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The Efficiency of Laparoscopic Splenorenal Shunt: a
Chronic Canine Model

Ki Soo Lee, Gyung Tak Sung

From the Department of Urology, Dong-A University School of Medicine, Busan,
Korea

Purpose: Splenorenal bypass is a major surgical procedure that’s used for
the management of renal artery stenosis. Herein, we evaluate the feasibility
and efficacy of performing laparoscopic splenorenal bypass in a chronic
canine model.

Materials and Methods: A total of 12 animals were used for this study.
The initial 6 acute animals were used to develop the technique. The
remaining 6 surviving animals, which form the basis for this report, were
used for a chronic study with up to 2 months follow-up. The renal artery
and the distal splenic artery was dissected, its proximal end clamped and
its distal end cut and spatulated. An end-to-end anastomosis of the splenic
artery and renal artery was performed using only laparoscopic freehand
suturing and knot-tying techniques. Upon revascularization, a laparo-
scopic doppler ultrasound probe was used to document blood flow in
the renal artery. Three animals were each followed for 1 month and 2
months, respectively.

Results: The total operative time was 297+36 min. The mean number of
suture bites per anastomosis was 14.3. The only intraoperative complica-
tion was hemorrhage from the anastomotic site. Intraoperative Doppler
ultrasound documented good blood flow in all 6 animals upon releasing
the clamp. At the time of euthanasia, intravenous pyelography (IVP)
showed early visualization of the left kidney with prompt drainage in 5
of the 6 surviving animals. In one animal that had two left renal arteries,
a distal thrombosis was found despite the patent anastomotic site.
Conclusions: Laparoscopic splenorenal bypass can be performed in a
reproducible fashion with using only intracorporeal techniques. We believe
that with experience, complex urologic vascular procedures can be laparo-
scopically performed in the future. (Korean J Urol 2006;47:316-321)
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catheter is inserted through the left renal artery. Intracorporeal renal
hypothermia is achieved in situ via an intra-arterial perfusion of

Fig. 1. Intracorporeal renal hypothermia. A 3Fr arterial balloon
ice-cold saline solution through the catheter.
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Fig. 2. End-to-end anastomosis between the mobilized splenic
artery and the left renal artery with using 6-0 Prolene suture (RB-2
needle) is performed with freehand suturing and knot-tying techni-
ques. During the performance of the anterior wall anastomosis, the
arterial catheter is maintained intact within the renal artery, thus
maintaining the kidney in a cold ischemia condition.
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Fig. 3. Revascularization of the kidney. Anastomosis is done in
a water-tight manner. The renal arterial blood flow is confirmed
by placing a Smm laparoscopic color Doppler ultrasound probe at
the renal artery distal to the anastomotic site.
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Table 1. Intraoperative findings of the six chronic animals in which laparoscopic splenorenal bypass was performed

In situ

Anest.

Surgical Blood Doppler

Case RA SAD RAD . . Suture . . Complica-
No No (mm) (mm) hypothermia time bites time loss signal tions
: : (min) (min) (min) (mi) (€9}
1 2 2.3 3.0 37 68 12 310 50 + None
2 2 2.4 2.8 NA 69 13 283 35 + None
3 1 2.5 4.2 35 73 15 316 45 + None
4 1 2.5 4.1 32 63 13 285 50 + None
5 2 2.6 3.0 NA 78 15 261 150 + Leakage
6 1 22 45 40 75 18 327 30 + None
Mean 2.4 3.6 36 71 14.3 297 60
RA: renal artery, SAD: splenic artery branch luminal diameter, RAD: renal artery luminal diameter
Table 2. Postoperative findings for laparoscopic splenorenal arterial bypass
Case Kidney size Kidney IvpP In vivo[ex vivo Gross evaluation of
. . ..
No. Left (cm) Right (cm) color (%) arteriogram anastomotic site
1 9x5 10x6 Pink + Patent Patent
2 5x4 7x4.5 Pink - Partial obstruction Stricture
3 6.5x4 6x4.5 Pink + Patent Patent
4 9.5x5 8.5x5 Pink + Patent Patent
5 7x4 8.5x4.5 Pink + Partial obstruction Patent (thrombus)
6 8x5.5 10x6 Pink + Patent Patent
IVP: intravenous pyelography
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