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Abstract 

An unusual case of pancreatic arteriovenous malformation (P-AVM) combined with esoph-

ageal cancer is reported. A 59-year-old man was admitted with upper abdominal pain. 

Contrast-enhanced computed tomography showed numerous strongly enhanced abnormal 

vessels and a hypovascular lesion in the area of the pancreatic tail. Angiographic study of the 

celiac artery confirmed racemose vascular networks in the tail of the pancreas. Endoscopic 

retrograde pancreatography revealed narrowing and displacement of the main pancreatic 

duct in the tail of the pancreas. Screening esophagoscopy showed a 0-IIa+IIc type tumor in 

the lower thoracic esophagus. Histological examination of esophagoscopic biopsies showed 

squamous cell carcinoma. Based on these findings, P-AVM or pancreatic cancer and esoph-

ageal cancer were diagnosed. Video-assisted thoracoscopic esophagectomy and distal pan-

createctomy were performed. Histological examination of the resected pancreas revealed 

abundant abnormal vessels with intravascular thrombi. In addition, rupture of a dilated pan-

creatic duct with pancreatic stones and both severe atrophy and fibrosis of the pancreatic 

parenchyma were observed. The final diagnoses were P-AVM consequent to severe chronic 

pancreatitis and esophageal carcinoma. The patient’s postoperative course was relatively 

good. © 2014 S. Karger AG, Basel 
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Introduction 

An arteriovenous malformation (AVM) is a complex tangle of abnormal arteries and 
veins linked by one or more direct connections called fistulas or shunt. AVM can occur 
anywhere in the body. An increasing number of patients with AVM in the digestive organs 
are being diagnosed due to widespread use of imaging techniques, but pancreatic AVM 
(P-AVM) is a very rare disease. To the best of our knowledge, fewer than 70 cases with this 
disease have been reported in the English language literature. 

Many cases of P-AVM are associated with Rendu-Osler-Weber syndrome and are known 
to be a part of the visceral angiodysplasia of hereditary hemorrhagic telangiectasia. The 
majority of patients with P-AVM remain asymptomatic, but some present with abdominal 
pain or gastrointestinal bleeding. The most frequently involved portion of the pancreas has 
been reported to be the head (59.4%), followed by the body and tail (33.3%) and the entire 
pancreas (7.2%) [1]. The definitive treatment for P-AVM is surgical resection. A case of 
P-AVM with esophageal cancer who underwent distal pancreatectomy and esophagectomy  
is presented, and the relevant literature is reviewed. 

Case Report 

A 59-year-old man was admitted to our hospital with intermittent upper abdominal 
pain. He had a history of cervical disc herniation, lumbar compression fracture and ab-
dominal aortic aneurysm. Physical examination revealed slight tenderness in the left upper 
quadrant of the abdomen, and no masses were palpable. Laboratory data on admission 
showed: erythrocyte count 411 × 104/mm3 (normal 410–530), hemoglobin 13.7 g/dl 
(normal 14–18), leukocyte count 9,800/mm3 (normal 4,000–8,000), platelet count 27.1 × 
104/mm3 (normal 15–40), serum total protein 6.8 g/dl (normal 6.5–8.0), total bilirubin  
0.67 mg/dl (normal 0.2–1.0), aspartate aminotransferase 16 IU/l (normal 10–40), alanine 
aminotransferase 12 IU/l (normal 5–40), alkaline phosphatase 339 IU/l (normal 115–360), 
lactate dehydrogenase 256 IU/l (normal 119–229), γ-glutamyltranspeptidase 56 IU/l (nor-
mal 10–47), serum amylase 100 U/l (normal 33–116), blood urea nitrogen 14.0 mg/dl 
(normal 8–22), creatinine 0.8 mg/dl (normal 0.6–1.1), and C-reactive protein 1.71 mg/dl 
(normal 0–0.3). The serum level of the tumor marker carcinoembryonic antigen (CEA) was 
slightly elevated to 6.5 ng/ml (normal 0–5), and the carbohydrate antigen (CA19-9) level 
was elevated to 159.3 U/ml (normal 0–37). 

Contrast-enhanced computed tomography (CT) showed numerous strongly enhanced 
abnormal vessels and a hypovascular lesion in the area of the pancreatic tail (fig. 1a). An-
giographic study of the celiac artery confirmed racemose vascular networks in the tail of the 
pancreas and early venous return to the portal system (fig. 1b). Endoscopic retrograde 
pancreatography (ERP) revealed narrowing and displacement of the main pancreatic duct in 
the tail of the pancreas (fig. 1c). Screening esophagoscopy showed a 0-IIa+IIc type tumor in 
the lower thoracic esophagus and multiple Lugol-voiding lesions. Histological examination of 
esophagoscopic biopsies showed squamous cell carcinoma. 

Based on these findings, P-AVM and chronic pancreatitis or pancreatic cancer with 
esophageal cancer were diagnosed. Video-assisted thoracoscopic esophagectomy and distal 
pancreatectomy with partial transverse colectomy were performed. The operative time was 
402 min, and the amount of blood loss was 956 ml. There was a honeycomb-like structure 
with collected vessels in the pancreas. The splenic vein was occupied by thrombi (fig. 2). 
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Histological examination of the resected pancreas revealed rupture of the dilated pan-
creatic duct with bleeding (fig. 3a), pancreatic stones (fig. 3b) and severe atrophy with 
fibrosis of the pancreatic parenchyma (fig. 3c). These findings were consistent with chronic 
pancreatitis. In addition, many abnormal vessels, some containing thrombi, were observed 
in the pancreas (fig. 3d). The final diagnosis was P-AVM consequent to severe chronic pan-
creatitis and esophageal carcinoma. The patient had an uneventful postoperative course,  
and CA19-9 levels normalized to 27.6 U/ml. 

