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INTRODUCTION

Laparoscopic donor nephrectomy (LDN) has become 
the standard of care for graft retrieval in living renal 
transplant situations. In addition to minimizing 
donor morbidity, hospital stay, and convalescence, 
LDN has also been shown to provide equivalent 
short- and long-term renal allograft functional 
outcomes compared with open surgery.[1,2] With 
increasing experience, LDN has been extended to 
donors with multiple renal arteries with no adverse 
impact on long term outcome as compared with those 
with single renal arteries.[3] However, a meticulous 
handling of hilar structures, based on pre-operative 
angiographic fi ndings, is a pre-requisite for avoiding 
intra-operative vascular trauma and successful graft 
procurement. Intra-operative trauma to accessory 
renal vasculature is known to occur and poses 
problems in vascular reconstruction at the recipient 
side. Injury and laceration to accessory arteries is one 
such trauma which leaves the transplant surgeon 
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with limited options of vascular reconstruction, especially 
when it involves a large segment and results in arterial 
segment of insuffi cient length to accomplish tension-free 
anastomosis. We utilized donor gonadal vein, in two such 
reconstructions, to lengthen the accidentally transected 
small lower accessory renal artery and short damaged right 
renal vein, respectively of living donor grafts.

CASE REPORTS

Case 1
A 49-year-old male with ADPKD and ESRD underwent 
living, right iliac fossa renal transplant on 25/01/2007. 
The donor had two renal arteries on either side [Figure 1]. 
Left kidney was harvested using standard transperitoneal 
laparoscopic approach. During retrieval, the lower smaller 
renal artery was accidentally cut and transected. The graft 
was harvested, in no time, through pfannensteil incision.

Vascular reconstruction involved dual anastomosis, wherein 
the main renal artery was anastomosed, in an end-to-end 
manner, to the internal iliac artery (IIA) and the smaller 
renal artery was anastomosed to the external iliac artery 
(EIA) in an end-to-side manner. The transected renal 
artery was of insuffi cient length to accomplish a tension-
free anastomosis, with EIA, so a small segment of donor 
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gonadal vein was dissected free of the adipose tissue and 
clips were removed. It was, then, used as an interposition 
graft to bridge the gap between the cut artery and the 
external iliac artery [Figure 2a]. The total ischemia time was 
58 minutes. Patient made a remarkable recovery without 
any complications.

Case 2
A 50-year-old male with ESRD underwent living, right 
iliac fossa renal transplant in October, 2008. The donor 
had two renal arteries on the left side and single renal 
artery on the right side. Right kidney was procured by 
trans-umbilical, transperitoneal single port laparoscopic 
approach. During retrieval, through umbilical incision, 
the already small renal vein got damaged. Donor gonadal 
vein was, then, used to lengthen the graft vein. It was 
opened longitudinally and lateral walls were sutured with 
prolene 6-0 to make conduit [Figure 3]. One end of this 

conduit was sutured to the graft vein and the other end was 
sutured to the external iliac vein. There was no diffi culty 
encountered during anastomosis. The total ischemia time 
was 82 minutes. There was smooth postoperative recovery 
with good graft function.

RESULTS

Two years post transplant, the fi rst patient maintains good 
graft function. His serum creatinine level and glomerular 
fi ltration rate, in Jan 2009, are 1.0 mg/dl and 108 ml/min 
respectively. His CT angiography shows patent gonadal 
vein graft [Figure 2b]. The second patient, at his last 
follow-up, eight-months after surgery, maintains as serum 
creatinine of 1.1 mg/dl and glomerular fi ltration rate of 
88 ml/min.

DISCUSSION

The incidence of intra-operative renal vascular injuries, 
during laparoscopic graft retrieval, is small in experienced 
hands. In one series[4] it was reported to be 7.7%. Since 
the arterial blood supply of the kidney is segmental, loss 
of arterial fl ow in the distribution of an accessory polar 
vessel can result in a signifi cant area of infarction. This 
may progress to segmental necrosis of the graft and the 
devastating development of a urinary fi stula. Therefore, the 
establishment of arterial blood fl ow to the distribution of 
this accessory polar vessel is mandatory.

The approach to a transected accessory polar artery is 
indicated by the point of transection, available length 
and diameter of the vessel. If the point of transection 
results in an arterial segment of suffi cient length, the 
severed end of the artery may be anastomosed to the side 
of main renal artery, or to the side of the external iliac 
artery and also in an end-to-end manner to the inferior 
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Figure 1: Donor’s renal angiography showing bilateral dual renal arteries. The 
upper and lower renal arteries, on the left side, measure 4.2 mm and 2.9 mm, 
respectively, at origins and the distance between two was 1.7 mm

Figure 3: (a) Diagrammatic representation of the conduit preparation in second 
patient: Graft with “short” renal vein; (b) the gonadal vein was dissected free; 
(c)  and opened longitudinally; (d) The lateral ends were sutured to make a conduit; 
(e) one end of which is sutured to the graft vein to lengthen it

