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Case Report

Endovascular embolization of inferior 
pancreaticoduodenal artery pseudoaneurysm 
post-laparoscopic cholecystectomy in a patient with 
celiac artery stenosis – A case report
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INTRODUCTION

Pancreaticoduodenal artery (PDA) aneurysms are rare, accounting for 2% of visceral artery 
aneurysms. Most of the PDA aneurysms are secondary to pancreatitis, duodenal ulcers, 
abdominal trauma, or iatrogenic procedures. These pseudoaneurysms can result in massive 
retroperitoneal hematoma or upper gastrointestinal bleed.[1] Treatment of these aneurysms can 
be challenging, due to their anatomic location and tortuous course of these vessels. Here, we 
present a rare case of inferior pancreaticoduodenal artery (iPDA) pseudoaneurysm secondary to 
laparoscopic cholecystectomy.

ABSTRACT
Inferior pancreaticoduodenal artery (iPDA) pseudoaneurysms are mostly secondary to pancreatitis, 
abdominal trauma, or iatrogenic procedures. We present a rare case of iPDA pseudoaneurysm secondary 
to laparoscopic cholecystectomy in a patient with celiac artery stenosis. A 50-year-old man who underwent 
laparoscopic cholecystectomy 7  days back presented with abdominal pain, blood in drain output, and 
tachycardia. Abdominal computed tomography (CT) showed a large retroperitoneal hematoma adjacent to 
head of pancreas with a pseudoaneurysm likely arising from gastroduodenal artery. Proximal stenosis of 
celiac artery was also present. Digital subtraction angiography (DSA) showed pseudoaneurysm arising from 
posterior branch of iPDA. Coil embolization was performed with complete obliteration of the aneurysm. 
However, the patient presented again with increasing abdominal pain and hemoglobin drop after 8  days. 
CT showed migration of coil loop into the hematoma and residual filling of pseudoaneurysm. Repeat 
embolization was planned and the pseudoaneurysm with iPDA branch was embolized with 33% glue-lipoidal 
mixture. On follow-up 3  months later, the patient was found to be stable with no further complications. 
iPDA pseudoaneurysm is less commonly encountered visceral artery pseudoaneurysm. Trapping of 
pseudoaneurysm with both proximal and distal vessel occlusion is ideal method for embolization to prevent 
recurrence.

Keywords: Pancreaticoduodenal artery pseudoaneurysm, Celiac artery stenosis, Pseudoaneurysm embolization, 
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Figure  2: A  50-year-old male with inferior 
pancreaticoduodenal artery pseudoaneurysm 
post-laparoscopic cholecystectomy. Sagittal 
reformatted maximum intensity projection image 
showing severe proximal celiac artery stenosis 
with post-stenotic dilatation(*).
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CASE REPORT

A 50-year-old man underwent laparoscopic cholecystectomy 
7  days back for ruptured acute calculus cholecystitis with 
Mirizzi’s syndrome. The surgery went uneventful and the 
patient was discharged in stable condition. Patient presented 
3 days later to the emergency department with complaints of 
abdominal pain and blood in drain output. Around 250 mL 
of blood per day was seen in drain on post-operative days 
4 and 5. On admission, patient had tachycardia (100/min) 
and blood pressure was stable (110/80 mm  Hg). Other 
vitals were within normal limits. His abdomen was diffusely 
tender. Routine blood investigations revealed decreased 
hemoglobin (6.4 g/dL). 5 units of packed red blood cells were 
transfused to the patient. With suspicion of intraperitoneal 
bleed, computed tomography (CT) of the abdomen with 
CT angiography (CTA) was performed. CT showed a large 
retroperitoneal hematoma measuring around 8 × 6  cm, 
adjacent to the head and uncinate process of pancreas, and 
compressing on the right kidney [Figure  1a]. CT angio 
showed a 10  mm pseudoaneurysm within the hematoma, 
likely arising from a branch of gastroduodenal artery 
(GDA) [Figure  1b]. Celiac artery stenosis was seen in this 
patient, likely due to extrinsic compression by median 
arcuate ligament [Figure  2]. The patient was planned for 
endovascular embolization.

Under local anesthesia, through right transfemoral approach, 
celiac and superior mesenteric arteriograms (SMA) were 
taken [Figure 3]. It showed a tight stenosis (70–80%) of the 
proximal celiac artery with post-stenotic dilatation. GDA was 
not seen filling in celiac arteriogram. The pseudoaneurysm 
was seen filling from the posterior branch of iPDA, from 
SMA. Anterior branch of iPDA was seen retrogradely 
filling the GDA and hepatic artery. A small branch was seen 
arising from pseudoaneurysm and joining right hepatic 
artery. Selective cannulation of iPDA could not be done by 
transfemoral route. The left transbrachial approach was taken 
and cannulation of iPDA branch by microcatheter was done. 
Two coils (8 × 14 mm; Nester, Cook Medical, IN, USA) were 
deployed into the pseudoaneurysm, protruding slightly into 
the parent vessel. Post-coiling and check angiogram showed 
complete obliteration of the aneurysmal sac with stasis of flow 
in the parent vessel. The anterior branch of iPDA was seen 
filling normally. No periprocedural complications were seen.

