
Introduction

The first pancreas transplantation was performed by
William Kelly in 1966 at the University of Minnesota [1].
Recently, this operation has progressed to become rou-
tine in many transplant centers, but unfortunately the
rate of surgical complications remains relatively high [2].
The list of technical complications includes allograft
pancreatitis,vascularthrombosis,hemorrhage,pseudoan-
eurysm formation, arteriovenous fistula, anastomotic
leakage, and abdominal infection [2]. Transplant-related
pseudoaneurysms [3] and arteriovenous fistula forma-
tion [4] frequently lead to graft loss. Clinical presenta-
tion is variable, and the diagnosis may be suggested by
physical examination [5]. On the other hand,
arteriovenous fistula and pseudoaneurysm may be

misdiagnosed. Arteriovenous fistula formation is di-
rectly related to procurement technique: a non-specific
‘‘blind ligation’’ of mesenteric vessels along the inferior
pancreatic border [6]. However, this approach continues
to be used commonly. Pseudoaneurysm after pancreas
transplantation has potentially serious consequences,
including rupture, hemorrhage, and loss of the pancre-
atic graft [7, 8, 9]. For these reasons, pseudoaneurysm
and arteriovenous fistula should be corrected as soon as
suspected. Of the cases described previously, almost all
were repaired surgically, with only few having been
treated successfully by endovascular intervention [7]. We
describe a pancreatic allograft gastroduodenal artery
pseudoaneurysm with an arteriovenous fistula in a
simultaneous pancreas–kidney transplant recipient suc-
cessfully treated via an endovascular approach.
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Abstract The aim of this study was
to demonstrate the usefulness of
endovascular treatment for gastro-
duodenal artery pseudoaneurysm
with an arteriovenous fistula after
simultaneous pancreas–kidney
transplantation. We describe the
case of a 38-year-old man who
underwent successful simultaneous
pancreas–kidney transplantation.
An asymptomatic pseudoaneurysm
of the donor gastroduodenal artery
with an arteriovenous fistula was
incidentally diagnosed by routine
color flow Doppler ultrasound
(CDU) examination and confirmed
by 3-D gadolinium-enhanced mag-
netic resonance angiography (MRA)
15 days after transplantation. Selec-

tive arteriography (via the right
femoral artery) confirmed an arte-
riovenous fistula and a pseudoaneu-
rysm of the donor gastroduodenal
artery. The patient underwent suc-
cessful endovascular embolization.
At 11 months of follow-up, normal
pancreatic function was reported.
Endovascular treatment for gastro-
duodenal artery pseudoaneurysm
with an arteriovenous fistula after
pancreas transplantation obviates
the need for surgical intervention.
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Case report

A 38-year-old uremic, type-1 diabetic patient was submitted to
simultaneous cadaveric enterically drained pancreas–kidney trans-
plantation. The donor pancreas was harvested with a duodenal
segment in accordance with standard procedures. An end-to-end
anastomosis was performed between the internal branch of the iliac
vessels and the splenic artery. Furthermore, an end-to-side anas-
tomosis was performed between the superior mesenteric artery and
the external branch of the Y-iliac graft. Finally, an end-to-end
anastomosis was performed between the gastroduodenal artery and
the external branch of the Y-iliac graft. The pancreaticoduodenal
graft was implanted in the right iliac fossa, and systemic venous

drainage was performed. An asymptomatic pseudoaneurysm of the
donor gastroduodenal artery with an arteriovenous fistula was
incidentally found during routine abdominal color flow Doppler
ultrasound (CDU) evaluation and confirmed by 3-D gadolinium-
enhanced magnetic resonance angiography (MRA; Fig. 1) 15 days
after transplantation. The pseudoaneurysm was 3 cm in diameter.
Selective arteriography was performed via the right femoral artery.
A straight 4-French catheter was advanced over a guide wire into
the right common iliac artery. After contrast injection, an arte-
riovenous fistula with pseudoaneurysm originating from the donor
gastroduodenal artery was apparent (Fig. 2). A Cobra hydrophilic
4-French catheter (Terumo; Japan) was selectively advanced over a
guide into the gastroduodenal artery. A 3-French co-axial catheter

Fig. 1a, b Gadolinium-enhanced magnetic resonance angiography
(a) and selective arteriography (b) showed pseudoaneurysm with
arteriovenous fistula originating from a branch of the donor
gastroduodenal artery. The pancreas was implanted in the right
iliac fossa. The gastroduodenal artery, superior mesenteric artery,
and splenic artery were anastomosed to the right common iliac
artery by use of an arterial Y-graft derived from the donor iliac
bifurcation

Fig. 2 Selective angiography of the distal branch of the donor
gastroduodenal artery showed better the origin of the aneurismatic
fistula

Fig. 3 Angiographic control after embolization with coils demon-
strated complete occlusion of the aneurismatic fistula
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(FastTracker-325; Boston Scientific/Target, Fremont, Calif. USA)
was then inserted into the 4-French catheter and advanced into the
distal branch where the fistula and the pseudoaneurysm originated.
The pseudoaneurysm was embolized with two small (3 mm in
diameter, 30 mm in length) fibered platinum coils (Boston Scien-
tific/Target). Final angiographic control demonstrated complete
occlusion of the fistula, with no filling of the pseudoaneurysm
(Fig. 3). The pancreatic parenchyma was vascularized normally.
During the follow-up period (11 months) there were no laboratory
or clinical signs of pancreatitis. Endocrine pancreatic function was
normal during the entire follow-up. At 11 months of follow-up,
abdominal CDU examination confirmed complete occlusion of the
pseudoaneurysm.

Discussion

Post-operative pancreatic allograft gastroduodenal
artery pseudoaneurysm with an arteriovenous fistula
following simultaneous pancreas–kidney transplantation
is a vascular complication [7], rating from 0.3 to 20% [9,
10]. Their incidence is probably underestimated, since
clinical manifestations may be extremely variable
depending on the extension and site of the lesion. Most
of the reported pseudoaneurysms originate from the site
of vascular anastomosis and are frequently associated

with infection [7]. Diagnosis is often delayed, and
treatment frequently involves removal of the transplant
[7]. The initial diagnosis in our patient was established
through routine ultrasound examination, and the con-
firmation was obtained by MRA. Angiography remains
the gold standard for diagnosis and guidance to endo-
vascular or surgical treatment. Recently, endovascular
treatment has been proposed as an alternative to surgery
[7]: the pseudoaneurysm and arteriovenous fistula can be
eliminated by the application of an endovascular stent
covering the site of the fistula [7]. In our case, the site of
the fistula and pseudoaneurysm was distal and origi-
nated from a terminal branch of the gastroduodenal
artery, contra-indicating the use of a stent. For these
reasons, we decided to embolize the fistula with micro-
coils. We conclude that successful endovascular man-
agement of pancreatic allograft gastroduodenal artery
pseudoaneurysm with an arteriovenous fistula is possible
without the sacrifice of a functioning transplant. When
feasible, embolization should be preferred, due to the
risk of endothelial hyperplasia in the vessels of diabetic
patients when treated with endoluminal stents. Selective
embolization can obviate the need for operative inter-
vention and has comparable results.
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