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Abstract Ureteral necrosis after 
renal transplantation is often the re- 
sult of impaired perfusion due to 
loss of donor polar arteries. A way of 
preserving polar arteries is their 
anastomosis with the A.  epigastrica 
inferior. In three cases (aged 49-, 58-, 
and 63 years), 9.3 YO of 33 living do- 
nors, we detected donor polar arter- 
ies on both sides, and anastomosed 
the polar artery to the A. epigastrica 
inferior with microsurgical methods. 
Intraoperatively, the flow was mea- 
sured by flowmeter, in the postoper- 
ative course duplexsonography and 
MR-angiography was performed. In 
all three cases we noted a bluish, is- 
chemic parenchym mass of 10-25 Yo 
of the kidney and ureter. It recov- 
ered immediately, however, after the 
polar artery had been reconstructed. 
Intraoperative measurement 
showed a high flow on the polar- and 
the main renal artery. Duplexsonog- 

raphy and MR-angiography docu- 
mented a good flow on the A. epi- 
gastrica anastomosis. There have 
been no signs of ureteral problems 
at all. After a mean follow-up time 
of 26 months, the mean creatinine 
level is 1.46 mg/ml. Ureteral necro- 
sis after kidney transplantation is 
mostly the result of a lack of perfu- 
sion of the polar arteries of the low- 
er kidney pole. If arteriosclerotic le- 
sions inhibit an anastomosis with the 
renal artery, the anastomosis with 
the A. epigastrica inferior seems to 
be a useful alternative. 
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Introduction 

The improvement of immunosuppressive drugs and 
their regimens as well as the highly differentiated care 
following a successful kidney transplantation have lead 
to increasingly improved long-term results. However, 
‘urologic problems’ such as ureteral necrosis due to 
poor nutrition in the early post-operative course can de- 
mand operative revision and may therefore lead to long 
lasting problems, which in the long run cause a loss of 
functioning kidney tissue [l]. A major problem in these 
cases is bad nutrition of the ureter, which is significantly 
correlated to the injury of polar arteries, and can occur 

in the course of harvesting kidneys with multiple arter- 
ies [2,4,5]. To minimize the risk of polar artery loss dur- 
ing harvesting, it is essential to identify all polar arteries 
so that they can be reanastomosed in the transplant pro- 
cedure [2, 61, in order to prevent segmental kidney in- 
farction or ureteral ischemia [3,6]. 

We report on three cases from the Munster trans- 
plant centre in which we chose the inferior epigastric ar- 
tery of the recipient to reanastomose polar arteries after 
living donation of the graft, when a direct anastomosis 
with arteria renalis was not possible because of arteno- 
sclerotic plaques. The technical details and outcome 
are presented in this report. 
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Fig. 1 Angiography of donor 

Patients and methods 
Between December 1996 and December 1999, 33 kidney trans- 
plantations from living donors were performed in the Munster 
transplant centre. In the compulsory angiography of kidneys in 
three cases we detected polar arteries on both sides while prepar- 
ing the donation (Fig. 1). Scintigrafic evaluation showed a similar 
function of both kidneys in the 49-, 58-, and 63-year- old living-re- 
lated donors, The preoperative creatinine level of the donors rang- 
ed from 0.9-1.0 mg /dl. 

Intraoperative situs in all three cases confirmed the polar artery 
of the lower pole. A reanastomosis between polar artery and A.  re- 
n d s  was not possible because of marked arteriosclerosis in all ves- 
sels, for which there had been no preoperative clinical evidence. 
For this reason, the inferior epigastric artery was identified and 
anastomosed end-to-end to  the polar artery. The flow of the anas- 
tomosis was proven by intraoperative flowmetre. In the post oper- 
ative course, duplexsonography and MR-angiography (3 months 
post transplantation) documented the flow in the polar artery. Ve- 
nous anastomosis and Ureterocystostomie were carried out in typ- 
ical technique. In two cases, immunosppression was achieved with 
Prednisolon, MMF and Tacrolimus, and in one case with Predniso- 
lon, MMF and Cyclosporin. 

