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Objective
To review the authors’ experience with ABO-matched, pre-
served, cadaveric, iliac artery grafts for treatment of transplant
renal artery stenosis (TRAS).

Summary Background Data
TRAS is an important and treatable cause of hypertension
and graft dysfunction in renal allograft recipients. Surgical
treatment is reserved for lesions that are not amenable to per-
cutaneous transluminal angioplasty (PTA) or for recurrence
after PTA. Various surgical options for reconstruction of the
transplant renal artery exist, although no single technique has
been demonstrated to be superior. The authors have used
preserved, blood type-matched, iliac artery grafts procured
from cadaver organ donors to reconstruct transplant renal
arteries in patients with specific lesions and following unsuc-
cessful PTAs.

Methods
Between 1991 and 2001, 21 patients underwent reconstruc-
tion of allograft renal arteries using cadaveric iliac artery as
conduit. Charts, operative notes, and imaging studies of all
patients were reviewed. A successful intervention for TRAS
was defined as technical success as well as a decrease in
serum creatinine and/or blood pressure 6 weeks after the

procedure. Development of a hemodynamically significant
lesion following renal artery reconstruction was considered a
recurrence.

Results
In patients treated with surgical reconstruction, hemodynami-
cally significant TRAS occurred at or within 1 to 2 mm of the
anastomosis in 13 patients, in the middle of the renal artery in
4, and secondary to a kink in 2 patients. Surgical treatment
was undertaken in seven patients following unsuccessful PTA.
Two patients had aneurysms of the iliac artery. Reconstruc-
tion using cadaveric iliac artery was successful in 19 of 21
(90%) patients, and only 1 these patients (4.8%) failed due to
recurrence, with a median follow-up of 42 months. Graft loss
secondary to TRAS occurred in two patients. The authors
have not seen any long-term complications related to cadav-
eric iliac artery grafts, and the majority of the allografts con-
tinue to function well.

Conclusions
Surgical reconstruction of the transplant renal artery with
blood type-matched iliac artery grafts should be considered a
viable option for patients with specific anatomic lesions, those
who have had an unsuccessful PTA, and those with recur-
rence following PTA.

Transplant renal artery stenosis (TRAS) is an increasingly
recognized complication of kidney transplantation. It repre-
sents a potentially reversible cause of hypertension and allo-
graft dysfunction. The incidence varies from 1% to 23% de-
pending on the center, the definition of TRAS, and the intensity
of screening done.1 The detected incidence of TRAS increased
from 2.4% to 12.4% at one center with the introduction of

color Doppler ultrasonography.2 The highest incidence (23%)
was found in a series of patients undergoing angiography.3

Several etiologic mechanisms have been proposed for TRAS,
including suture technique, atherosclerotic arterial disease in
the donor or recipient, and arterial trauma during organ pro-
curement or transplant. Improper apposition of the donor and
recipient vessels or excessive length of the renal artery can lead
to torsion and kinking of the renal artery.1,4 Others have
speculated that TRAS is related to chronic rejection2 or pri-
mary cytomegaloviral infection.5,6

Percutaneous transluminal balloon angioplasty (PTA) is
the preferred initial mode of therapy for both native renal
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artery stenosis and TRAS. PTA is minimally invasive and
safe and a generally effective treatment for TRAS, with
success rates reported between 20% and 88%.7–10 The vari-
able success rates for PTA may be related to the location
and length of the stenotic lesion being treated.4 In general,
PTA works best for lesions that are short, linear, and rela-
tively distal from the anastomosis.1,11 When PTA is used for
anastomotic or ostial lesions, the success rate is low and
there is a higher incidence of complications.7,12 Further,
kinking of the transplant renal artery has been associated
with a 60% failure rate of PTA.9,11

Surgical techniques for repair of TRAS have included
resection and revision of the anastomosis, renal artery patch
angioplasty, localized endarterectomy, and renal artery by-
pass with either recipient saphenous vein or ipsilateral hy-
pogastric artery.1,4 In general, these are technically chal-
lenging operations due to the dense scar tissue around the
allograft and the frequent adherence of the renal vein and
ureter to the renal artery. No one technique of transplant
renal artery reconstruction has been demonstrated to be
superior to others. We report a novel strategy for surgical
reconstruction of the transplant renal artery using preserved,
blood type-matched, cadaveric donor iliac artery grafts. We
reviewed the records of all patients at our center who had
surgical reconstruction of their transplant renal artery with
cadaveric iliac artery grafts following kidney transplant or
simultaneous pancreas-kidney transplant (SPK) since 1991.
The majority of reconstructions were done for TRAS, al-
though two patients had aneurysmal disease of the iliac
vessels. Surgical therapy was undertaken for anastomotic
lesions, kinks in the transplant renal artery, technical failure
of PTA, and recurrence after successful PTA. We found that
treatment of TRAS with preserved, blood type-matched,
cadaveric donor iliac artery grafts was successful, had min-
imal recurrence of stenosis, and resulted in good long-term
graft survival.

