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Abstract

A pancreatic pseudoaneurysm is a rare but life-threatening clinical entity. Prompt diagnosis and
appropriate treatment are of great clinical importance. We herein present an unusual case of a
pseudoaneurysm of the posterior inferior pancreaticoduodenal artery that developed as a com-
plication of chronic pancreatitis. It was detected in a timely manner and successfully treated with
minimally invasive endovascular therapy.
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Introduction

Chronic pancreatitis is characterized by
repetitive episodes of pancreatic inflamma-
tion that lead to extensive fibrotic tissue
replacement, resulting in permanent struc-
tural and functional damage to the pancre-
as. A visceral artery pseudoaneurysm is a
known but relatively rare complication of
chronic pancreatitis.! Surrounding inflam-
mation and leakage of pancreatic proteolyt-
ic enzymes may cause erosion of the walls
of the peripancreatic vessels, leading to
pseudoaneurysm formation.! A pseudoa-
neurysm wall is formed from a hematoma
and fibrous tissue, making it vulnerable and
prone to rupture.” Bleeding from a ruptured
pseudoaneurysm can be potentially lethal
with a mortality rate of up to 40%.* Thus,
prompt diagnosis and appropriate treat-
ment are of great clinical importance. We
herein present an unusual case of a pseu-
doaneurysm of the posterior inferior pan-
creaticoduodenal artery that developed as
a complication of chronic pancreatitis. It
was detected in a timely manner and suc-
cessfully treated with minimally invasive
endovascular treatment (the sandwich tech-
nique). Written informed consent was
obtained from the patient. In accordance
with the practice of our ethics committee,
study approval was not required (approval
is only required when patient consent has
not been obtained).

Case report

This study conforms to the CARE guide-
lines.* A 55-year-old woman with a history
of chronic pancreatitis due to alcohol abuse
was referred to our surgical facility with
acute exacerbation of abdominal pain radi-
ating to the back as well as nausea and
fatigue that had lasted for 2 months prior
to admission. Five years previously, the
patient had undergone distal pancreatecto-
my with splenectomy for treatment of

chronic
formation.
At the time of admission, abdominal
examination revealed a soft abdomen with
epigastric tenderness. Abdominal contrast-
enhanced computed tomography (CT)
revealed acute inflammation in the pancre-
atic head, which had developed as a com-
plication of chronic pancreatitis and
presented as necrotic pancreatitis on the
CT scan. The pancreatic head was enlarged
and heterogeneously enhanced, with a small
area of necrosis extending into the peri-
pancreatic fatty tissue around the celiac
trunk (Figure 1). The patient was treated
conservatively with antibiotic prophylaxis,
high-volume crystalloid infusion therapy
containing Ringer’s lactate solution, anal-
gesics, and a proton pump inhibitor.
Abdominal ultrasound (US) examination
prior to discharge from the hospital
revealed no worsening of the inflammation
and no new liquid collections or free fluid.
Therefore, with normal inflammatory
marker levels, the patient’s condition was

pancreatitis and  pseudocyst

Figure I. Coronal section contrast-enhanced
abdominal computed tomography showing an
enlarged pancreatic head and heterogeneously
enhanced parenchyma with a small area of necrosis
extending into the peripancreatic fat plane around
the celiac trunk. The intrapancreatic common bile
duct is narrowed with consequent biliary stasis.
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considered stable and she was dismissed
from the hospital.

The patient returned for her scheduled
follow-up 2 months after hospitalization.
Abdominal US with color Doppler
showed a cystic lesion with internal turbu-
lent blood flow in the pancreatic head
(Figure 2). Follow-up contrast-enhanced
CT and angiography revealed an encapsu-
lated, round necrotic mass corresponding to
walled-off pancreatic necrosis (WOPN),
with a maximum diameter of 6cm in the
region of the pancreatic head and a central-
ly enhanced component measuring approx-
imately 3.5cm (Figure 3). This area of
contrast extravasation inside the WOPN
had the characteristics of a pseudoaneur-
ysm of the posterior inferior pancreatico-
duodenal artery.

Considering the location and size of the
pseudoaneurysm as well as the patient’s
clinical condition, we opted for digital sub-
traction angiography (DSA) together with
endovascular coil embolization.

Selective catheterization of the celiac
trunk and superior mesenteric artery was
performed with a 5-Fr Cobra 3 catheter
(Optitorque; Terumo, Leuven, Belgium),
and DSA confirmed the location of the

pseudoaneurysm at the inferior duodenal
pancreatic artery and superior duodenal
pancreatic artery as a collateral vessel to
the gastroduodenal artery.