Figure 2: (a) Diagrammatic representation of the vascular reconstruction, showing 
gonadal vein interposition graft; (b) CT angiography, two years after the transplant, 
showing patent gonadal vein graft
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epigastric artery. However, an insuffi cient length of the 
transected artery, limiting any of the aforementioned 
anastomoses, poses a real challenge to the vascular 
reconstruction. Anatomic material like donor gonadal 
vein, can be used to facilitate graft implantation and 
achieve a tension-free vascularization at this critical point. 
Although the use of autogenous vein grafting in vascular 
surgery is routine, the use of an allogenic vein graft 
poses unique considerations in transplant setting. Of 
paramount importance is the durability of a small diameter 
allogenic vein and its possible rejection and subsequent 
thrombosis. The immunogenic mechanism involving the 
attachment of recipient antibodies to donor endothelium 
with subsequent complement activation, rapid fibrin 
deposition, and vessel occlusion has been described in 
renal transplantation.[5] Fear of this immunogenic response 
to allogenic “anatomic material” has compelled vascular 
surgeons to use autologous material like greater saphenous 
vein from the recipient, as arterial conduit to ensure 
tension-free anastomosis.[6] However, this requires an 
extra incision. The use of large diameter allogenic vascular 
conduits, both arterial and venous iliac vessel segments, to 
revascularize hepatic allografts has been described without 
subsequent immunologic occlusions. [7] Immunosuppression 
also, probably, spares allogenic vascular conduits from 
immunologic damage. The other possible option in this 
scenario is the use of synthetic or bank vascular grafts, 
which are associated with high risk of thrombosis.

The use of gonadal veins for vascular reconstruction and 
extension of the renal vein have been previously described. [8-10] 
The advantage of this strategy is the use of donor vascular tissue 
without donor or recipient hazard. In addition, the gonadal 
vein can easily be obtained during kidney procurement. The 
vein extension procedure can easily be performed and does 
not signifi cantly extend the ischemia time.

The utilization of “small caliber” gonadal vein graft for 
arterial reconstruction was fi rst reported by Hakaim et al.,[11] 

They used the gonadal vein interposition grafts to replace 
distally transected superior polar arteries in cadaveric renal 
transplantation. Ohwada et al.,[12] also used gonadal vein 
graft for hepatic artery reconstruction with no reported 
graft related complications.

CONCLUSIONS

Atraumatic graft procurement is of critical importance in 
renal transplantation. Careful dissection and identifi cation 
of anomalous vasculature is required for optimal success. 

All vascular remnants removed from the donor should be 
properly handled and preserved in iced slush to be able 
to exercise all options of organ revascularization. In this 
way they are in optimal condition for potential use during 
transplantation procedure, lest the need arise. The gonadal 
vein has an ideal diameter to accomplish renal vein as well 
as arterial reconstruction. The gonadal vein graft will be a 
new and preferable addition to the selection of an optimal 
graft for renal arterial reconstruction.

REFERENCES

1. Yuzawa K, Shinoda M, Fukao K. Outcome of laparoscopic living donor 
nephrectomy in 2007: National survey of transplantation centers in 
Japan. Transplant Proc 2009;41:85-7.

2. Nanidis TG, Antcliffe D, Kokkinos C, Borysiewicz CA, Darzi AW, Tekkis PP, 
Papalois VE. Laparoscopic versus open live donor nephrectomy in renal 
transplantation: A meta-analysis. Ann Surg 2008;247:58-70.

3. Desai MR, Ganpule AP, Gupta R, Manohar T. Outcome of renal 
transplantation with multiple vesrsus single renal arteries after 
laparoscopic live donor nephrectomy: A comparative study. Urology 
2007;69:824-7.

4. Disick GI, Shapiro ME, Miles RA, Munver R. Critical analysis of 
laparoscopic donor nephrectomy in the setting of complex renal 
vasculature: Initial experience and intermediate outcomes. J Endourol 
2009;23:451-5.

5. Solez K, Wlliams GM. Hyperacute rejection and perfusion injury. 
In: Williams GM, Burdick JF, Solez K, editors. Kidney transplant rejection. 
New York: Dekker; 1986. p. 199.

6. Zakhariev T, Panchev P, Beleva B, Naumova E, Kirilova K, Tenev G, et al. 
Problems relating to vascular reconstruction in renal transplantation 
from living donor. Khirurgiia (Soffia) 1999;55:11-5.

7. Goldstein RM, Secrest CL, Klintmalm GB, Husberg BS. Problematic 
vascular reconstruction in liver transplantation: I. Arterial Surgery 
1990;107:540-3.

8. Mikhalski D, Hoang AD, Bollens R, Laureys M, Loi P, Donckier V. 
Gonadal vein reconstruction for extension of the renal vein in living 
renal transplantation: Two case reports. Transplant Proc 2007;39:2681-4.

9. Ngheim DD. Spiral gonadal vein graft extension of the right renal vein 
in living renal transplantation. J Urol 1989;142:1525.

10. Troncoso P, Guzman S, Dominguez J, Otiz AM. Renal vein extension 
using gonadal vein: A useful strategy for right kidney living donor 
harvested using laparoscopy. Transplant Proc 2009;41:82-4.

11. Hakaim AG, Joshi P, Carpinto G, Idelson B, Cho SI. The use of a 
gonadal vein interposition graft to replace a polar artery in renal 
transplantation. Transplantation 1992;53:692-4.

12. Ohwada S, Ogawa G, Ohya T, Kawashima Y, Nakamura S, Satoh A, et al. 
Gonadal vein graft hepatic artery reconstruction. Hepatogastroenterology 
1999;46:1823-6.

How to cite this article: Veeramani M, Jain V, Ganpule A, Sabnis RB, 
Desai MR. Donor gonadal veni reconstruction for extension of the transected 
renal vessels in living renal transplantation. Indian J Urol 2010;26:314-6.

Source of Support: Nil, Confl ict of Interest: None declared.


