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Non-invasive MR Demonstration of the Fistula
between Pancreatic Pseudocyst and Portal Vein:

A Case Report

Sung Min Kim, Young Hwan Lee, Ung Rae Kang

Department of Radiology, School of Medicine, Catholic University of Daegu, Daegu, Korea

Pancreatic pseudocyst rupture into the portal vein is a very rare complication and only three reported cases were con-
firmed using MRI. We report the case of a 50-year-old man with fistula formation between the pseudocyst and the portal
vein, confirmed noninvasively by MRI. T2-weighted MR images and magnetic resonance cholangiopancreatography
showed fluid signal intensity within the portal, superior mesenteric, and splenic veins, and a direct communication

between the pseudocyst and the portal vein.

Index words : Pancreatic pseudocyst - Portal vein thrombosis - Pancreatitis - Magnetic resonance imaging - MRCP

INTRODUCTION

Acute pancreatitis is a common disease with a wide
variety of complications. Most cases of acute pancre-
atitis are mild with rapid recovery and good prognosis.
However, in 20-30% of cases, the clinical course can
be severe with life-threatening complications such as
extensive pancreatic necrosis, pancreatic abscess
formation, and vascular complications (1).

Pancreatic pseudocyst is a well-known complication
of acute or chronic pancreatitis. And vascular compli-
cations related to pancreatic pseudocyst include
pseudoaneurysm formation, arterial hemorrhage, and
venous thrombosis. Pseudocyst rupture into the portal
vein is a very rare complication and only a few cases
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are reported in literature (2-6). We report a case of
fistula formation between the pseudocyst and the
portal vein, diagnosed noninvasively by ultrasonogra-
phy (US), computed tomography (CT), and magnetic
resonance imaging (MRI).

CASE REPORT

A 50-year-old man presented with a one-week
history of abdominal pain. The patient was a heavy
alcoholic and had been previously diagnosed with
alcoholic liver cirrhosis and chronic pancreatitis. At
admission, hemodynamic status was stable and
physical examination showed no substantial abnormal-
ities. His admission laboratory findings were signifi-
cant for elevated serum amylase 2,685 U/L (normal;
25-125 U/L) and lipase 1,269 U/L (normal; 7-25
U/L). Liver function tests were unremarkable.

Abdominal CT showed mild peripancreatic inflam-
matory change with mild dilatation of pancreatic duct
and a 4 cm pseudocyst in the region of neck of the
pancreas (Fig. 1a). Fluid density was seen within the
main and left portal, superior mesenteric, and splenic
veins without contrast enhancement, and the pseudo-
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cyst appeared to be connected to the splenoportal
confluence (Fig. 1b, c¢). The right portal vein was
completely thrombosed and there was cavernous
transformation around the portal vein (Fig. 1b). On
ultrasonography, the main and left portal, superior
mesenteric, and splenic veins were filled with the
mixture of residual thrombus and fluid, without color
blood flow. And communication between the pseudo-
cyst and the splenoportal confluence appeared to be
present.

MRI was performed to confirm a communication of
the pseudocyst with the portal vein, and consisted of
breath-hold axial T1-weighted spoiled gradient
recalled echo (SPGR) images (TR/TE, 175/4; flip
angle, 60°), axial T2-weighted single-shot fast spin-
echo (FSE) images (TR/TE, 1,058/151), respiratory-
triggered heavily T2-weighted FSE 3-dimensional

magnetic resonance cholangiopancreatography
(MRCP) (TR/TE, 3,750/676; slice thickness, 1.4 mm),
and breath-hold fat-saturated contrast-enhanced axial
T1-weighted 3-dimensional SPGR images (TR/TE,
4.5/2.2; flip angle, 12°; slice thickness, 4 mm).
T2-weighted MR images showed fluid signal
intensity within the main and left portal, superior
mesenteric, and splenic veins, similar signal intensity
to that of the pseudocyst (Fig. 2a-c). Coronal
maximum-intensity projection (MIP) of MRCP
confirmed a direct communication between the
pseudocyst and the portal vein (Fig. 2d). On the other
hand, the right portal vein thrombosis showed
intermediate signal on T1-weighted imaging (Fig. 2e),
intermediate to low signal intensity on T2-weighted
imaging (Fig. 2b), and no contrast enhancement (Fig.
2f), consistent with the finding of complete thrombo-
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Fig. 1. Contrast enhanced CT.

a. A 4 cm pseudocyst (asterisk) in the region of neck of the
pancreas. b. Fluid density is seen within the thrombosed superior
mesenteric (arrow) and splenic veins (arrowheads) without
contrast enhancement. c. Fluid density is also seen within the
main portal vein (arrow) and the right portal vein (arrowheads) is
completely thrombosed. Cavernous transformation around the

| thrombosed portal vein.

http://dx.doi.org/10.13104/jksmrm.2014.18.2.171



Non-invasive MR Demonstration of the Fistula between Pancreatic Pseudocyst and Portal Vein

sis. The diagnosis of rupture of pseudocyst into the
portal vein was made with the findings of MRI, and no
further invasive diagnostic modality was required.

