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a b s t r a c t 

Arterioportal fistula (APF) combined with a visceral artery pseudoaneurysm is an excep- 

tionally rare and critical vascular disorder of the abdominal viscera, with pseudoaneurysm 

rupture being potentially fatal and severe APF leading to portal hypertension, both of which 

necessitate immediate intervention. An 87-year-old woman with a history of pancreatitis 

presented with upper abdomen and back pain. Laboratory tests revealed elevated amy- 

lase levels and severe anemia. A computed tomography (CT) scan showed a large dorsal 

pancreatic artery (DPA) pseudoaneurysm with a fistula to the main portal vein. Given her 

advanced age, surgery was deemed high-risk, and endovascular treatment was selected. 

Transcatheter arterial embolization was successfully performed using coils to embolize the 

Abbreviations: APF, arterioportal fistula; DPA, dorsal pancreatic artery; CT, computed tomography; TAE, transcatheter arterial emboliza- 
tion; SMA, superior mesenteric artery; IPDA, inferior pancreaticoduodenal artery; SMV, superior mesenteric vein; ASPDA, anterior superior 
pancreaticoduodenal artery; GDA, gastroduodenal artery. 
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DPA pseudoaneurysm. A follow-up CT 1 week postprocedure confirmed the absence of a 

pseudoaneurysm and no further progression of anemia. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 
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Introduction 

Chronic pancreatitis is an ongoing fibroinflammatory disease
of the pancreas characterized by irreversible damage to the
pancreatic parenchyma and ductal system [1] . During its pro-
gression, leaking digestive enzymes may erode nearby ves-
sels and form pseudoaneurysms, which can become a fatal
complication if they rupture [1 ,2] . Arterioportal fistula (APF)
is a direct communication between the arterial circulation
and the portal system [3] . APF can be classified as congen-
ital or acquired, intrahepatic or extrahepatic [4] . The inflow
can originate from any of the splanchnic arteries, with the
most common being the hepatic artery (hepatoportal fistula,
65%), and reports of extrahepatic APF are few [3 ,4] . APFs are
a rare cause of presinusoidal portal hypertension [4] . Pseu-
doaneurysms can occur as a complication of chronic pancre-
atitis, but we cannot find any reports of this forming an APF.
We report a case of a postpancreatitis a pseudoaneurysm and
large fistula between the dorsal pancreatic artery (DPA) and
main portal vein, which was successfully treated with a tran-
scatheter arterial embolization (TAE). 

Case description 

The patient was an 87-year-old woman with a history of
surgery for ovarian cancer. She had been noted to have a 6
mm cystic lesion in the pancreatic head on contrast-enhanced
computed tomography (CT) 3 years prior. The lesion was mon-
itored over time with CT and magnetic resonance imaging
(MRI), showing progressive enlargement. She had no history
of hospitalization for pancreatitis. She presented to her physi-
cian with upper abdomen and back pain. Physical examina-
tion revealed minimal abdominal abnormalities. Laboratory
tests showed anemia (hemoglobin, 8.2 g/dL) and elevated pan-
creatic enzyme levels (amylase, 530 U/L). Contrast-enhanced
CT revealed a hemorrhage within a pancreatic head cyst.
There was no active bleeding at that time, the initial man-
agement included treatment for pancreatitis and blood trans-
fusion, after which she was discharged. Three months later,
her symptoms recurred, and she was brought to the emer-
gency department because of immobility. Laboratory tests re-
vealed severe anemia (hemoglobin, 3.2 g/dL) and increased
pancreatic enzyme levels (amylase, 553 U/L). Imaging find-
ings revealed a 3.7 cm saccular aneurysm of the DPA with an
APF on contrast-enhanced CT ( Fig. 1 ). Owing to her advanced
age, surgery such as pancreaticoduodenectomy was consid-
ered burdensome and high-risk, making it difficult to perform.
Therefore, less invasive endovascular treatment was chosen.
The patient was transferred to our hospital, and the procedure
was performed the following day. 