METHODS

Patients

From January 1991 to June 2001, 79 patients underwent
an intervention for TRAS at the University of Wisconsin,
Madison. TRAS was defined as a hemodynamically signif-
icant lesion of the renal artery with associated signs and
symptoms including hypertension, edema, and graft dys-
function. Twenty-one patients underwent surgical recon-
struction with preserved, blood type-matched, cadaveric
iliac artery. The remaining patients with TRAS underwent
either PTA alone (48 patients) or various other techniques
of surgical repair (11 patients). Charts, operative notes, and
imaging studies were reviewed for details of their initial
transplant, symptoms at presentation of TRAS, location of
stenosis, pre- and postprocedure (4–6 weeks) blood pres-
sure and serum creatinine, postoperative complications, re-
currence of TRAS, and long-term graft survival. A success-

ful procedure was defined by technical success and a
decrease in serum creatinine and/or mean arterial blood
pressure 6 weeks after the procedure. Recurrence was de-
fined as the development of a hemodynamically significant
lesion following transplant renal artery reconstruction with
associated signs and symptoms of TRAS. Recurrence of the
lesion was considered a failure. Mean arterial pressure was
defined as diastolic blood pressure plus one third of the
pulse pressure (systolic – diastolic blood pressure). Recur-
rent TRAS was suspected in patients who developed graft
dysfunction, hypertension, or edema following intervention
for TRAS. Patients with possible recurrence underwent
ultrasound or magnetic resonance angiography, followed by
arteriography as indicated.

Transplantation

Kidney allografts were placed into either iliac fossa ac-
cording to standard surgical techniques. Most transplants
were performed with end of the renal artery with or without
a Carrel patch to the side of either common or external iliac
artery and vein in the recipient. Two transplants were per-
formed end to end with recipient hypogastric artery (pa-
tients 20 and 7). One patient received his transplant at
another center and was referred for evaluation and treatment
of TRAS (patient 7). Any ex vivo reconstructions of donor
renal arteries at the time of transplant are described. The
immunosuppressive protocols used at our institution have
been published elsewhere.13

Cadaveric Iliac Artery Grafts

Iliac vessels were procured from organ donors routinely
and preserved in University of Wisconsin solution at 4°C
for no more than 10 days before use. When a patient was
identified as requiring transplant renal artery reconstruction,
it was performed as soon as ABO-matched donor vessels
became available. Bacterial cultures of the storage fluid
were obtained before the procedure. One (5%) culture was
positive for Lactobacillus, while the remainder of the cul-
tures were negative. The patient who received this graft
developed a wound infection.

Statistical Analysis

Data (age, time to presentation, blood pressure, and se-
rum creatinine) are presented as mean � standard error of
the mean. Differences between mean arterial pressure and
serum creatinine before and after renal artery reconstruction
were analyzed by a two-tailed Student t test. Statistical
significance was accepted within 95% confidence limits.

RESULTS

Patient Selection

Patients suspected to have TRAS based on signs and
symptoms (graft dysfunction, hypertension, or edema) un-
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derwent duplex ultrasound and/or magnetic resonance an-
giography. In general, patients had an allograft biopsy dem-
onstrating no rejection before extensive imaging and
intervention for TRAS. If the ultrasound examination or
magnetic resonance angiogram demonstrated TRAS, pa-
tients underwent angiography to define the location of the
stenosis and for possible PTA. PTA was performed as the
primary procedure if the lesion was considered amenable
(i.e., a short, segmental stenosis, distal to the anastomosis)
by the interventional radiologist. Anastomotic lesions and
kinks were preferentially treated with surgical intervention
during this period. Surgical therapy was undertaken when
PTA was technically unsuccessful or when TRAS recurred
following PTA.

