Endovascular repair and management of a ruptured
inferior pancreaticoduodenal artery aneurysm: A case

report and literature review
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ABSTRACT

Inferior pancreaticoduodenal artery aneurysm (IPDA) with the stenosis of the celiac axis is rare and may cause rupture. A
unique etiology of IPDAs with celiac stenosis is median arcuate ligament syndrome. These aneurysms develop as a result
of the dilation of the arteries from the retrograde blood flow into the pancreaticoduodenal arches because of celiac
artery compression by the median arcuate ligament. We describe a 39-year-old man whose ruptured IPDA was
associated with celiac artery stenosis and who was managed with coil embolization. The patient has agreed to have their
case details and images published. (J Vasc Surg Cases Innov Tech 2025;11:101650.)
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CASE REPORT

A 39-year-old man with a history of childhood asthma and
psoriatic arthritis was referred from urgent care to the
emergency department with nausea, vomiting, syncope, loss of
appetite, and pain in the abdomen for 1 day. At the time of
admission, his blood pressure was 102/71 mm Hg, and he had
a pulse of 120/min. Blood panels showed decreased serum
hemoglobin (9.3 g/dL), decreased hematocrit (25.7%), and a
slightly decreased platelet count (143,000/pL). Physical examina-
tion was notable for voluntary abdominal guarding and pain
upon movement. Purpura was noted bilaterally over the lower
guadrants. Upon imaging, a computed tomography angiogram
of the abdomen and pelvis revealed a hematoma in the retro-
pancreatic space and free fluid in the abdomen layering above
the liver (Fig 1). Active extraversion was not identified. General
surgery was consulted, and the patient was taken to the oper-
ating room for an exploratory laparotomy to control bleeding
and for an abdominal washout. We evacuated 1050 mL of blood
and clots. No active areas of bleeding were found throughout
the mesentery, but a retroperitoneal hematoma around the
base of the transverse mesocolon was noted.' Vascular surgery
was consulted intraoperatively. Upon close review of prior
imaging, an IPDA was identified with celiac axis occlusion
(Fig 2). Given that the retroperitoneal hematoma seemed to
be stable and was not expanding, the decision was made to
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close the abdomen and prepare the patient for coil
embolization on an angiography table, because there were no
fluoroscopic capabilities on the operating room table.

Right common femoral artery access was obtained with a 5F
sheath. A selective angiogram of the superior mesenteric artery
(SMA) confirmed occlusion of the celiac axis with retrograde
filling via the SMA. Subsequent opacification of the gastroduo-
denal, common hepatic, proper hepatic, and splenic arteries
was also noted on angiography. A cystic pseudoaneurysm was
noted 8 to 10 mm distal to its origin from the proximal SMA. A
3F microcatheter was placed in the proximal pancreatic arcade
to obtain a selective angiogram of the pancreaticoduodenal
arcade. Multiple views were taken to ensure the IPDA could be
cannulized and to ensure the gastroduodenal artery remained
patent, because this was the primary blood supply to the celiac
axis (Fig 3). Angiography also revealed hypertrophy of the vertical
branch of the dorsal pancreatic artery; that is, the arch of
Beuhler. Coil embolization was performed by deploying six
microcoils (Nester embolization coil, Cook Medical, Blooming-
ton, IN) in the IPDA pseudoaneurysm from distal to proximal.
Onyx liquid embolization (ONYX, Medtronic, Minneapolis, MN)
was then performed to cease flow to the aneurysm. A repeat
angiogram showed satisfactory embolization of the IPDA
(Fig 4). Median arcuate ligament syndrome (MALS) was
suspected based on a combination of clinical symptoms
and selective angiography showing focal narrowing of the
proximal celiac artery with poststenotic dilation.? Celiac artery
revascularization was considered but not performed because
MALS was suspected as the underlying etiology of the aneurysm,
and median arcuate ligament decompression was not
undertaken at the time. The patient was extubated in the
intensive care unit on postoperative day 3. The patient's pain
was stabilized, and he was discharged on postoperative day 9
with no complications.

DISCUSSION
IPDAs occur infrequently and are thought to account
for only 2% of all visceral aneurysms. Despite their rarity,


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:pkibrik@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jvscit.2024.101650

2 Kibrik et al

Fig 1. Contrast-enhanced computed tomography images
showed a hematoma in the retropancreatic space and
free fluid in the abdomen, layering above the liver.