We punctured the right common femoral artery and in-
serted a 4F sheath (Medikit, Tokyo, Japan). Diagnostic supe-
rior mesenteric artery (SMA) and celiac artery arteriographies
were performed using a 4F JA3 catheter (Medikit, Tokyo, Japan),
which revealed a large DPA pseudoaneurysm with APF ( Fig. 2 ).
SMA angiography showed early delineation of the known
aneurysm through a collateral pathway via the inferior pan-
creaticoduodenal artery. The intrahepatic portal vein was de-
lineated through a fistula between the aneurysm and main
trunk of the portal vein. The superior mesenteric vein (SMV)
was delineated caudal to the aneurysm but did not extend
into the liver. Instead, the intrahepatic portal vein was drawn
from the main portal vein via a collateral path around the pan-
creatic head and through the fistula. Celiac arteriography de-
picted the pseudoaneurysm via the DPA from an early stage
and the intrahepatic portal vein from the main portal vein via
a fistula. We planned to embolize the DPA pseudoaneurysm
using a transarterial approach. 

We selected the anterior superior pancreaticoduodenal
artery via the gastroduodenal artery, using a double coaxial
microcatheter system consisting of an outer 2.6F high-flow
microcatheter and an inner 1.9 Fr thin microcatheter ( Fig. 3 ).
The distal DPA was selected, and digital subtraction angiog-
raphy was performed. The branches of the DPA visible on
the preoperative CT were not visualized. Using the preoper-
ative CT as a reference, the branch was successfully selected
with a heat-molded microcatheter, and coil embolization was
performed (AZUL soft3D, Terumo, Tokyo, Japan). Additional
branches were identified from the proximal side as well, and
after performing coil embolization up to the proximal side
(AZUL soft3D, Terumo, Tokyo, Japan), the branches were no
longer visible. 

Next, the proximal DPA originating from the splenic artery
was selected using a double coaxial system. To prevent rup-
ture of the pseudoaneurysm, we paid careful attention to
avoid coil protrusion into the pseudoaneurysm. Additionally,
the short distance to the vessel made coil placement chal-
lenging. During the procedure, 1 coil could not be properly
deployed and was retrieved, while another coil was damaged
and could not be deployed. To facilitate coil placement, the
catheter was exchanged from JA3 to JL4, and after advancing
the microcatheter with its tip inserted into the DPA, success-
ful coil placement was achieved (AZUL soft3D, Terumo, Tokyo,
Japan; Interlock, Boston Scientific, Massachusetts, USA). The
final angiogram indicated a complete obliteration of the pseu-
doaneurysm ( Fig. 4 ). The portal vein was delineated normally
from the SMV, and blood flow within the mass through the
portal vein was not delineated. 

A contrast-enhanced CT performed 1 week after TAE con-
firmed the absence of the pseudoaneurysm, and there was no

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1 – (A) NONcontrast-enhanced computed tomography, (B) arterial phase contrast-enhanced computed tomography, 
(c) portal vein phase contrast-enhanced computed tomography. Contrast-enhanced computed tomography revealed 

hemorrhage within a pancreatic head cyst. The main portal vein (arrowheads) runs adjacent to the pseudoaneurysm of the 
dorsal pancreatic artery (arrows), with both structures communicating, diagnosable as arterioportal fistula. 

Fig. 2 – (A) the superior mesenteric artery angiography, (B) celiac arteriography. Angiography from the superior mesenteric 
artery and celiac trunk demonstrate a pseudoaneurysm (A, B; arrows) and early filling of the portal vein (A, B; arrowheads) 
with an arterioportal fistula. 

 

 

 

 

 

 

progression of anemia. The patient’s progress was good, and
she was transferred to her previous physician for rehabilita-
tion. After discharge, the patient has been regularly attending
outpatient follow-ups and remains in good condition without
any signs of rebleeding. 
Discussion 

Chronic pancreatitis is an ongoing fibroinflammatory disease
of the pancreas characterized by irreversible damage to the
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Fig. 3 – The distal and proximal dorsal pancreatic artery embolization using coils. (A) Celiac angiography was performed 

with a cranial angulation of 14 degrees. The angiography revealed the presence of a pseudoaneurysm (arrow) in the dorsal 
pancreatic artery (DPA) (arrowheads). (B, C) Distal DPA (arrowheads) is selected via the anterior superior pancreaticoduodenal 
artery using a double coaxial microcatheter system and embolized using coils (AZUL soft3D, Terumo, Tokyo, Japan). (D) 
Arrowhead: Coiling proximal DPA (AZUL soft3D, Terumo, Tokyo, Japan; Interlock, Boston Scientific, Massachusetts, USA). 