Results 

Reperfusion started after the main renal artery and vein 
were anastomosed, in order to shorten the period of 
warm ischemia. In all three cases, a bluish pole of the 
graft (10-25 %) as a sign of ischemia was noticed before 
the anastomosis between A. epigastrica and polar artery 
was completed. After completion of the anastomosis 
and reperfusion of the polar artery, the kidney on the 
whole recovered immediately in all three cases and 
showed no sign of ischemia any longer. The flowmeter 
showed a flow of 2 5 ,  33-, and 52mUmin respectively 
for the polar artery, and 480-, 530-, and 580 ml/min re- 

Fig.2 MR-Angiography of kidney graft 3 months after transplan- 
tation: good flow on the epigastric artery leading to polar artery 
of the graft 

spectively for the main renal artery of the three patients. 
No surgical complication was encountered in any pa- 
tient during the postoperative course. A rejection epi- 
sode in one patient proved to be cortison sensitive and 
was treated successfully. 

Repeated duplexsonography showed a homoge- 
neous perfusion of the grafts on the whole in the early- 
and late postoperative course, the polar artery was iden- 
tified in all three patients. MR-angiography document- 
ed undoubtedly the flow in the polar artery, which is 
fed by the A.  epigastrica inferior (Fig.2). After a mean 
follow-up of 26 months (21,21,36) the mean creatinine 
level was 1.6 mg/dl (1.0 mg/dl; 1.5 mg/dl; 1.9 mg/dl). A 
ureteral problem was not identified in any of the pa- 
tients. 

Discussion 

The problem of multiple kidney arteries of grafts from 
living donors is discussed controversially. While, in the 
early days of living donation, multiple arteries on a kid- 
ney graft were regarded as a relative contraindication, 
these kidneys are nowadays widely accepted for trans- 
plantation. However, the necessity of reanastomosis of 
the polar arteries is discussed controversially. 

While very small vessels may be ligated without a sig- 
nificant loss of functioning kidney tissue [7], the risk of 
segmental infarction and consecutive loss of parenchy- 
ma rises with the increasing diameter of the ligated po- 
lar arteries [3, 61. This leads to bad long-term results, 
and ureter complications may occur if polar arteries are 
at the lower pole of the kidney. As the nutrition of the 
ureter of transplant kidney is often dependent on a low- 
er polar artery (if there is one), ureter necrosis with 
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Fig. 3 Possiblities of polar arterial anastomosis: a anastomosis 
with a venous patch, b direct anastomosis with iliac artery, c com- 
mon anastomosis polar artery and a. renalis, d anastomosis to re- 
nal artery, e anastomosis with epigastric artery 

~~~~ ~~ 

long-lasting complications and the necessity of opera- 
tive revision must be considered. [lo, 111. Further possi- 
bilities of anastomoses of polar arteries have been de- 
scribed [4,6,8,9]; Fig. 3. Most authors prefer an anasto- 
mosis with the main renal artery of the graft if the polar 
artery is long enough [4]; Fig. 3 d). If the polar arteries 
are of a reasonable diameter, the common anastomosis 
between the iliac artery, the main renal artery, and the 
polar artery is a further possibility (Fig.3 c). Another 
possibility is to anastomose the main artery to the com- 
mon iliac artery, and the polar artery to the internal iliac 
artery. 

In some cases, a venous patch may help to insert the 
polar artery into the iliac vessels. However, venous ma- 
terial from the donor is needed for this technique, mak- 
ing it more difficult when the graft is from a living donor 
(Fig. 3 a). 

A separate anastomosis of the polar artery to the iliac 
artery is another possibility provided diameter of the 
polar artery is reasonable (Fig.3 b). Severe arterioscle- 
rosis, however, makes a direct anastomosis between the 
polar artery and both the A. renalis and the iliac artery 
impossible. In these cases, an anastomosis with the epi- 
gastric artery is a valuable alternative that saves neph- 
ron mass (Fig. 3 e). The results of the procedure given 
in this report show the long-lasting effect and can prove 
the flow in anastomoses in such small vessels. In our 
opinion, protecting the epigastric artery from any le- 
sions during the transplant procedure, in order to ensure 
the nutrition of the ureter in cases of lower polar arter- 
ies, is well worth the trouble. 
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