Sub-selective catheterization of the pos-
terior inferior pancreaticoduodenal artery
was also possible with the same catheter
and enabled us to visualize the exact loca-
tion of the arterial lesion. A microcatheter
(Rebar TM14; ev3 Inc., Covidien, Irvine,
CA, USA) was inserted into the distal part
of the artery to facilitate utilization of the
sandwich technique, and both the inflow
and outflow of the pseudoaneurysm were
embolized with 0.014-inch detachable
three-dimensional coils (2 x 8mm and
4 x 8 mm) (Concerto; Covidien) (Figure 4).
Control DSA of the SMA and celiac trunk
showed complete exclusion of the pseudoa-
neurysm with coils and regular flow
through the gastroduodenal artery and
SMA, which was confirmed on follow-up
CT (Figure 5).

The day after the procedure, a blood test
revealed mild leukocytosis (white blood cell
count of 10.6 x 10°/L) and a mildly elevated
C-reactive protein level (22.2mg/L); the
serum amylase and lipase concentrations
were normal. The patient was discharged

Figure 2. (a) Abdominal ultrasound examination showing a large hypoechogenic cystic lesion in the
pancreatic head. (b) Doppler ultrasound showing bidirectional blood flow due to the swirling of blood within

the aneurysm, representing the “yin and yang” sign.
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Figure 3. (a, b) Coronal section contrast-enhanced abdominal computed tomography showing a central
enhancing component measuring approximately 3.5 cm in an encapsuled necrotic mass (walled-off pancreatic
necrosis) with a maximal diameter of 6 cm in the region of the pancreatic head, indicating a pseudoaneurysm
of the jejunal artery. (c) Three-dimensional volume-rendering computed tomography showing a high-density
area (arrows) suggesting a formed pseudoaneurysm of the pancreatic-duodenal arcade (green line).

from the hospital 2 days later. One month
after embolization, she was symptom-free
and doing well.

Discussion

Chronic pancreatitis is characterized by
repeated, progressive inflammation of the
pancreatic  parenchyma and fibrosis.
Irreversible destruction of the pancreas
results in the loss of exocrine and endocrine
function. Pancreatic fluid collection, pseu-
docysts, and WOPN are the result of exac-
erbation of this chronic inflammatory
process.>® Acute or chronic pancreatitis

complicated by pancreatic or peripancreatic
necrosis leads to the formation of acute
necrotic collections. Such collections grad-
ually become organized and, after 4 weeks,
are termed WOPN according to the Revised
Atlanta Classification.” Throughout the
process of its formation and expansion,
WOPN incorporates nearby vessels into its
wall. Thick-walled arteries, unlike veins
(which mainly thrombose), remain exposed
to enzymatic activity.! Protein-lysing
enzymes erode the arterial wall, leading to
pseudoaneurysm formation.! The main
clinical significance of a pseudoaneurysm
lies in its potential to rupture. Unlike the
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Figure 4. (a) Selective catheterization the superior mesenteric artery showing a pancreaticoduodenal
artery pseudoaneurysm. (b) Post-embolization digital subtraction angiography showing that the pseudoa-
neurysm is excluded from the circulation by the sandwich technique. The image shows two 2- x 8-mm coils
in the outflow part of the artery (Concerto; Covidien, Irvine, CA, USA) and one 4- x 8-mm coil in the inflow

part of the artery (Concerto; Covidien).

Figure 5. Follow-up (a) coronal section contrast-enhanced computed tomography and
(b) three-dimensional volume-rendering computed tomography showing complete exclusion of

the pseudoaneurysm with coils.

wall of a true aneurysm, the wall of a pseu-
doaneurysm does not contain arterial tissue
but instead consists of fibrous tissue and
contains a hematoma, which can enlarge
or bleed. The most commonly involved
artery is the splenic artery, followed by the
gastroduodenal, pancreaticoduodenal, and
hepatic arteries.>’

Many non-bleeding pseudoaneurysms
present with nonspecific symptoms such as
abdominal discomfort or pain.' In cases of
hemorrhage, pseudoaneurysms typically
manifest as anemia, melena, bleeding in
the pancreatic or bile duct, or massive hem-
orrhage in the peritoneal cavity with acute
abdominal pain and shock.' Bearing this in



Journal of International Medical Research

mind, a patient in whom peripancreatic fluid
collections have formed after an episode of
acute or chronic pancreatitis should be mon-
itored more intensively in the weeks following
the detection of these collections.'®

Diagnostic modalities applied for pseu-
doaneurysms include US, Doppler US,
CT, magnetic resonance imaging, and angi-
ography. Although Doppler US can reveal
a pseudoaneurysm, contrast-enhanced CT
should be the diagnostic tool of choice
because it can properly identify the pancre-
atic pseudoaneurysm as well as its loca-
tion."' Several studies have shown that
angiography is extremely valuable in local-
izing bleeding pseudoaneurysms.'*'?