Fig 2. Initial
revealed an inferior pancreaticoduodenal artery aneurysm.
Active extravasation could not be determined based on
imaging.

computed tomography angiography

IPDAs carry a high risk of rupture, independent of size, and
the mortality rate has been reported as high as 80%.° The
most common causes of IPDAs are thought to be the
result of periarterial inflammation, which may occur as a
consequence of pancreatitis.* Other causes of IPDAs
include trauma, surgery, congenital lesions (eg, MALS),
and secondary arteriosclerosis. Celiac axis stenosis or
occlusion, which has been reported in 63% of cases of
IPDA, may precipitate the development of pancreati-
coduodenal artery aneurysm owing to increased
retrograde blood flow through the pancreaticoduodenal
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Fig 3. Superior mesenteric arterial angiography shows
marked dilation of the gastroduodenal artery,
pancreaticoduodenal arcades, and the arch of Beuhler. A
cystic aneurysm can be seen 8 to 10 mm distal from the
origin of the proximal superior mesenteric artery (SMA).

embolization of the inferior

Fig 4. Successful
pancreaticoduodenal artery aneurysm was performed
using 6 Nester embolization coils.

arcades® The high flow and increased intra-arterial
pressures through collateral vessels result in arterial dila-
tion and aneurysm formation. Symptoms of chronic
IPDA may include abdominal angina owing to reduced
flow through the stenotic lesion.® Ruptured IPDAs may
present acutely with abdominal pain, hypotension, and
gastrointestinal bleeding.

MALS is an uncommon cause of IPDA with celiac axis
stenosis and is characterized clinically by weight loss,
nausea, vomiting, and postprandial epigastric pain.
Anatomic risk factors are hypothesized to predict the
development of MALS.” The median arcuate ligament
is composed of the right and left diaphragmatic crura
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and forms the attachment between the diaphragm and
vertebrae. It normally passes superior to the origin of the
celiac artery at the level of the first lumbar vertebrae, but
in one-quarter of individuals, the median arcuate
ligament passes anterior to the celiac trunk, which can
result in compression of the celiac axis.® Diagnosis is
reached based on exclusion; however, angiogram or
computed tomography imaging can be supportive,
which would typically show findings of focal narrowing
of the celiac artery origin with poststenotic dilation,
indentation of the superior aspect of the celiac artery,
and a hook-shaped appearance of the celiac artery.

No clear guidelines currently exist for the treatment of
IPDAs. Amid varying viewpoints on treating IPDAs,
however, it is evident that early detection and prompt
intervention are necessary given the high risk of rupture
that exists independent of aneurysm size.” Endovascular
treatment is preferred owing to the increased mortality
rate associated with open surgery. The endovascular
approach for ruptured |[IPDAs involves selective
catheterization of the SMA and the branches feeding
the aneurysm sac.° Targeted embolization of the
aneurysm sac can be achieved using platinum or steel
microcoils. If access to the aneurysm cannot be obtained
owing to challenging anatomy, the proximal and distal
portions of the parent artery can be occluded with the
use of microcoils." In particular, utmost care must be
taken to maintain collateral flow from the SMA, because
it provides flow to the stomach, spleen, and liver in
the absence of celiac axis patency. In our patient, for
example, multiple views were taken with selective
angiography to ensure the gastroduodenal artery
remained patent before and after embolization (Fig 3).
Angioplasty and stenting of the celiac artery have
also been considered to improve blood flow to the celiac
axis.” However, various case series have shown no
recurrence of IPDA after initial embolization of the
aneurysm sac alone.

It is unclear what the optimal treatment strategy is for
patients with ruptured IPDAs secondary to MALS. In
these patients, the cause of the celiac stenosis is extralu-
minal, and median arcuate ligament division may be
necessary to relieve compression of the celiac axis if the
stenosis is severe.”” Laparoscopic release of the median
arcuate ligament is becoming increasingly accepted in
surgical practice for patients with symptoms of MALS;
however, it carries the risk of hemorrhage, injury to the
abdominal aorta, and the potential for incomplete
release.” Some authors have also suggested celiac revas-
cularization as the primary treatment for IPDAs in these
patients and reported favorable outcomes. Their
approach hypothesizes that slow flow in the aneurysm
sac after celiac artery revascularization induces
thrombosis of the aneurysm, but this point remains
controversial. Simultaneous treatment of the IPDA and
celiac revascularization is more widely accepted, but it
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remains unknown whether treatment prevents
aneurysm recurrence.® Autologous venous bypass
between the supraceliac aorta and the common hepatic
artery may also be an option in patients with complete
obstruction of the celiac artery.'® In our patient, celiac
revascularization was considered but not performed,
because median arcuate ligament decompression was
not attempted. Future follow-up is planned with this
patient, and division of the median arcuate ligament
and celiac artery revascularization may be performed if
warranted by the recurrence of symptoms.

