
Gastrointestinal

Pancreatic arteriovenous malformation mimicking pancreatic
neoplasm: a systematic multimodality diagnostic approach
and treatment

Olga Nikolaidou MDa,*, Ekaterini Xinou MDa, Pavlos Papakotoulas MDb,
Andis Philippides MDc, Dimitra Panagiotopoulou-Boukla MDa

a Department of Diagnostic Radiology, Theagenion Anticancer Hospital of Thessaloniki, 2nd Alex Symeonidi str,
54007, Thessaloniki, Greece
b Department of Clinical Oncology, Theagenion Anticancer Hospital of Thessaloniki, 2nd Alex Symeonidi str,
54007, Thessaloniki, Greece
c Department of Interventional Radiology, Papageorgiou Hospital, 56403, Thessaloniki, Greece

A R T I C L E I N F O

Article history:

Received 10 April 2017

Received in revised form 11 June

2017

Accepted 26 June 2017

Available online 28 January 2018

Keywords:

Pancreas

Arteriovenous malformation

Multimodality imaging

A B S T R A C T

Pancreatic arteriovenous malformation (pAVM) is a very rare entity, as less than 100 cases

are reported in the international literature. Patients with pAVM may be asymptomatic or

may present a wide range of symptoms, such as vague pain, feeling of fullness, gastroin-

testinal bleeding, or even portal hypertension. We present the multimodality approach in

the diagnosis of a patient with pAVM and treatment via transcatheter arterial emboliza-

tion of the lesion using steel coils. The patient was free of symptoms 12 months later.

© 2018 the Authors. Published by Elsevier Inc. under copyright license from the University

of Washington. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Pancreatic arteriovenous malformation (pAVM) is defined as
an abnormal vascular net, developed from one or more feeding
arteries and enlarged early draining veins, creating an arte-
riovenous shunting.

The incidence of pAVM is extremely rare, with less than 100
reported cases in the international literature. Arteriovenous mal-
formation (AVM) of the pancreas causes a wide range of

symptoms such as vague pain, feeling of fullness, or even portal
hypertension, gastrointestinal (GI) tract bleeding, and pancre-
atitis. Nevertheless, the majority of the patients remain
asymptomatic.

This case describes the use of multimodality imaging in-
cluding ultrasound (US), computed tomography (CT) scan,
magnetic resonance imaging (MRI), and digital subtraction an-
giography (DSA) in the precise diagnosis of pAVM. Additionally,
therapy of this entity via transcatheter arterial embolization
(TAE) using steel coils is presented.
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Case report

A 54-year-old man was referred to our hospital for evalua-
tion of melena and vague pain at the right upper quadrant,
after laparoscopic cholecystecomy 2 months ago and hospi-
talization for 2 weeks. Laboratory data revealed a normal hepatic
and pancreatic function. The patient tested negative for hep-
atitis B and C viruses. Hemoglobin levels were 6.2 g/dL and the
patient received blood transfusion.

Upper GI endoscopy revealed small red spots in the mucosa
of the anterior wall of the second part of the duodenum but
no active bleeding. Colonoscopy did not reveal any patholo-
gy. Transabdominal color Doppler ultrasound demonstrated an
area of turbulent flow just lateral to the proximal superior mes-
enteric vein (Fig. 1), where an endoscopic ultrasound of the
pancreas showed no pancreatic lesion. An abdominal CT re-
vealed multiple vascular formations in the anatomic area
between the uncinate process of the pancreas, the second part
of the duodenum, and the superior mesenteric vein.The largest
vascular formation drained into the superior mesenteric vein
(Figs. 2 and 3). Additional abdomen MRI showed multiple small
flow voids in the area of the aforementioned lesion with mixed
signal after gadolinium contrast injection (Fig. 4).

Finally, TAE was indicated for diagnostic and therapeutic
reasons. DSA angiography revealed the vascular nidus
supplied by branches of the gastroduodenal artery and an
instant outline of the splenoportal axis (Fig. 5A-C). Emboliza-
tion of the main feeding arteriole was performed.
Postembolization infusion showed a smaller shunt between
the arteriole and the splenic vein, which was treated with a
coil placement, and no further venous enhancement was
seen (Fig. 5D).

After 6 and 12 months of follow-up, the patient was
asymptomatic.

