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Abstract. Aortoiliac angiography has always been an inte- 
gral part of the pretransplantation work-up of renal trans- 
plant candidates in Norway. The present study was under- 
taken to investigate the value of this routine. Based on the 
angiograms of approximately 1400 patients evaluated for 
renal transplantation during the 7-year period 1984-1991, 
26 were found to have aortic and/or iliac atherosclerosis 
requiring pretransplant vascular reconstruction. Fifteen 
of the 26 patients had aneurysm of the abdominal aorta 
and 11 had extensive aortoiliac occlusive disease. A pros- 
thetic graft was inserted in 25 patients and endarterec- 
tomy of the aortic bifurcation was performed in one. The 
cause of death was coronary heart disease in four of six pa- 
tients who died before, and in one patient who died after, 
transplantation. Sixteen patients received a renal trans- 
plant while four patients are still on the waiting list. Fif- 
teen of the recipients are alive, 14 with functioning renal 
transplants. The low yield of patients below 40 years of 
age requiring vascular reconstruction calls into question 
the routine use of angiographic investigation of renal 
transplant candidates below this age. However, we recom- 
mend this routine for the higher age groups because it 
often provides the surgeon performing the transplanta- 
tion with valuable information. Aortoiliac reconstruction 
as preparation for renal transplantation is advocated 
when atherosclerosis of a degree that may preclude trans- 
plantation is found. Because of the high risk of myocardial 
infarction in these patients, one must be especially aware 
of coronary atherosclerosis when evaluating patients for 
this procedure. 
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Introduction 

Chronic renal failure and hemodialysis are associated with 
hypertension and lipid disorders that predispose to accel- 
erated atherosclerosis [8, 91. Furthermore, improved re- 
sultshaveextendedthe indicationforrenaltransplantation 
to include patients of almost any age group. During the last 
decade, the mean age of our recipients of cadaveric renal 
grafts has increased to 58 years at present, ranging up to 
83 years. Consequently, we can expect a growing number 
of renal transplant candidates to present with aortoiliac 
atherosclerosis of a degree that may imply technical diffi- 
culties in performing a renal transplantation. 

To detect these conditions and thus be able to perform 
pretransplantation vascular reconstruction or choose the 
best suited transplant site, aortoiliac angiography has 
been part of our routine investigation of candidates for 
renal transplantation. The outcome in 26 patients who 
underwent aortoiliac reconstruction as a preliminary to 
subsequent renal grafting is presented. 

Patients and methods 

Of 1400 patients investigated between 1984 and 1991 in connection 
with planned renal transplantation, 26 (1.86 %) were judged by their 
angiograms to need reconstruction of the abdominal aorta and/or 
iliac vessels as a prerequisite for transplantation (Table 1). In the 
majority of patients, the pretransplantation work-up, including con- 
ventional abdominal aortography or intra-arterial digital subtrac- 
tion angiography, was performed at distant hospitals. The indication 
for vascular reconstruction was defined by the transplant team and 
based mainly on the angiographic findings, considering the risk of 
rupture in cases of aortic aneurysms or technical obstacles for the 
renal transplantation caused by arterial stenoses. The cause of end- 
stage renal disease was chronic glomerulonephritis in 14 patients, 
polycystic disease in 4, type I diabetes in 2, nephrosclerosis in 5, and 
secondary amyloidosis in 1 patient. Three of the patients were diabe- 
tics. Coronary bypass was performed in four patients before, and in 
one after, aortoiliac reconstruction. 