Fig. 4 – (A) celiac angiography, (B) the superior mesenteric artery angiography. Angiography from the superior mesenteric 
artery and celiac trunk after transcatheter arterial embolization. The pseudoaneurysm disappears with no early filling of 
the portal vein. 
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pancreatic parenchyma and ductal system. During its progres-
sion, pseudoaneurysms may form because of the erosion of
nearby vessels caused by leaking digestive enzymes [1 ,5] . The
reported incidence of pseudoaneurysm formation from pan-
creatitis varies from 1.3% to 10% [6] . A visceral artery pseu-
doaneurysm can be a lethal complication of chronic pancre-
atitis if bleeding occurs [2] . APF is a rare vascular disorder of
the abdominal viscera, characterized by arteriovenous com-
munication between the splanchnic arteries and the portal
vein or its tributaries [3 ,7] . APFs are more commonly intra-
hepatic than extrahepatic, with approximately 15% caused by
ruptured splanchnic artery aneurysms [4 ,8] . They can be ac-
quired or congenital. The most common cause of acquired APF
is trauma; other causes include iatrogenic procedures, compli-
cations of tumors, and rupture of pseudoaneurysms [3 ,7 ,9] . 

Visceral artery pseudoaneurysms and APF are rare. The
patient had elevated amylase levels, a history of previous
episodes of pancreatitis, and a pseudocyst on the pancreatic
head. The pseudoaneurysm of the DPA that developed in the
pseudocyst is believed to have formed due to the erosion of
the DPA by leaked digestive enzymes resulting from chronic
pancreatitis. Additionally, the micro-rupture of the pseudoa-
neurysm and repeated erosion by digestive enzymes may have
interacted to contribute to the formation of an APF. In this
case, contrast-enhanced CT revealed early enhancement of
the portal vein in the arterial phase, leading to the diagno-
sis of APF. Similar findings were observed on digital subtrac-
tion angiography of the SMA and celiac artery. To the best
of our knowledge, there have been 2 reported cases of fis-
tula of the peripancreatic arteries and the portal vein caused
by simultaneous enzyme destruction of a pancreatic pseu-
docyst [7 ,10] . Both cases involved pseudoaneurysms of the
gastroduodenal artery (GDA). In 1 case, the fistula was oc-
cluded using a detachable balloon [10] . In the other case, a bal-
loon catheter was placed in the portal vein and the pseudoa-
neurysm was embolized using coils and N-butyl cyanoacry-
late (NBCA) [7] . Recently, endovascular treatment has become
the mainstream approach for managing pseudoaneurysms.
Endovascular treatment is also being used for the manage-
ment of extrahepatic APF, with various methods being em-
ployed depending on the case. Reports using stent grafts have
also been observed [11 ,12] . In this case, we were able to treat
the patient by completely embolizing the responsible vessel
with coils, without the need for a balloon catheter or cov-
ered stent. However, depending on the vascular anatomy, dif-
ferent treatment options, such as NBCA or covered stents,
should always be considered. Six months after treatment,
the patient was hospitalized once for pancreatitis but did
not experience anemia, and symptoms improved, allowing
for discharge within a week. The patient continues to at-
tend follow-up appointments, and ongoing management of
pancreatitis will be necessary based on symptoms and blood
tests. 

Although chronic pancreatitis causes many vascular com-
plications, simultaneous occurrence of these lesions is ex-
tremely rare. Herein, we share our experience with a case of
an extrahepatic APF induced by the rupture of DPA pseudoa-
neurysm and chronic pancreatitis. In this case, we were able
to treat the patient by completely embolizing the responsible
vessel with coils. 

Patient consent 

A written consent was obtained from the patient for publica-
tion of this case and any accompanying images. 
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