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Abstract
Arteriovenous fistula (AVF) involving the inferior mesenteric 
vessels is rare, and the affected patients usually present 
with abdominal pain, mass, or features of established 
portal hypertension. Colonic ischemia is a less common 
and more serious manifestation of AVF. We report a case 
of ischemic colitis secondary to inferior mesenteric AVF in 
a patient who underwent a previous liver transplantation, 
subsequently developed portal vein stenosis, and then 
presented with acute lower gastrointestinal bleeding. He 
underwent percutaneous transhepatic placement of a 
portal vein stent and left colectomy.
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INTRODUCTION
Arteriovenous fistula (AVF) in the portal circulation 
is rare and usually involves the hepatic, splenic, or 
superior mesenteric vessels[1]. Inferior mesenteric AVF is 
uncommon, and only isolated cases have been reported[2,3]. 
Though inferior mesenteric AVF may be congenital[4-6], 
it results more often from penetrating traumas, such as 
a gunshot or knife wound, or may be a complication of  
arterial catheterization or abdominal surgery with bowel 
resection[2,3,7-9]. Inferior mesenteric AVF usually presents 
with abdominal pain, mass, or features of  established 
portal hypertension[2,3]. Colonic ischemia is a less common 
and more serious manifestation of  AVF[2].

Portal vein stenosis is a relatively rare vascular complication 
affecting 1%-2% of patients who have undergone orthotopic 
liver transplantation[10,11]. Clinical symptoms of portal vein 
stenosis are usually less pronounced. Patients carrying this 
diagnosis may develop portal hypertension with ascites and 
esophageal varices, but portal vein stenosis is potentially 
devastating, leading to graft failure[10,11].

We report a case of  ischemic colitis secondary to an 
inferior mesenteric AVF in a patient who underwent a 
previous liver transplantation, subsequently developed 
portal vein stenosis, and then presented with acute lower 
gastrointestinal bleeding.

CASE REPORT
A 46-year-old man was admitted to our hospital 
for abdominal pain and hematochezia. Two years 
previously, he underwent cadaveric, orthotopic, whole 
liver transplantation due to hepatitis B-associated 
decompensated hepatic cirrhosis. Forty-two days 
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after liver transplantation, the patient developed cyto-
megalovirus colitis which was treated with intravenous 
ganciclovir, 5 mg/kg, twice per day for 4 wk. Follow-
up colonoscopy showed healing of  ulcers, and serology 
showed negative cytomegalovirus antigenemia. The 
pat ient had no history of  abdominal trauma or 
abdominal surgery other than liver transplantation.

At the f i r s t c l in ica l examinat ion , the lower 
abdomen was distended and painful , but bowel 
sounds were decreased. Hematologic, biochemical 
and liver function tests showed 10.2 × 103 /mm3 
white blood cells, 29.5 × 103 /mm3 red blood cells, 
9 .7 g/dL hemoglobin, 167 × 103 /mm3 platelet 
count, 75.3 mg/L C-reactive protein (range ≤ 5), 
3 2 m g / d L b l o o d u r e a n i t r o g e n , 0 . 6 8 m g / d L 
serum creatinine, 45 U/L alanine aminotransferase, 
15 U/L aspartate aminotransferase, 1.24 mg/dL total 
bilirubin, and 3.2 g/dL serum albumin. Colonoscopy 
showed diffuse ulceration, exudate, and hemorrhage 
in the sigmoid and descending colon, associated with 
narrowing of  the lumen (Figure 1). Histopathologic 
evaluation of  biopsy specimens from the colon revealed 
mucosal and submucosal hemorrhage and edema, with 
partial necrosis and ulceration of  the mucosa. Blood 
and tissue analysis for cytomegalovirus and Clostridium 
difficile was negative. Stool cultures and samples were 
also negative for bacteria and parasites. A clinical 
diagnosis of  ischemic colitis was made. Contrast-
enhanced computed tomography (CT) showed severe 
stenosis at the anastomosis of  the donor portal vein 
and the native portal vein (Figure 2A), and a 30 mm × 
18 mm enhancing vascular structure in the left lower 
abdominal cavity connecting to the inferior mesenteric 
vein associated with venous stasis in the mesenteric 
vein (Figure 2B). Diffuse thickening of  the wall of  
the sigmoid colon without mucosal enhancement was 
also seen. We reviewed a previous CT scan performed 
before liver transplantation and found a 10 mm ×  
8 mm enhancing vascular structure at the same 
location, indicating that the structure was increased 
in size over the two years following transplantation  
(Figure 2C). Angiography of  the inferior mesenteric 
artery showed both the artery and its partner vein 
emerging from the lesion, along with very early 