Since the patient’s symptom was mild, he received
conservative treatment. After 6 months, a follow-up
abdominal CT showed decrease in size of the pseudo-
cyst and obliteration of the portal vein.

Pancreatic pseudocyst is a common complication of
acute or chronic pancreatitis occurring in 20% to 40%

C
Fig. 2. a-c. Single-shot FSE T2-weighted images show a communication of the pseudocyst (asterisk) with the splenoportal confluence
(arrow). Fluid signal intensity is seen within the main portal (curved arrow) and left portal (open arrow) veins. Right portal vein
thrombosis (arrowheads) shows intermediate to low signal intensity. d. Coronal MIP MRCP image clearly demonstrates a direct
communication of the pseudocyst (asterisk) with the splenoportal confluence. Fluid signal intensity is seen within the main portal
(arrow), left portal (open arrow), and splenic (arrowheads) veins. Bile duct (curved arrow).
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of cases, and may be associated with a spectrum of
venous and arterial vascular complications including
thrombosis of the portosplenic venous system.
Rupture of pancreatic pseudocyst into the portal vein
is a very rare complication with only a few cases
described in the literature (2-6). Most reported cased
were diagnosed by invasive methods, such as
endoscopic retrograde cholangiopancreatography
(ERCP) or surgery. Only three reported cases were
confirmed using MRI (3, 4, 6).

MRCP is a very useful imaging modality for evalua-
tion of fluid-filled structures through the use of heavily
T2-weighted sequences and has an essential role in the
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Fig. 2. e. T1-weighted SPGR image. Right portal vein thrombosis (arrowheads) shows intermediate signal intensity. Low signal
intensity is seen within the main portal vein (curved arrow). f. Fat-saturated contrast-enhanced axial T1-weighted SPGR image. No
contrast enhancement is seen in the right (arrowheads) and main portal vein (curved arrow).

noninvasive evaluation of pancreaticobiliary pathol-
ogy. In our case, the presence of static fluid within the
portal vein was clearly defined on T2-weighted
imaging and MRCP, which showed quite different
signal intensity from that of thrombosis. MRI also
demonstrated a communication of the pseudocyst with
the portal vein. CT and US are useful in diagnosis of
portal vein thrombosis, and may provide a presump-
tive diagnosis of communication between the pseudo-
cyst and portal vein but are not confirmatory.

The precise pathophysiologic mechanism of fistula
formation between the pseudocyst and the portal vein
remains unclear. It has been postulated that portal
vein thrombosis is the initial stage of disease (3, 5).
Thrombotic complications are thought to be related to
stasis, spasm, and mass effect from surrounding
inflamed pancreas, and direct intimal damage of the
venous wall by the liberated enzymes (1, 7). The next
stage is erosion of the wall of the vein and lysis of the
fresh thrombus by pancreatic enzyme within the
pseudocyst. Finally the thrombus is substituted by
fluid-like material from the pseudocyst. In our case,
the main and left portal veins were filled with the
mixture of residual thrombus and fluid and right
portal vein was remained completely thrombosed.
These findings may support the previous hypothesis of
mechanism of fistula formation.

The management guideline has not been clearly
established because of a few reported cases. The
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treatment depends on the severity of patient’s
symptom. In terms of mild symptoms, such as in our
case, conservative treatment can be helpful. Patients
with severe symptom have been treated surgically, but
their postoperative mortality rate was high. Recently,
improvement of the pancreatic ductal flow through
endoscopic pancreatic duct stent insertion has been
suggested as a possible treatment alternative (8).

We have made a diagnosis of a fistula formation
between the pseudocyst and the portal vein using MRI
noninvasively. MRI is thought be a powerful diagnostic
modality for confirmation of fluid within the portal
vein and detection of a fistula in this rare complica-
tion. Additionally, there was concomitant existence of
complete thrombosis in the right portal vein and the
mixture of residual thrombus and fluid in the left and
main portal veins in our case. It is worthwhile to
explain the pathomechanism of fistula formation
between the pseudocyst and the portal vein.
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