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Abstract

Pancreatic arteriovenous malformation (PAVM) is extremely rare; even rarer is its association with pancreatitis. The authors report 
a case of PAVM causing recurrent episodes of acute pancreatitis in a 46‑year‑old male. Patient refused surgery and was treated 
with transcatheter arterial embolization using liquid embolic agent (mixture of n‑butyl‑2‑cyanoacrylate glue and lipiodol), which 
resulted in a significant decrease in the size of the PAVM. 
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Introduction

Pancreatic arteriovenous malformation (PAVM) is a 
very rare vascular anomaly in which blood flows from 
the arterial system directly into the portal venous 
system without passing through the capillaries in the 
pancreas.[1,2] With the advances in imaging technology, it is 
being increasingly detected; however, it still accounts for 
only about 5% of all arteriovenous malformations (AVMs) 
found in the gastrointestinal tract.[3] Though it may 
be asymptomatic, majority of the cases present with a 
variety of symptoms including epigastric pain, abdominal 
distension, and gastrointestinal bleeding.[2‑6] Surgery is 
considered to be the definitive treatment by many,[2,3,7‑9] 
but there are no universally accepted guidelines and other 
therapies like transcatheter arterial embolization[10‑15] and 

irradiation[16,17] have been explored. In asymptomatic 
patients, a conservative approach has also been tried 
for a good  result.[18,19] The purpose of the present report 
is to describe our clinical experience with transcatheter 
embolization of PAVM causing recurrent episodes of acute 
pancreatitis in a middle‑aged male.

Case Report

A 46‑year‑old non‑alcoholic male presented to our 
out‑patient department with complaints of intermittent 
epigastric pain. He had an episode of severe upper 
abdominal pain 4 months back when he was evaluated 
outside and found to have acute pancreatitis based on 
laboratory investigations and imaging. His prior imaging 
records were not available for review. He denied any 
history of jaundice, fever, or gastrointestinal blood loss. At 
presentation to us, his physical examination and laboratory 
investigations including serum amylase and lipase were 
within normal limits. Contrast‑enhanced computed 
tomographic (CECT) scan of the abdomen performed on 
a Discovery 750HD 64‑row spectral CT scanner (General 
Electric, Wisconsin, USA) revealed mild peripancreatic 
fat stranding with a small pseudocyst involving the head 
and body of pancreas [Figure 1A and B], suggesting acute 
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pancreatitis. In addition, there was evidence of a network 
of multiple tortuous arterial channels involving the body of 
pancreas with early opacification of the splenic and portal 
vein [Figure 1], consistent with a PAVM. The patient was 
initially managed conservatively for pancreatitis and had an 
uneventful course in the hospital, and was thus discharged 
in a couple of days. Etiological work‑up for pancreatitis was 
non‑contributory. However, he presented to the emergency 
room 3 months later with the same complaint. During this 
presentation, his blood work up revealed significantly 
raised serum amylase (432 U/l; normal value 25‑125 U/l) 
and lipase (1615 U/l; normal value 73‑393 U/l). Rest of the 
laboratory investigations showed normal values. CECT 
was repeated which showed changes of pancreatitis with 
persistence of the PAVM. In view of recurrent attacks 
of pancreatitis and associated PAVM, therapy for the 
malformation was considered. After a multidisciplinary 
team discussion, the options of surgery and transcatheter 
arterial embolization were offered to the patient. The patient 
refused surgery and was taken for transarterial embolization 
with the objective to occlude as many of the shunts in the 
PAVM as possible, so as to reduce the risk of recurrent 
pancreatitis and development of portal hypertension.