opac i f ica t ion of  the markedly d i l a ted infer ior 
mesenteric vein (Figure 3). Based on this, the mass-like 
vascular lesion was diagnosed as an AVF. Angiography 
also showed an additional small inferior mesenteric 
AVF with venous dilatation and decreased perfusion 
of  the sigmoid colon. We felt that portal hypertension 
secondary to portal vein stenosis developed after liver 
transplantation, which contributed to enlargement of  
the inferior mesenteric AVF and venous congestion, 
and then resulted in decreased perfusion of  the sigmoid 
colon and ischemic colitis. Therefore, we decided to 
attempt a percutaneous angioplasty for the portal vein 
stenosis and surgical repair of  the inferior mesenteric 
AVF associated with severe ischemic change in the 
sigmoid colon.

The patient underwent a percutaneous transhepatic 
portography for portal vein stenosis. Portogram revealed 
an almost complete obstruction at the extrahepatic 

Figure 1  Colonoscopy revealing diffuse colonic ulceration, exudate, and 
hemorrhage in the sigmoid and descending colon.

Figure 2  Contrast-enhanced CT of the abdomen showing portal vein stenosis 
(white arrows) (A), an approximately 30 mm × 18 mm contrast-enhancing 
vascular mass (black arrows) (B), and an approximately 10 mm × 8 mm 
enhancing vascular structure before transplantation (black arrows) (C).
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anastomosis of  the portal vein and a marked delay of  
venous drainage of  the mesenteric vein (Figure 4A). A 
14 mm × 4 cm self-expandable bare metallic stent was 
deployed in the stenotic portal vein area, and a 10 mm × 
4 cm balloon was dilated for residual stenosis. Portogram 
performed after stent deployment revealed good patency 
of  the portal vein and no continuous contrast filling in 
the mesenteric vein (Figure 4B).

Two days after percutaneous angioplasty, the patient 
underwent a laparotomy for colon ischemia. After the 
mesocolon was ligated and divided, the sigmoid and 
descending colon with fistulae were resected. Pathological 
examination of  the resected specimens demonstrated 
extensive necrosis of  mucosa, diffuse inflammatory 
infiltrations extending into submucosa, and focally 
hyalinized thick-wall vessels, which were compatible with 
the symptoms of  ischemic colitis (Figure 5). The patient’s 

postoperative course was uneventful, and an abdominal 
CT scan 6-mo later showed a mildly dilated inferior 
mesenteric vein without aneurysmal dilatation. The 
portal vein stent patency was good, with homogeneous 
enhancement of  the liver.

DISCUSSION
Inferior mesenteric AVF is a rare splanchnic AVF. 
Only 11 cases have been reported in the literature[3]. 
Our patient had no history of  abdominal trauma or 
abdominal surgery other than liver transplantation. 
An abdominal CT scan perfor med before l iver 
transplantation demonstrated a small inferior mesenteric 
AVF, suggesting that the fistula is congenital in origin 
and increases in size after transplantation, resulting in 
the patient’s presentation.