Twenty-one patients underwent reconstruction of trans-
plant renal arteries with ABO-compatible, cadaveric iliac

artery grafts. Average age at transplant was 42.8 � 2.4 years
(range 34–64); 14 patients were men and 7 were women.
Renal failure was secondary to diabetes mellitus (n � 7),
hypertension (n � 6), glomerulonephritis (n � 5), polycys-
tic kidney disease (n � 1), IgA nephropathy (n � 1), and
lupus (n � 1). Eighteen received cadaveric kidney allografts
(16 kidney alone and 2 SPK) and three live donor allografts.
The mean time to presentation was 23.7 � 9.2 months after
transplantation (median 9.9 months; range 8 days to 16
years) (Table 1).

In seven patients surgical reconstruction was done fol-
lowing a PTA—in four cases after an unsuccessful PTA,
and in three cases for recurrence of stenosis after PTA. One
reconstruction with donor iliac artery was done after a
recurrence of TRAS following surgical repair with a saphe-
nous vein patch angioplasty. Twelve allografts had a single

Table 1. PATIENT AND SURGICAL DETAILS

Case
Age/
Sex

Primary
Disease

Allograft
Type

Anatomy/
Reconstruction

POD
Presentation

Clinical
Presentation Lesion Repair Results

Follow-
Up

(months)

Patient/
Graft

Status

1 35/M CGN CAD DRA/one Carrel
Patch

83 GD, HTN,
edema

1 Iliac graft S 67 Functioning

2 58/M IDDM CAD DRA/one Carrel
Patch

482 GD, HTN,
edema, CHF

1 Iliac graft S 76 Death with
function

3 30/M HTN LRD DRA/separate
anastomoses

8 GD, HTN,
edema

3, 2 Iliac Y S 51 Functioning

4 51/M HTN CAD SRA 347 GD, HTN,
edema

1 Iliac graft S 26 Death with
function

5 58/F PCKD CAD SRA 22 GD, edema 4 Iliac graft S 37 Functioning
6 35/M MPGN CAD DRA/ex vivo E-S 57 GD, HTN 1 Iliac graft U/R 25 GL/TRAS
7 37/M HTN CAD DRA/ex vivo S-S 720 GD 2, 3A Iliac graft S 63 Functioning
8 32/F IDDM CAD SRA/early

bifurcation
188 GD, HTN,

edema
2 Iliac Y U 2 GL/TRAS

9 64/M HTN CAD SRA 1560 HTN, edema,
bruit

2 Iliac w/ABF S 45.5 Functioning

10 33/F IDDM SPK SRA 296 GD, HTN 1 Iliac graft S 1.2 Functioning
11 50/M SLE LUD SRA 731 Back pain 5 Iliac graft S 55 Functioning
12 35/M HTN CAD SRA 110 GD, HTN, bruit 1 PTA/Iliac graft S 13.5 GL/rejection
13 45/M IDDM CAD SRA 88 GD, HTN,

edema
1A PTA/Iliac graft S 87.4 Functioning

14 54/F IDDM CAD SRA 89 HTN 1 PTA/Iliac graft S 42.5 Functioning
15 31/M IDDM CAD SRA 782 GD, HTN,

edema
4 PTA/Iliac graft S 22.3 GL/rejection

16 51/M GN CAD DRA/separate
Carrel patches

209 GD, HTN, bruit 1, 3 PTA/Iliac graft S 14.9 Functioning

17 30/M IDDM SPK 3 arteries/ex vivo
E-S

209 HTN 1A PTA/Iliac graft S 41.8 Functioning

18 44/M HTN LUD SRA 1709 GD, edema 5 Iliac graft S 1 Functioning
19 37/F CGN CAD SRA 1154 HTN, edema,