Discussion 

P-AVM is a very rare condition. Fewer than 70 cases with this disease have been report-
ed in the English language literature since the first report of P-AVM by Halpern et al. in 1968 
[2]. A review of AVM by Meyer et al. [3] revealed that 78% of AVMs were located in the 
cecum and right colon, whereas only 0.9% were located in the pancreas. 

The etiology of P-AVM is classified into congenital and acquired. About 90% of patients 
with P-AVM are thought to be the congenital type, including patients with Rendu-Osler-
Weber syndrome. The acquired type is usually secondary to inflammation, tumor or trauma 
[4, 5]. In the present case, there was no family history of Rendu-Osler-Weber syndrome and 
no telangiectasia; however, histological evidence of chronic pancreatitis was found. There-
fore, it was thought to be an acquired case secondary to chronic inflammation. 

P-AVM is frequently associated with symptoms of abdominal pain and gastrointestinal 
bleeding. Aida et al. [6] classified the mechanism of gastrointestinal bleeding into the fol-
lowing five types: (1) bleeding from esophagogastric varices secondary to portal hyperten-
sion; (2) bleeding from the AVM to the pancreatic duct; (3) bleeding from the AVM to the bile 
duct; (4) bleeding from intestinal mucosa in contact with the AVM; (5) bleeding from a 
duodenal ulcer associated with the AVM. So-called steal syndrome may cause abdominal 
pain, with shunting of blood away from the mesenteric circulation through the AVM [7]. 

Song et al. [1] showed the efficacy of contrast-enhanced dynamic CT as the first-line 
method for the diagnosis of P-AVM. The CT findings suggested that the characteristic fea-
tures of P-AVM included strong enhancement or conglomeration of small hypervascular 
spots in the lesion and early contrast filling of the portal vein. Angiographic study is useful 
for the diagnosis of P-AVM and subsequent interventional therapy. The findings of P-AVM 
are characterized by dilated and tortuous feeding arteries, with a racemose vascular net-
work, followed by a transient dense pancreatic stain and early venous filling. Kanno et al. [8] 
suggested that the diagnosis of this disease be confirmed by angiography. However, these 
findings can be seen in pancreatitis or hypervascular neoplasms such as cystadenoma, 
cystadenocarcinoma, angiosarcoma and islet cell tumor [5]. In addition, the procedure is 
relatively invasive. Koito et al. [9] discussed the usefulness of color Doppler ultrasonography 
for the detection of P-AVM, which was reported to be almost equal to that of angiography; 
however, it is difficult to identify the feeding arteries with ultrasonography [10]. In the 
present case, contrast-enhanced CT showed numerous strongly enhanced abnormal vessels, 
but a hypovascular region was present in the area of the pancreatic tail. ERP revealed nar-
rowing and displacement of the main pancreatic duct in the tail of the pancreas. The serum 
level of the tumor marker CA19-9 was elevated to 159.3 U/ml. Based on these findings, 
pancreatic cancer was considered in the differential diagnosis. 

According to a recent review of 69 P-AVMs, 46.4% underwent pancreatic resection, 
10.1% were treated by extended devascularization, and 15.9% were treated by transcathe-
ter arterial embolization (TAE). Despite a small number of cases, irradiation therapy after 
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TAE due to recurrent bleeding and a transjugular intrahepatic portosystemic shunt (TIPS) 
has been reported [1]. P-AVM has multiple feeding arteries; therefore, it is very difficult to 
ligate or embolize them all. If no treatment is given, a P-AVM will grow and cause portal 
hypertension, gastrointestinal bleeding or rupture of esophageal varices [1, 5]. Furthermore, 
it has been reported to be impossible to reduce portal hypertension, once established, even if 
the AVM is surgically removed [4]. Therefore, surgical resection of the affected pancreatic 
lesion at an early stage is needed for complete cure of P-AVM. TAE, irradiation therapy and 
TIPS are options for high-risk surgical patients. 

In summary, to the best of our knowledge, we have described for the first time a case of 
P-AVM combined with esophageal cancer. P-AVM is a very rare disease, but should be con-
sidered in the differential diagnosis of a hypervascular pancreatic lesion. 
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Fig. 1. a Contrast-enhanced CT showed numerous strongly enhanced abnormal vessels (arrowheads) and 

a hypovascular lesion in the area of the pancreatic tail (arrow). b Angiographic study of the celiac artery 

confirmed racemose vascular networks in the tail of the pancreas (arrowhead) and early venous return to 

the portal system (arrow). c ERP showed narrowing and displacement of the main pancreatic duct in the 

tail of the pancreas (arrow). 
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Fig. 2. A honeycomb-like structure with collected vessels was observed in the pancreas. The splenic vein 

was occupied by thrombi (asterisks). 

 

 

 

Fig. 3. a Histological examination of the resected pancreas showed rupture of the dilated pancreatic duct 

with bleeding (HE, ×10). b Pancreatic stones (HE, ×10). c Severe atrophy with fibrosis of the pancreatic 

parenchyma (HE, ×10). d Abundant abnormal vessels were observed in the pancreas, some containing 

thrombi (Elastica van Gieson, ×10). 
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