Through the right femoral approach, a 6F vascular access 
sheath (Cook, Bloomington, IN, USA) was placed using 
standard angiographic technique. A 5F guiding catheter (C2; 
Cook) was used to cannulate the celiac artery and angiogram 
was done which revealed an interlacing network of 
arterial channels in the region of pancreas with early 
opacification of the portal vein [Figure 2A and B]. Using a 2.7F 
microcatheter (Progreat, Terumo, Japan), the branches of celiac 
artery [common hepatic including the gastroduodenal artery, 
dorsal pancreatic artery (DPA), splenic artery, and left gastric 
artery (LGA)] were sequentially cannulated and angiograms 
were done which revealed that the PAVM was supplied 
by branches from the LGA and DPA [Figure 2C and E]. 
The major feeding artery arising from the LGA was first 
embolized using a 2 ml mixture of n‑butyl‑2‑cyanoacrylate 
glue (Gesika; Medicon, Chennai, India) and lipiodol (Guerbet, 
Aulnay‑sous‑Bois, France) combined in a 1:1 ratio. Subsequent 
check angiogram revealed complete embolization of the 
concerned branch, without any significant opacification of the 
portal vein [Figure 2D]. The DPA was then partially embolized 
using 1 ml of the same mixture [Figure 2E and F]. Complete 
embolization was not attempted for fear of major ischemic 
injury to the pancreatic head and duodenum. The superior 
mesenteric artery (SMA) angiogram was normal, except 
for the incidental finding of a replaced right hepatic artery 
arising from the SMA. The procedure was uneventful with 
no immediate procedure‑related complications. A follow‑up 
CECT scan done 3 days later revealed significant decrease in 
the size of the PAVM compared to the pre‑procedural scan, 
with patchy deposition of the liquid embolic material within 
it [Figure 3A and B]. Hospital stay was uneventful and the 
patient was discharged 4 days after the procedure. Follow‑up 

CECT scans at 1 and 8 months interval demonstrated 
progressive decrease in the size of the PAVM and portal 
venous filling [Figure 3C and D]. At the time of writing 
this manuscript, the patient had completed 18 months 
of follow‑up and had not suffered any more episodes of 
pancreatitis or significant abdominal pain.

Discussion

Since its first description by Halpern et al. in a patient with 
Osler‑Weber‑Rendu disease in 1968,[20] less than 100 cases of 
PAVM have been reported in the English language medical 
literature.[1,18] Majority of the cases (approximately 90%) 
are congenital and arise from an anomalous differentiation 
in the rudimentary plexus of primordial blood vessels;[7,11] 
the acquired form is seen secondary to local inflammation, 
tumor, or trauma.[7] PAVM tends to occur more commonly 
in males (85%) at the median age of 50 years.[1] The most 
frequently involved portion of the pancreas appears to be 
the head, followed by the body and tail.[1] While it may be 
asymptomatic, majority (>95%) of the patients present with 
a wide range of symptoms including upper abdominal 
pain, epigastric fullness, signs of recurrent pancreatitis, and 
complications of portal hypertension including catastrophic 
gastrointestinal bleeding.[6,7] In a recent study analyzing the 
89 cases reported in literature,[1] it was noted that the most 
common symptom of PAVM was gastrointestinal bleed (47%), 
followed by epigastric pain (46%). It was also seen that in the 
pancreatic head AVM group, bleeding was the most common 
complication, while in the pancreatic body‑tail AVM group, 
pancreatitis was more common, as in the present case.

Association of pancreatitis with PAVM is extremely 
rare with only a handful of reported cases.[5,9,13,21‑23] The 
mechanisms by which PAVM can cause pancreatitis may 
be classified into three types: (i) By bleeding from PAVM 
extending into the pancreatic duct,[21] (ii) ischemic injury 
due to the PAVM stealing flow from normal surrounding 
pancreatic parenchyma,[5] and (iii) pancreatic ductal 
compression caused by PAVM.[9] Cases of pancreatitis 
causing PAVM have also been reported and have been 
proposed to be due to the vascular damage caused by the 

Figure 1 (A and B): Axial CECT scan images demonstrating multiple 
tortuous arterial channels forming a racemose network in the pancreatic 
body (black arrows) with opacification of the portal vein (white arrow in 
B) in the early arterial phase. Note is also made of small pseudocyst 
in the vicinity of the PAVM (arrowhead in A)
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direct effect of pancreatic enzymes.[9,23] In the present case, 
like in most of the other cases previously reported, PAVM 
and pancreatitis were detected simultaneously with no past 

history of trauma or tumor in the patient, suggesting that 
the PAVM was probably congenital.[5,9,22,23]

