of laparoscopic pyeloplasty in anatomically normal kid-
neys. They also reported that laparoscopic pyelolithotomy
can be performed concomitant with pyeloplasty. How-
ever, the requirement of complex intracorporeal recon-
struction has limited widespread application of laparo-
scopic pyeloplasty.6–8 The robotic interface improves the
limits of tissue dissection, intracorporeal reconstruction,
suturing, and stone extraction during laparoscopy,
thereby having the potential to improve the outcomes and
flattening the learning curve. Though several reports are
now available for the robotic approach to simultaneous
pyeloplasty and pyelolithotomy,9–11 its use for the ectopic
kidney has not been reported, to our knowledge.

With our success and experience in robotics for various
urological indications, we used the robotic technique in
this case to good effect. The port position was carefully
selected so as to make a trapezoid with the kidney at one
corner and the robotic ports at the other 3 corners. The
sigmoid colon reflection was not required, because the
kidney was lying just above the bladder. Stone removal
was perceivably easy, facilitated by the maneuverability of
the robotic instruments. Since the renal pelvis was not
very dilated, and the ureter had low insertion with no
crossing vessel, a nondismembered technique was se-
lected for pyeloplasty in this case. However, classical
dismembered pyeloplasty has been used extensively with
excellent and repeatable results in most hands and should
be considered as the first choice for most patients with a
large pelvis or an associated crossing vessel.12 The use of
the robot is helpful in the sense that it facilitates the
surgical steps by allowing the surgeon to recapitulate the
open procedure. Simultaneously, unlike the open proce-

Figure 1. Noncontrast computed tomographic scans showing
ectopic (pelvic) left kidney with ureteropelvic junction obstruc-
tion and a smooth rounded secondary calculus (arrow) in the
renal pelvis.

Figure 2. Port position for robotic pyeloplasty with pyeloli-
thotomy in a pelvic kidney with ureteropelvic junction obstruc-
tion and a secondary stone.
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dure, it also provides benefits of minimally invasive sur-
gery with the potential for reduced postoperative pain,
perioperative morbidity, and early return to work. Al-
though the follow-up is not long, the interim early (6
month) functional outcome in our case has been good
and demands a thorough study to compare it with the
open or pure laparoscopic approach. Definitive conclu-
sions about the advantages to be gained with the use of
the da Vinci system can only be made after such studies
with a larger number of cases. As we have shown, with
the availability of robotic technology, the indications for
minimally invasive surgery for pyeloplasty may safely be
expanded to include difficult cases, such as ectopic posi-
tion and concomitant stones.

References:

1. Zafar FS, Lingeman JS. Value of laparoscopy in the manage-
ment of calculi complicating renal malformations. J Endourol.
1996;10:379–383.

2. Bauer SB. Anomalies of the upper urinary tract. In: Wein AJ,
Kavoussi LR, Novick AC, Partin AW, Peters CA (eds): Campbell
Walsh Urology, 9th ed. Philadelphia: Saunders Elsevier, 2007;
3278–3281.

3. Gupta M, Lee MW. Treatment of stones associated with
complex or anomalous renal anatomy. Urol Clin North Am.
2007;34(3):431–441.

4. Gross AJ, Fisher M. Management of stones in patients with
anomalously sited kidneys. Curr Opin Urol. 2006;16(2):100–105.

5. Bove P, Ong AM, Rha KH, Pinto P, Jarrett TW, Kavoussi LR.
Laparoscopic management of ureteropelvic junction obstruction
in patients with upper urinary tract anomalies. J Urol. 2004;171:
77–79.

6. Gupta NP, Yadav R, Singh A. Laparoscopic transmesocolic
pyelolithotomy in an ectopic pelvic kidney. JSLS. 2007;11(2):
258–260.

7. Goel R, Yadav R, Gupta NP, Aron M. Laparoscopic assisted
percutaneous nephrolithotomy (PCNL) in ectopic kidneys: two
different techniques. Int Urol Nephrol. 2006;38(1):75–78.

8. Thiel DD, Winfield HN. Robotic assisted laparoscopic py-
eloplasty. Minerva Urol Nefrol. 2007;59(2):167–177.

9. Lee RS, Retik AB, Borer JG, Peters CA. Pediatric robot as-
sisted laparoscopic dismembered pyeloplasty: comparison with
a cohort of open surgery. J Urol. 2006;175:683.

10. Atug F, Castle EP, Burgess SV, Thomas R. Concomitant
management of renal calculi and pelvi-ureteric junction obstruc-
tion with robotic laparoscopic surgery. BJU Int. 2005;96(9):1365–
1368.

11. Ilbeigi P, Lovallo GG, Bhalla RS, Sawczuk IS, Munver R.
Robotic-assisted laparoscopic pyeloplasty with concomitant
laparo-endoscopic pyelolithotomy of calyceal calculi. J En-
dourol. 2005;19(Supp):A270.

12. Shah KK, Louie M, Thaly RK, Patel VR. Robot assisted lapa-
roscopic pyeloplasty: a review of the current status. Int J Med
Robot. 2007;3:35–40.

Robot-Assisted Laparoscopic Pyeloplasty with Stone Removal in an Ectopic Pelvic Kidney, Nayyar R et al.

JSLS (2010)14:130–132132