The common clinical symptoms and signs of  inferior 
mesenteric AVF include abdominal pain, mass, or bruit, 
or a combination of  these symptoms[2,3]. More serious 
manifestations of  mesenteric AVF are associated with 
portal hypertension, which is present in about 50% of  
patients with splanchnic AVF[1]. Okada et al[3] reported 
that 7 of  11 patients with inferior mesenteric AVF 
had either signs or symptoms of  portal hypertension 
(mainly ascites, esophageal varices, or splenomegaly) 
or elevated portal venous pressure. Portal hypertension 
in an inferior mesenteric AVF is called “forward” or 
“hyperkinetic” portal hypertension and may result 
from both increased blood flow into the portal system 
and from compensatory increase in hepatic vascular 
resistance[2,3,12]. Inferior mesenteric AVF may also be a 
factor predisposing to non-occlusive ischemic colitis[2]. 
An AVF is usually associated with decreased arterial 
blood flow to the tissue beyond it and increased venous 
pressure distal to it[2,12].

Por ta l venous stenosis in pat ients who have 
undergone orthotopic liver transplantation may be 
caused by disparity in the diameters of  recipient and 
donor portal veins (particularly in pediatric transplanta-
tions). Cryopreserved grafts, excessively long vessel 
stumps or thrombotic occlusion of  the veno-venous 
bypass, or portosystemic shunt surgery can be used prior 

Figure 3  Angiography of the inferior 
mesenteric artery showing an AVF 
(arrow) with early opacification of a 
dilated vein.
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Figure 4  Transhepatic portal venography showing portal vein stenosis (white 
arrow) with stasis in the mesenteric vein (A) and good patency of the portal vein 
following deployment of the metal stent (black arrows) (B).
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Figure 5  Histopathologic examination of the resected sigmoid showing diffuse 
ischemic necrosis inflammatory infiltrations (HE × 20).
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to transplantation[10,11,13]. The majority of  those patients 
who are found to have portal vein stenosis are otherwise 
asymptomatic and detected on routine screening 
ultrasound[10]. Contrast-enhanced CT scan and magnetic 
resonance imaging can clearly show portal vein stenosis. 
When patients are symptomatic, they also present with 
typical signs of  portal hypertension, including ascites, 
esophageal varices, and splenomegaly with or without 
thrombocytopenia.

The present patient reported no usual symptoms 
of  ischemic colitis, such as hematochezia, melena, or 
abdominal pain before liver transplantation. However, 
he suffered from esophageal variceal hemorrhages and 
ascites, which were thought to be caused by advanced 
hepatic cirrhosis and portal hypertension. Two years 
after transplantation, he presented with abdominal pain 
and hematochezia. Colonoscopy and histopathologic 
evaluation of  biopsy specimens revealed ischemic colitis 
in the sigmoid and descending colon, and radiologic 
evaluation showed an inferior mesenteric AVF and portal 
vein stenosis, suggesting that the portal vein stenosis 
induced portal hypertension is associated with hepatofugal 
flow. High arterial flow due to inferior mesenteric AVF 
and venous stasis in the fistula due to hepatofugal flow, 
may have contribute to the pseudoaneurysmal dilatation 
of  the inferior mesenteric vein in our patient, leading to 
augmentation of  the preexisting inferior mesenteric AVF 
and induced the development of  ischemic colitis due to 
steal phenomenon.

Percutaneous transhepatic balloon angioplasty or 
placement of  metal stent has been widely accepted as 
a safe and effective procedure for portal vein stenosis 
following liver transplantation[13]. Our patient underwent 
percutaneous transhepatic deployment of  a metal stent 
with balloon angioplasty. The stent patency was good, 
the stenosis was disappeared after treatment.

The choice of  therapy for inferior mesenteric AVF 
is surgical correction with or without associated bowel 
resection[3]. Some studies reported that percutaneous 
endovascular embolization of  the feeding artery may 
be useful in selected cases, particularly in critically ill 
patients[2,4,7]. In our case, the combination of  clinical 
state, CT and endoscopic images and the presence of  
the large AVF all prompted a surgical repair.

Infer ior mesenter ic AVF is rare, but may be 
associated with portal hypertension and non-occlusive 
ischemic colitis. To our knowledge, this is the first report 
of  inferior mesenteric AVF-induced ischemic colitis 

complicated by portal vein stenosis developed after liver 
transplantation.
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