The indication for aortoiliac reconstruction was aneurysmal dis- 
ease in 15 patients while 11 had atherosclerotic stenoses of the aorta 
and/or iliac vessels (Table 1). Eighteen patients were on regular dia- 
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Table 1. Aortoiliac reconstruction. Patient characteristics 
~~~~ ~ ~ 

No.of Sex Age Aortic Stenosing 
patients M/F mean (range) ancurysm atherosclerosis 
26 19/7 60(33-74) 15 11 

Table 2. Renal transplantation after aortoiliacal reconstruction. 
CD, Cadaveric donor; LD, living related or unrelated donor 

No.of Sex Age Donor Anastomosis to: 
patients M/F mean (range) CD/LD prosthesis iliac artery 
16 11/5 62 (46-75) 917 7 9 

lysis treatment at the time of vascular surgery. Extensive endartcrec- 
tomy of the aortic bifurcation was performed in one patient. One 
patient with a thoracoabdominal aneurysm first had a thoracoab- 
dominal and later an aortoiliac bypass operation. Four patients re- 
ceived an aortic straight prosthesis, 13 received aortoiliac pros- 
theses, and in 8 patients the prosthesis was brought down to thc 
femoral artery on one or both sides. Concomitant nephrectomy was 
performed bilaterally in four and unilaterally in one patient. 

Sixteen patients received a renal transplant 4-45 months (mean 
16 months) after the vascular reconstruction. Five of the grafts were 
from living related donors, two were from living unrelated (spouse) 
donors, and nine were from cadaveric donors. The transplant artery 
was anastoinosed to the vascular prosthesis in seven patients and to 
thc iliac artery below the prosthesis in nine patients (Table 2). The 
renal vein was anastomosed to the external iliac vein in all patients. 
Ureteroneocystostomy was performed according to the method de- 
scribed by Paquin [ 101. 

Results 

There were two deaths within 2 months of the vascular 
reconstruction. One 59-year-old diabetic patient died of 
myocardial infarction at 1 month, and a 60-year-old man 
died of cerebral stroke at 1.5 months. Of the 24 patients 
placed on the waiting list for renal transplantation, 4 pa- 
tients, 3 of whom were diabetics, died 4-14 months after 
the operation while waiting for a kidney. The cause of 
death was coronary heart disease in three patients and 
septicemia in one. Four patients are still on the transplant 
waiting list. 

Of the 16 patients who received renal transplants, 
1 died of myocardial infarction 1 week after transplanta- 
tion. All five patients who underwent prophylactic 
myocardial revascularization are alive. Two patients re- 
jected their primary grafts from living unrelated donors 
(spouses). One of these patients has a functioning retrans- 
plant from a cadaveric donor. Thirteen of the primary 
grafts are functioning at 3 months to 5 years, giving a 
l-year graft survival of 81 %. 

Discussion 

Even severe atherosclerosis of the aorta and iliac arteries 
does not constitute an absolute contraindication to renal 
transplantation. Vascular reconstruction may be per- 
formed simultaneously with [2, 4, 111 or after the trans- 
plantation [3,4,6,7]. In our opinion, however, it is prefer- 

able for the vascular surgery to be performed prior to 
renal transplantation, when it can be performed as an 
elective procedure. Aortoiliac angiography, performed at 
the local hospital, has therefore always been part of our 
routine investigation of adult candidates for renal trans- 
plantation. The low yield of less than 2 % of the patients in 
this series requiring vascular reconstruction calls into 
question the necessity of this routine, especially in non- 
diabetic patients below 40 years of age. In patients above 
this age, however, we consider routine angiograms to be 
useful not only in revealing conditions requiring vascular 
reconstruction but also in choosing the optimal recipient 
site. Of the currently available diagnostic methods, only 
angiography gives the accuracy needed for this purpose. 
Significant progression of renal dysfunction caused by the 
contrast material can usually be prevented by proper hy- 
dration of the predialytic patient at the time of exami- 
nation. 

Reports on aortoiliac reconstruction as preparation for 
renal grafting are rare. Piquet et al. [ll] and Gouny et al. 
[4] each reported on two cases. Piquet and coworkers rec- 
ommend performing the vascular surgery first and post- 
poning kidney transplantation for a minimum of 6 weeks 
after the insertion of iliac prosthetic material in order to 
allow tissue to build up around the prosthesis [11]. Gouny 
et al. state that simultaneous renal transplantation and 
aortoiliac reconstruction carries a significant risk of infec- 
tion, especially if urinary leakage occurs, and that a two- 
staged procedure should be preferred [4]. Renal artery an- 
astomosis to a vascular prosthetic graft, as first described 
by Sterioff et al. in 1974 [13] and later by AhlmCn et al. [l], 
usually constitutes no technical difficulty. 

The progression of aneurysmal or occlusive disease 
after renal transplantation may ultimately compromise 
the long-term outcome of transplantation, and any at- 
tempt at post-transplantation arterial reconstruction may 
jeopardize the renal graft. Vascular reconstruction should, 
therefore, be considered even in less extensive aortoiliac 
aneurysmal or occlusive disease when dialysis treatment 
of the patient is established or imminent. 

Coronary artery disease is well recognized as the lead- 
ing cause of mortality following abdominal aortic aneu- 
rysm repair, but the efficacy of prophylactic myocardial 
revascularization is a subject of debate [5,12]. In the pres- 
ent series, 6 of 26 patients died after the aortoiliac recon- 
struction before receiving a renal transplant. Four of these 
deaths were caused by myocardial infarction and three of 
these occurred in diabetic patients. Furthermore, one pa- 
tient died of myocardial infarction shortly after having re- 
ceived a renal transplant. Five patients who underwent 
prophylactic coronary artery bypass are alive with func- 
tioning renal grafts. 

The high late mortality after abdominal aortic repair in 
these patients certainly raises the question of whether pa- 
tients with end-stage renal disease and extensive athero- 
sclerosis should be considered candidates for renal trans- 
plantation. The answer to this must be based on the 
general policy of each transplant center. Our own policy is 
to offer active treatment to  all patients entering end-stage 
renal disease, and about 80 % of these patients actually re- 
ceive a renal transplant. 



We conclude that angiography is a valuable part of the 
routine investigation of renal transplant candidates over 
the age of 40. Furthermore, aortoiliac vascular surgery 
prior to, and as preparation for, renal transplantation is 
advocated in patients with considerable aortoiliac athe- 
rosclerosis. However, because of the high risk of myocar- 
dial infarction in these patients, special attention should 
be directed to coronary atherosclerosis, which may de- 
mand therapeutic priority. 
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