CHF
1 PTA/Iliac graft S 116 Death with

function
20 55/F GN CAD DRA/ex vivo

S-S
5792 HTN 1 SV/Iliac graft S 240 Death with

function
21 48/F IGA CAD SRA 353 HTN, edema 1A Iliac graft S 1 Functioning

SRA, single rental artery; DRA, double renal artery; E-S, end to side reconstruction of donor renal artery; S-S, side to side reconstruction of donor renal artery; GD, graft
dysfunction; PTA, percutaneous transluminal angioplasty of transplant renal artery prior to surgical reconstruction with iliac artery graft; SV, saphenous vein patch prior
to iliac artery graft; S, successsful, U, unsuccessful, R, recurrence of transplant renal artery stenosis; GL, graft loss.
Lesions are classified: 1—Origin or anastomosis of main renal artery, 1A—1–2 cm from origin, 2—Middle of main renal artery, 3—Origin or anastomosis of segmental renal
artery, 3A—Middle of segmental renal artery, 4—Kink in renal artery, 5—Aneurysm.
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renal artery, seven had a double renal artery, and one had
three renal arteries. Four allografts had an ex vivo recon-
struction of donor renal arteries at the time of transplanta-
tion: two end-to-side and two side-to-side reconstructions
were done as noted (see Table 1). All of the patients with
TRAS had hemodynamically significant lesions of the trans-
plant renal artery. Thirteen of the lesions were either at or
near (within 1–2 cm) the anastomosis of the renal artery to
the recipient iliac artery, four were in the middle of the
transplant renal artery, and two were secondary to a kink in
the renal artery. Two patients had iliac artery aneurysms,
one of the hypogastric artery and one a poststenotic aneu-
rysm of the common iliac artery.

Use of Preserved, Cadaveric Iliac Artery
Grafts

In general, the preserved, ABO-matched, donor iliac ar-
teries were used as bypass conduits from the recipient iliac
artery to the transplanted renal artery distal to the stenosis.
The transplant renal artery was divided distal to the stenosis
and the bypass graft was placed from the side of the recip-
ient iliac artery to the end of the allograft renal artery (Fig.

1A). In two cases, a complete iliac Y-graft was used to
manage double renal arteries (see Fig. 1B). Grafts were
stored for up to 10 days before use in University of Wis-
consin solution at 4°C. To perform iliac graft bypasses,
careful dissection was carried out in the renal transplant
hilum. In all cases the iliac and renal vessels were isolated
via an intraperitoneal approach. Inflow was established by
anastomosis of the donor iliac graft to the recipient iliac
artery before ligating and dividing the renal artery or plac-
ing clamps on the renal artery in an attempt to reduce warm
ischemia time. In patient 4, inflow was obtained from the
contralateral iliac artery as this was the only suitable vessel
available secondary to recipient atherosclerotic disease. In
patient 9, severe aortoiliac obstructive disease as well as
significant TRAS, necessitated placement of a PTFE aorto-
bifemoral graft with reimplantation of the transplanted renal
artery onto the graft using donor iliac artery.

Two patients with iliac artery aneurysms were repaired
using preserved iliac artery graft as conduit. In one instance
(patient 11) a large pseudoaneurysm of the internal iliac
artery was present, and to preserve renal transplant blood
flow during vascular control of the aneurysm, an iliac artery
graft was used to reposition inflow to a more proximal

Figure 1. Iliac artery grafts were used as conduit to reconstruct the
transplant renal artery by obtaining inflow from the recipient iliac artery
and performing an end-to-end anastomosis with the transplant renal
artery distal to the stenosis (A). In patients with two transplant renal
arteries, an iliac Y-graft was used to reconstruct both vessels (B). (C)
Use of the iliac graft in patient 11, who had an internal iliac artery
pseudoaneurysm; blood inflow had to be moved proximal to accom-
modate ligation of the aneurysm.
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location on the common iliac artery such that clamps could
then be placed distal to the allograft arterial inflow, permit-
ting the aneurysm to be oversewn without renal warm
ischemia (see Fig. 1C). This patient was previously reported
due to his interesting presentation.14 Another case of iliac
artery aneurysm (patient 18) presented with hypertension
and lower extremity edema. Magnetic resonance angiogra-
phy revealed a stenosis of the recipient common iliac artery
above the origin of the transplant renal artery and a post-
stenotic 2 � 3-cm aneurysm of the common iliac artery into
which the transplant renal artery was inserted. A jump graft
using preserved iliac artery as conduit was performed from
the proximal common iliac artery to the end of the trans-
plant renal artery. A PTFE graft was then used to bypass the
excluded common iliac artery aneurysm.

Immediate Outcomes

Cadaveric iliac artery reconstruction resulted in a suc-
cessful decrease in serum creatinine and/or mean arterial
pressure in 90% (19/21) of the patients. Serum creatinine
decreased from an average of 2.1 � 0.2 preoperatively to
1.7 � 0.2 postoperatively (P � .05, Student t test) (Fig. 2).
Mean arterial pressure decreased from 119 � 4 mm Hg to
107 � 3 mm Hg (P � .05, Student t test) (see Fig. 2).
Further, all patients who presented with edema (12 cases)
had improvement in edema postoperatively. There was one
(4.8%) recurrence of TRAS following reconstruction with
donor iliac artery. There have been three postoperative
complications: two wound infections and one fascial dehis-
cence. One of the wound infections occurred in the setting
of a positive culture for Lactobacillus in the iliac artery graft
storage fluid. This was treated with appropriate antibiotics
without any further complications. There were no perioper-
ative deaths.