Discussion

Although it can occur anywhere in the body, AVM of the GI tract
and particularly in the pancreas is extremely rare. Only 0.9%
of all GI vascular malformations are located in the pancreas
[1] and 90% of them are classified as congenital. GI vascular
malformations can be found sporadically, indicating a persis-
tent remnant of the fetal pancreatic vascular network, or being
part of the wide spectrum of hereditary hemorrhagic telan-
giectasia, also known as the Osler-Weber-Rendu syndrome [2].
Acquired pAVMs (10% of the cases), derive as a consequence
of trauma, tumor, or inflammation of the pancreas [1]. Our
patient did not reveal any other telangiectasia, and his per-
sonal and family histories were negative.

Although pAVM can occur everywhere in the pancreatic pa-
renchyma, the commonest affected part is the head [3]. They
tend to grow progressively in size. Large pAVMs usually lead
to portal hypertension [4].

The splenic artery is most commonly involved in a pAVM
(47%), followed by the gastroduodenal (22%) and small pan-
creatic arteries (25%) [5].

Small lesions do not cause symptoms. Larger lesions
usually cause abdominal pain most possibly caused by steal
syndrome as the pAVM shunts away the blood from the
mesenteric circulation and, mainly, GI bleeding. In our case,
the main cause of the patient’s GI bleeding was erosion
into the adjacent duodenum. Other causes of bleeding include
the rupture of gastroesophageal varices caused by portal
hypertension and the erosion of the AVM into the pancreatic
duct or the bile ducts [6]. Symptoms usually occur in the fifth
decade of life (mean age 49.8 years), and there is a clear male
predilection [7].

Fig. 1 – Color Doppler transabdominal ultrasound
transverse image demonstrates a vessel with turbulent
flow (open arrow) communicating with the proximal
superior mesenteric vein.

Fig. 2 – The pancreatic arteriovenous malformation is
located in the anatomic area between the uncinate process
of the pancreas and the second part of the duodenum. Note
that the enlarged draining vein has a similar enhancement
(1 = 129 HU) as the superior mesenteric artery (3 = 130 HU)
has, and the superior mesenteric vein shows early
opacification (2 = 79 HU), indicating the presence of an
arteriovenous shunt.
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US as part of the multimodality imaging is a first-line, cheap
modality that may reveal the presence of small hypoechoic
nodules in the pancreatic parenchyma, whereas the Doppler
color flow detects the mosaic pattern of the arteriovenous shunt
[8], the direction of the blood flow, and the relation of the pAVM
to the portal vein [9].

Multimodality computed tomography (MDCT) may accu-
rately, reveal the strong enhancement of multiple small
hypervascular spots,which represent the discrete intrapancreatic
vessels and, of course, the early contrast filling of the portal
vein during the early arterial phase. Additionally, MDCT can
reveal the relation of the lesion to the adjacent organs [7]. MRI
depicts the “honeycomb”-like flow voids, demonstrating the
abnormal vascular network, in all pulse sequences.

The differential diagnosis should include hypervascular pan-
creatic lesions, such as islet cell pancreatic tumors,
cystadenocarcinoma, sarcoma, metastasis, and, rarely, chronic
pancreatitis [10].

Angiography is the gold standard confirming the diagno-
sis of a pAVM and excluding any other possible differential
diagnoses [11]. DSA depicts the complex intrapancreatic vas-
cular network, the dilated tortues feeding arteries and the early
draining veins. Furthermore, DSA can help determine, whether
a pAVM will be treated via TAE and transjugular intrahepatic
portosystemic shunts, or whether a surgical resection treat-
ment will be preferred. TAE is recommended in small lesions
with a few feeding arteries and no portal hypertension. On the
other hand, surgical resection is advisable in larger pAVM lesions

Fig. 3 – Coronal and axial multiplanar reformation images show the early enhancement of the portal vein (measurement 1)
and the superior mesenteric vein (measurements 2, 3, and 4) in the early arterial phase, because of the drainage of the
afferent veins of the pancreatic arteriovenous malformation at the level of the arrows. Note the acute increase of Hounsfield
units in the superior mesenteric vein (measurement 4) compared to the unenhanced superior mesenteric vein distally
(measurement 5).

Fig. 4 – T2 TSE (a) and T2 fat-suppressed (b) axial images show multiple flow voids in the pancreatic head (arrows).

307Rad i o l o gy Ca s e R e p o r t s 1 3 ( 2 0 1 8 ) 3 0 5 – 3 0 9

https://doi.org/10.1016/j.radcr.2017.06.015


with multiple feeding arteries and drainage veins and when
portal hypertension has already been established [12].

Conclusion

Pancreatic AVMs constitute rare entities. DSA remains the gold
standard not only in the diagnosis but also in the treatment
of pAVMs that have not yet caused portal hypertension like
in our case. Nevertheless, radiologists must be familiar with
imaging features of this entity in different imaging modalities.
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