At the time of the procedure, the exact diagnosis was
uncertain. Hemoperitoneum was suspected owing to
the presence of blood in the abdomen, prompting the
decision to proceed with surgery. Although blood was
detected, the source remained unidentified. As a result,
an exploratory laparotomy was performed. It was only
after further examination that an aneurysm was
suspected, leading to the discovery of an IPDA. Initially,
there was no clear indication that the bleed was related
to the celiac artery, and it was believed that the
aneurysm was fully occluded. Consequently, releasing
the ligament was not considered possible if the
aneurysm was indeed completely occluded.

ANALYSIS AND REVIEW

One of the complexities faced in the treatment of
IPDAs is the presence of conditions such as MALS that
lead to celiac axis stenosis or occlusion. It cannot be
solved by a single approach and requires a multi-
disciplinary approach. Even though endovascular tech-
nigues are now considered the gold standard, they
remain somewhat invasive and may not be the best
solution as compared with open surgical repair.!” The
success in the management of these patients depends
not only on preprocedural planning and meticulous
endovascular technique, but also on their early inter-
vention and timely surgical intervention.'®

In the given situation, the endovascular method
involving coil embolization and Onyx liquid embolization
irreversibly excluded the IPDA from the circulation. It
allowed for the preservation of the collateral pathways
for visceral perfusion attainment. The successful com-
pletion of the aneurysm was initiated by meticulous
angiographic examination. It enabled the detection
pathways of the collaterals and the subsequent
cannulation of the sac, keeping the gastroduodenal
artery undamaged, which was critical for the continued
blood flow to the celiac artery system.

The ongoing management of this patient remains a
challenge. This is because the etiology of MALS is
perseverance, which may lead to either an aneurysm
recurrence or ischemic complications owing to
persistent stenosis of the celiac artery.”® Tight clinical
and imaging follow-up are crucial to catch disease
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relapse or the appearance of additional visceral artery
aneurysms or ischemic manifestations.

In situations where MALS originates from the IPDA and
celiac artery stenosis, invasive interventions may be
imperative to straighten the celiac artery from
the compression performed by the median arcuate
ligament. Median arcuate ligament release (MALR) in
either open or laparoscopic approaches is envisaged to
decompress the compression on the celiac axis.” It is
achieved by disrupting the ligament and improving the
antegrade flow, which might decrease the risk of
aneurysm formation and ischemic complications in
recurrent events. Nonetheless, MALR does also have risks
such as hemorrhage, insult to adjacent structures, and
incomplete decompression of the compression.

Celiac artery revascularization, either through angioplasty,
stenting, or a bypass graft, may be considered in cases of
severe or complete occlusion of the celiac axis. MALR is
insufficient to restore the flow to an adequate degree. It
is in this way that the blood flow to the territory served
by the celiac trunk is reestablished, which may decrease
the risk of any future complications. The determination of
the process for MALR and celiac artery revascularization
together with an endovascular aneurysmal embolization
requires thorough clinical evaluation and a comprehensive
comparison of the potential benefits and risks of therapy.
Teamwork between vascular surgeons, interventional
radiologists, and other specialists is hecessary to design a
tailored treatment that addresses the incidental aneurysm
through release and the underlying vascular occlusion or
compression.

CONCLUSIONS

The endovascular management of the IPDAs, which
rupture together with the celiac axis stenosis or
occlusion, is the most complicated and challenging
process. Although endovascular techniques turn out
to be a much less invasive and effective approach
to aneurysm exclusion, long-term management may
demand additional interventions that address the under-
lying cause of the condition and help to prevent recur-
rences. It is key for successful outcomes as well as
patient care to apply careful preprocedural planning,
apply the endovascular technique with a great deal of ac-
curacy, and rely on a multidisciplinary approach involving
various specialists in rare and complicated cases.
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