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Abstract

Robotic reconstruction of the retrocaval ureter is gaining momen-
tum as the method of choice for surgically treating this rare condi-
tion. Maintaining the retrocaval ureteric segment further facilitates 
the procedure. We report a case of a 23-year-old man who under-
went intraperitoneal robotic resection anastomosis and reposition-
ing of the retrocaval ureter. We also discuss the advantages of this 
technique.

Introduction 

Retrocaval ureter is a rare condition which leads to obstruc-
tion of the right kidney. The condition becomes symptomatic 
usually by the third decade of life.1 Minimally-invasive surgi-
cal management has emerged as the method of choice for 
repair. Variations in the reported laparoscopic techniques 
include transperitoneal laparoscopic repair, retroperitoneal 
laparoscopic repair and single port laparoscopic repair.2-5 
Few cases of pure robotic repair are reported.6-8  The use 
of the surgical robot facilitates the most challenging part of 
the procedure, which is intracorporeal suturing.9 A surgical 
variation leading to preservation of the retrocaval segment 
facilitates the repair.10 We report on a case of retrocaval 
ureter which we treated by pure robotic surgery with pres-
ervation of the retrocaval segment.

Case report 

A 23-year-old male patient developed a left renal stone 
which passed spontaneously. In the course of evaluation 
for the stone, he was diagnosed as having right retroca-
val ureter. Laboratory investigations showed normal urine 
analysis and renal function. Computerized tomography (CT) 
showed hydronephrosis and dilatation of the upper third of 
the right ureter, which curved posterior to the inferior vena 

cava (IVC) passing to its medial then anterior surface and 
down to the bladder (Fig. 1). A right retrograde study con-
firmed the obstruction was caused by the retrocaval position 
and showed the normal calibre of the retrocaval ureteric 
segment (Fig. 2). Using the da Vinci Surgical Robotic System 
(Intuitive Surgical Inc., Sunnyvale, CA), an elective resection 
anastomosis and repositioning of the ureter was carried out 
via a transperitoneal approach (Video 1). In the right lateral 
position, 3 trocars were inserted for the camera and robotic 
arms. The procedure started by dissecting the right colon. 
Using blunt and sharp dissection and electrocautary, the 
renal pelvis was identified. The interaortocaval ureter was 
dissected (Fig. 3). Transection of the retrocaval segment was 
carried out and the ureter repositioned lateral to the IVC. 
Spatulation of the ureteric ends was fashioned. A 5 French 
double J stent was inserted through the assistant port into 
the abdominal cavity. The stent was passed using the robotic 
arms in an antegrade fashion into the distal ureter down 
to the urinary bladder and in a retrograde fashion into the 
proximal ureter up to the renal pelvis. Anastomoses of the 
ureter over the stent was completed with interrupted 4 zero 
absorbable sutures (Fig. 4). A drain was left in place, the 
robot and trocars were removed and the abdominal wall 
defects were closed in layers. The operative duration was 
90 minutes, of which 15 minutes were dedicated to ureteric 
suturing. The estimated blood loss was 100 mL.

Follow-up CT 3 months postoperatively showed a reso-
lution of hydro-ureteronephrosis and the patient remained 
asymptomatic (Fig. 5).

Discussion 

Our patient had an incidental diagnosis of retrocaval ure-
ter. The younger age of the patient probably contributed to 
the lack of symptoms, which usually develop in the third 
or fourth decade of life. The natural course of nonsurgical 
management of retrocaval ureter is not known in the litera-
ture. Hydronephrosis and dilatation of the proximal ureter, 
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as confirmed by retrograde study, prompted us for active 
management. We elected to surgically treat the patient to 
prevent further dilatation and any deterioration of the renal 
function. 

Case reports of successful laparoscopic dismembered 
pyeloplasty were described for correction of the retrocaval 
ureter.2-3 The advantages of this technique are minimal blood 
loss, no reported complications and rapid convalescence. 
However, the operative time varied from 180 to 560 min-
utes. The most challenging part of the procedure is intracor-
poreal suturing.9 Excision of the retrocaval ureter segment is 
usually carried out, but this is controversial.10-12 In a limited 
number of patients, transection of the distal dilated part of 
the renal pelvis and preservation of the retrocaval segment 
facilitated the repair and shortened operative time with good 
outcome.10 An intraoperative retrograde peylogram might 
aid in the decision to preserve the retrocaval segment.3 
We performed a retrograde study under general anesthe-
sia prior to surgery to confirm the diagnosis of retrocaval 
ureter and to evaluate the retrocaval ureteric segment for 
atresia. Alternatively, an intraoperatice retrograde study and 
attempted ureteric stent insertion would have been carried 
out. However, we elected to perform robotic surgery at a 
separate occasion after proper diagnosis and assessment. 
We preferred not to insert a ureteric stent endoscopically 
to avoid challenging the kinked ureter. We opted for intra-
peritoneal insertion of double J stent because it is simple 
and frequently carried out during robotic pyeloplasty in our 
centre. Other variations of laparoscopic repair of the retroca-

val ureter were reported. Single port laparoscopic repair had 
comparable result.5 Reduction of the number of ports is an 
advantage that needs to be weighed against the decreased 
difficulty of the technique, particularly for suture application. 
Retroperitoneal laparoscopic repair had comparatively good 
results, shorter operative time (129 minutes, range: 97-189) 
and minimal blood loss.4 However, this technique requires 
advanced laparoscopic skills, particularly with suturing 
compared to the transperitoneal approach.13 The introduc-
tion of robotic-assisted surgery has facilitated intracorporeal 
suturing during reconstruction. Few cases were reported of 
pure robotic retrocaval ureter repair.6-8 Experienced lapa-

Fig. 1. 3D reconstructed computed tomography image showing the course of 

the right retrocaval ureter.

Fig. 2. Right retrograde ureterogram showing a non-atritic retrocaval segment 

(arrow). 

Video 1. Video segment showing the steps of robotic assisted reconstruction of 

the retrocaval ureter.
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roscopists found no significant advantage of robotic over 
laparoscopic reconstruction.7 The operative duration and 

blood loss in our case are comparable to those reported 
by others. The average time for robotic retrocaval ureter 
reconstruction was 80 minutes (range: 75-90) and the aver-
age blood loss was 100 mL.8 Only long-term comparative 
studies can show the advantages of each technique. With the 
rarity of cases and sporadic reporting of different techniques, 
we feel that robotic reconstruction of the retrocaval ureter 
and intraperitonieal ureteric stent insertion are simple and 
have an excellent uneventful outcome. Preservation of the 
retrocaval segment, in selected cases where there is no evi-
dence of atresia on imaging, further facilitates the technique. 

Conclusion 

Robotic surgery and preservation of the retrocaval segment 
facilitate the reconstruction of the retrocaval ureter.
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Fig. 5. Coronal reconstruction of computed tomography scan of the abdomen 

during the nephrogram phase showing A. dilated right renal pelvis before 

surgery and B. 3 months post surgery with disappearance of dilatation.

Fig. 4. Intraoperative photograph showing both ends of transected ureter with 

placement of the first anastomotic suture over a double J stent.
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