Diagnosis is usually made by imaging including ultrasound 
and color Doppler, CECT, magnetic resonance imaging, 
and catheter angiography. On ultrasonography, PAVM is 
delineated as a hypoechoic area with vessels appearing as 
feeding arteries or drainage veins around the lesion.[24] A 
color display of reticulated or mosaic‑like structure can be 
demonstrated at the site of the malformation by Doppler.[24] 
Color Doppler imaging also helps in follow‑up after vascular 
embolization.[7] The angiographic features of a PAVM 
consist of dilated and tortuous feeding arteries, complex 
racemose intra‑pancreatic vascular network, transient dense 
pancreatic stain with early filling of draining veins (portal 
and splenic veins), and early disappearance of the pancreatic 
stain.[3,25] The vessels most commonly affected by a PAVM 
are the splenic artery (42%), gastroduodenal artery (22%), 
and small pancreatic arteries (25%).[3] In the present case, 
the PAVM was supplied by the LGA and DPA.

PAVM has to be differentiated from other hypervascular 
neoplasms such as cystadenoma, cystadenocarcinoma, 
angiosarcoma, and islet cell tumor. However, in typical 
cases, differentiation by angiography is not difficult, because 
most of the other aforementioned hypervascular neoplasms 
frequently enhance in the venous phase.

Figure 2 (A-F): (A and B) Celiac artery angiogram demonstrating the common hepatic (thick white arrow), dorsal pancreatic (short thin white 
arrow), splenic (long white arrow) and the LGA (long black arrows). PAVM is also seen (short black arrow) with early opacification of the portal 
vein (PV) (white arrowheads) and splenic parenchymal enhancement (black arrowheads). (C) LGA angiogram (black arrow) showing the PAVM. 
(D) Post embolization angiogram shows occlusion of the concerned artery and the embolic material (black arrowheads). (E) DPA (short white 
arrow) angiogram (F) Post embolization image shows minimal residual staining of the pancreas (short black arrow)
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Figure 3 (A-D): Images from the pre intervention (A) and post 
intervention (B, C and D) CECT scans of the patient demonstrating 
deposition of embolic material on the 3-day follow-up image (black 
arrow in B) with a progressive regression in the size of the PAVM 
(black arrows in C and D) as well as a decrease in the opacification 
of portal vein (white arrows) and splenic vein (arrowheads) on the 
3-month (C) and 8- month’s follow-up image (D)
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Owing to the rarity of this disease, there are no standard 
management protocols and a wide range of strategies 
including both surgical and non‑invasive therapies (including 
arterial embolization, irradiation, and porto‑venous shunt) 
have been employed in the treatment of symptomatic patients. 
Nishiyama et al. suggested that complete cure is accomplished 
only by total extirpation of the affected organ or at least its 
involved part.[7] Koito et al. recommended that PAVMs should 
be treated with surgical resection whenever possible due to 
the potential risk of portal hypertension.[6] In cases where 
surgery has a limited role due mainly to the lack of expertise, 
poor accessibility, extensive surgery involved, and patient 
refusal, transcatheter arterial embolization has been effectively 
used.[10‑15] There have been concerns about recurrence of the 
lesion after arterial embolization due to the rich vascular 
supply of pancreatic bed and the propensity for growth of 
new collateral vessels, leading to repeated hemorrhage and the 
progressive development of portal hypertension.[15] Therefore, 
it has been suggested that permanent embolic agents should 
be used and every effort should be made to extinguish the 
hemangiomatous portion of the PAVM while preserving the 
normal surrounding parenchyma. However, the embolization 
of multiple vessels is quite difficult, and the risk of enteric 
necrosis is significant. Recent reports, including the present 
one, demonstrate that even a partial embolization can produce 
acceptable results in the long term.[10‑12] Recently, radiation 
therapy has shown satisfactory results in the management of 
these patients.[16,17] However, as far as asymptomatic patients 
are concerned, conservative “wait and watch” approach 
has also been tried.[18,19] In summary, the available literature 
suggests that management should be individualized according 
to the size, location, and extent of the lesion and the possible 
risks involved in the available management strategies.
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