Long-Term Follow-Up

Mean follow-up after renal artery reconstruction was
49 � 12 months (median 42 months). Four patients have
died with functioning grafts. Four grafts have failed: two
secondary to rejection and two related to recurrent TRAS
(patients 6 and 8). Patient 6 underwent transplant renal
artery bypass with an iliac artery graft for an anastomotic
lesion and subsequently developed a recurrent stenosis at
the reconstructed site. He then underwent excision of the
stenosis and reimplantation of the renal artery as a second-
ary procedure. He developed a second recurrence that ulti-
mately resulted in graft loss. The second patient with graft
loss due to TRAS (patient 8) is a 33-year-old, morbidly
obese black woman who received a kidney transplant for
end-stage renal disease secondary to insulin-dependent di-
abetes mellitus. Other premorbid conditions include a func-
tional diagnosis of a hypercoagulable state that was made
after she developed thrombosis of multiple upper extremity
veins, superior vena cava, and left femoral vein. When she

presented with graft dysfunction, hypertension, and edema 6
months after the transplant, she was found have stenosis of
the transplant renal artery near an early bifurcation. She
underwent transplant renal artery reconstruction with a do-
nor iliac artery Y-graft. Her allograft dysfunction has pro-
gressed postoperatively over a 2-month period for unclear
reasons, although a biopsy demonstrated moderate to severe
ischemic damage of the allograft.

We have not seen any late vascular complications such as
aneurysm formation or graft infection following the use of
iliac artery grafts; however, there has been no systematic
screening of these patients for iliac artery graft-related com-
plications. Four of the 21 patients have had follow-up im-

Figure 2. Serum creatinine and mean arterial pressure (MAP) were
measured preoperatively and 6 weeks postoperatively following recon-
struction of transplant renal arteries with cadaveric iliac artery grafts.
The average serum creatinine preoperatively was 2.1 � 0.2 mg/dL; it
decreased to 1.7 � 0.2 mg/dL (P � .05) postoperatively. The average
MAP preoperatively was 119 � 4 mm Hg; it decreased to 107 � 3 mm
Hg (P � 0.05) postoperatively.
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aging (magnetic resonance angiography or duplex ultra-
sound) of the grafts related to concern over recurrence of
TRAS. These four patients had normal transplant renal
arteries without stenosis, and the iliac grafts were without
aneurysm or stenotic lesions. We are actively pursuing
follow-up imaging in other patients at this time.

DISCUSSION

Initial enthusiasm for PTA in the treatment of TRAS has
been tempered by reports describing complications and
recurrence of TRAS following percutaneous treatment.11,15

Specifically, anastomotic lesions and kinks in the transplant
renal artery may not respond well to angioplasty and may be
best treated by surgical reconstruction. Furthermore, multi-
ple surgical techniques have been reported, and no one
technique has been defined as optimal.1,4 We report a novel
surgical technique to treat TRAS using blood type-matched,
cadaveric iliac artery grafts. We have undertaken recon-
struction of the transplant renal artery for specific indica-
tions including anastomotic lesions, kinks, unsuccessful
PTA, recurrent lesions, and bypass in association with de-
finitive surgical treatment of recipient iliac artery aneurysms
following renal transplant. Surgical reconstruction with ca-
daveric iliac artery graft was successful in 19 (90%) cases,
and only one recurrence has been noted to date. Long-term
follow-up has revealed only two cases (9.5%) of graft loss
related to TRAS and no significant vascular or immune
complications related to the use of these grafts.

Numerous techniques have been reported for reconstruc-
tion of transplant renal arteries, including bypass or patch
angioplasty with saphenous vein, bypass with in situ hypo-
gastric artery, and excision/reimplantation of the renal ar-
tery.16 Success rates have ranged from 66% to 100%, de-
pending on the center.17,18 Excision of the stenotic lesion
with reimplantation of the renal artery has a reported suc-
cess rate of 72% and an 11% incidence of recurrence.7

However, excision and reimplantation may not be techni-
cally possible for many lesions. Most investigators report
using saphenous vein as a conduit for bypass or reconstruc-
tion (vein patch) of the transplant renal artery.17–21 In gen-
eral, the use of saphenous vein grafts has resulted in a low
but significant rate of recurrence, ranging from 0% to
12%.17,18,21 However, vein harvest incisions in the lower
extremity may have significant associated morbidity in im-
munosuppressed individuals. Furthermore, it is well known
that autologous vein grafts used to treat native renovascular
hypertension can dilate and develop aneurysmal degenera-
tion over time.22 There have even been case reports of late
rupture of aortorenal saphenous vein grafts.23,24 For these
reasons, we were interested in finding a durable arterial
tissue conduit, which avoids unnecessary morbidity in
young immunosuppressed patients.