The management of pseudoaneurysms
depends on their dimensions, location, and
complications and the patient’s condition.
Open abdominal surgery of pancreatic
pseudoaneurysms has been linked to a
high mortality rate.'* Hence, surgery is
reserved only for hemodynamically unsta-
ble patients whose life is in danger. In con-
trast, endovascular  treatment  with
angioembolization is being increasingly
used because of its improved technical
capabilities and low morbidity rates.'>'*
Angioembolization offers exceptional diag-
nostic and therapeutic possibilities for pre-
cise identification and localization of blood
vessels involved in the formation of pancre-
atic pseudoaneurysms. Furthermore, exclu-
sion of blood vessels from the circulation by
stenting or embolization techniques is also
possible. In addition to endovascular coil
embolization and covered stent implanta-
tion, other embolic agents are also
available. Liquid embolic agents such as
N-butyl 2-cyanoacrylate (NBCA) and eth-
ylene vinyl alcohol copolymer can achieve
permanent occlusion of small vascular
branches as well as sources of collateral cir-
culation. Complications associated with the
use of these agents include catheter
adherence to the material from early

polymerization and non-target emboliza-
tion. NBCA can reportedly cause vascular
cytotoxicity by damaging the vascular
intima and triggering inflammatory and
foreign body responses.'> Another option
is the use of gelatinous foam, which is a
relatively safe but temporary solution. For
occlusion of larger vessels, placement of a
self-expandable vascular plug is preferred.
After the intervention, control angiography
is advised to ensure that there are no other
collateral vessels supplying the pseudoa-
neurysm. In our case, control angiography
from the superior mesenteric artery and
gastroduodenal artery confirmed exclusion
of the pseudoaneurysm from the circula-
tion. If the pseudoaneurysm has a narrow
neck and if angioembolization is not possi-
ble for anatomical reasons, thrombin injec-
tion is advised. This is a less expensive but
more invasive procedure.'®

Intraprocedural rupture of the pseudoa-
neurysm and delayed reconstitution of arte-
rial flow are very rare complications of
embolization but are usually unrelated to
the angiographic technique. Technique-
related complications include non-target
coil embolization and maldeployment of
the stent-graft. Further arterial emboliza-
tion may be complicated by solid organ
ischemia or development of an organic
abscess. Exacerbation of pancreatitis and
enlargement of pancreatic necrosis can
also occur, but very rarely.'®

Although the pancreas has a rich collat-
eral blood supply, pancreatic tissue is sus-
ceptible to ischemia, which can induce the
development of acute pancreatitis.'” It can
be assumed that embolization of peri-
pancreatic vascular structures may lead to
tissue ischemia. In practice, however, acute
pancreatitis due to pancreatic ischemia is
rare. Only a few cases of pancreatitis after
embolization have been reported in the lit-
erature.'®2° In such circumstances, acute
pancreatitis may have different clinical



Jovanovic et al.

presentations. It can present as a prolonged
increase in the serum lipase and amylase
concentrations with minimal symptomatol-
ogy, which in most cases resolves spontane-
ously. Rarely, complications such as
pancreatic necrosis or abscess formation
may occur. We firmly believe that every
patient who undergoes embolization of
peripancreatic vessels should be observed
for signs of acute pancreatitis. Because of
the unpredictable course of this potentially
fatal disease, discharge must be delayed
until  normalization of inflammatory
parameters and serum pancreatic enzymes.

Conclusion

A pseudoaneurysm is a rare but life-
threatening complication of chronic pancre-
atitis, and its main clinical significance is its
potential to rupture. It is important to keep
in mind that a pseudoaneurysm may form
at any time secondary to acute infection or
the formation of necrotic collections. Thus,
it is very important to follow the guidelines
for diagnostic monitoring of these patients,
ensuring that life-threatening complications
are detected in a timely manner and treated
with available minimally invasive therapeu-
tic procedures.
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