During cadaver donor multiorgan recoveries, the iliac
vessels are routinely harvested in the event donor vessels
need to be reconstructed with the primary transplant proce-

dure. In fact, it is common practice to use the donor iliac
artery Y-graft to reconstruct the pancreas allograft arterial
anatomy before implantation. Furthermore, donor iliac ves-
sels are frequently used in liver transplantation for both
hepatic artery and portal vein reconstruction, and likewise
for renal transplants when indicated. Large organ procure-
ment organizations often have leftover vessels that can be
retained for a period for subsequent secondary procedures
for renal artery or hepatic artery stenosis. Use of cadaver
donor iliac arterial conduit for hepatic allograft vascular
reconstruction has been encouraging, with good initial tech-
nical success rates and long-term graft survival.25 A brief
report also described the use of donor vessels (iliac artery
and vein or vena cava) in four patients to reconstruct the
transplant renal artery,26 although no operative details were
given in this report.

With the use of cadaveric iliac artery grafts, we have not
seen any late aneurysmal degeneration or rupture. The rate
of recurrence in this small study using iliac arterial conduit
was similar to that observed with saphenous vein. However,
it is important to avoid cross-contamination with the blood
of other patients and to avoid bacterial contamination of
unused donor iliac grafts at the time of the initial transplant
procedure in the primary recipient. To check for bacterial
and fungal contamination we routinely culture storage fluid
before use of the graft. In this series, we found only one case
(5%) of bacterial contamination of the graft storage fluid, a
lower incidence than has been reported in other studies for
grafts stored in University of Wisconsin solution (20%).25

An episode of cellulitis was, however, associated with this
positive culture result, which was obtained after implanta-
tion of the graft. There has been no evidence to date in our
patients for deep surgical infections involving the retroperi-
toneum, peritoneum, arterial wall, mycotic aneurysm, or
endovascular infection.

At our center, we retain leftover cadaveric iliac vessels
for up to 10 days, preserved in University of Wisconsin
solution at 4°C. We have not had to delay surgical revas-
cularization beyond 2 weeks because of lack of availability
of donor vessels of the correct blood type. Most often, blood
vessels are immediately available to allow surgical repair
within several days. However, if there is an inadequate
supply of vessels at any one transplant center, vessels could
be shared between centers within a single organ procure-
ment organization, or possibly between organ procurement
organizations. Nationwide, there is clearly an ample supply
of cadaveric iliac arterial grafts to provide conduit for all
TRAS patients who might benefit.

We have successfully used preserved cadaveric iliac ar-
tery grafts to reconstruct transplant renal arteries for recur-
rent TRAS and following technically unsuccessful PTA.
Reported success rates for PTA range from 70% to 90%,
with a 20% to 40% incidence of recurrence.7–11 Interven-
tional radiologists have attempted to use expandable metal-
lic endoprostheses for treatment of recurrent TRAS.27 This
is based on the successful use of stents as an adjunct to PTA
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in coronary, peripheral, and native renal vascular stenosis.27

Use of intra-arterial stents for TRAS has had moderate
clinical success in small numbers of patients.27,28 The role
of intra-arterial stents in the treatment of TRAS is not clear
at this time and will require larger studies with longer
follow-up. Our data suggest that surgical revascularization
should be considered appropriate for recurrent TRAS fol-
lowing PTA.

We continue to use PTA as the initial therapy for TRAS
in the majority of lesions, with the understanding that there
is a significant incidence of recurrence following PTA. PTA
is a relatively noninvasive procedure and can be done with
minimal morbidity and discomfort to the patient. The ma-
jority of patients, when selected appropriately, will have a
successful outcome following PTA. Patients who recur or
who cannot undergo PTA for technical reasons should then
be considered for operative repair. Primary surgical proce-
dures are indicated for selected lesions such as anastomotic
or ostial stenosis and kinks in the renal artery. In these
circumstances we favor the use of ABO-matched, preserved
cadaveric iliac artery graft as a useful arterial conduit to
bypass or reconstruct the allograft renal artery.
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