At the time of discharge, patient was clinically stable, with 
no further drop in hemoglobin values. However, 4  days 
after discharge (8  days after the endovascular procedure), 
the patient again presented with increasing abdominal 
pain and drop in hemoglobin. Repeat CT showed increase 
in hematoma size with migration of a coil loop into the 
hematoma and residual filling of pseudoaneurysm [Figure 4]. 
The patient was taken up for emergency endovascular 
embolization. The selective branch of iPDA was cannulated, 

which was seen to be decreased in caliber. Angiogram 
showed filling of pseudoaneurysm with a loop of coil 
migrated outside the initial site of deployment. The parent 
vessel and the pseudoaneurysm were embolized with 33% 
glue-lipoidal mixture. Post-embolization, no residual filling 
of aneurysm noted. Other branch of iPDA was seen filling 
normally [Figure 5].

On follow-up 3  months later, the patient was found to be 
stable with no further complications.

DISCUSSION

Visceral artery pseudoaneurysms can occur due to trauma, 
iatrogenic injuries including surgical, endoscopic, and 
endovascular procedures, inflammatory conditions such 
as pancreatitis, cholecystitis, infective, or malignant 
conditions.[2] The incidence of pseudoaneurysms following 

Figure  1: A  50-year-old male with inferior pancreaticoduodenal 
artery pseudoaneurysm post-laparoscopic cholecystectomy. 
(a) Axial non-contrast computed tomography image showing a large 
retroperitoneal hematoma(*). (b) Coronal reformatted maximum 
intensity projection image showing pseudoaneurysm (arrow) likely 
arising from gastroduodenal artery.
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laparoscopic cholecystectomy is around 0.6–1%, most 
commonly affecting right hepatic, cystic, and gastroduodenal 
arteries.[3] iPDA pseudoaneurysm post-laparoscopic 
cholecystectomy has not been reported to the best of our 
knowledge. The relative anatomy of these vessels, being away 
from the site of dissection, might explain the rarity of their 
injury. Pancreaticoduodenal artery aneurysms constitute 

only around 2% of splanchnic aneurysms. The majority 
of PDA pseudoaneurysms described in the literature are 
secondary to either pancreatitis or pancreatic surgeries.[4]

iPDA arises from SMA either directly or from the first 
jejunal branch and usually divides into anterior and 
posterior branches. These anastomose with corresponding 
branches of superior pancreaticoduodenal artery, which 
arises from GDA, and form the pancreaticoduodenal 
arcades. These usually small caliber vessels become a 
major collateral pathway in cases of celiac artery or SMA 
stenosis.[5] Increased retrograde flow through iPDA 
branches in celiac artery stenosis causes dilatation of these 
vessels with increased stress on the endothelial layer and 
weakening of its walls. The occurrence of aneurysms of 
iPDA in association with celiac artery stenosis has well been 
described in various studies, with incidence ranging from 
50% to 80%.[6-8] Both the branches of iPDA in our patient 
were well dilated, and retrogradely filling the hepatic artery 
through GDA.

PDA pseudoaneurysms usually present with vague 
abdominal pain with bleeding into the retroperitoneal 

Figure  4: A  50-year-old male with hematoma recurrence post-
inferior pancreaticoduodenal artery pseudoaneurysm embolization. 
Images of the same patient 8 days after coiling. (a) Axial contrast-
enhanced computed tomography image showing coil loop within 
hematoma and residual filling of pseudoaneurysm (arrow). 
(b) Fluoroscopicimage showing migration of coil loop.
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Figure  3: A  50-year-old male with inferior pancreaticoduodenal 
artery pseudoaneurysm post-laparoscopic cholecystectomy. Digital 
subtraction angiography images showing angiographic runs taken 
from superior mesenteric artery through the left transbrachial route. 
(a) Two branches of inferior pancreaticoduodenal arteries (iPDA) 
are seen, with pseudoaneurysm filling from posterior branch (white 
arrow). Anterior branch (black arrow) is seen retrogradely filling 
gastroduodenal artery (GDA). (b) On selective cannulation of 
posterior branch of iPDA, the pseudoaneurysm is seen filling and 
a small branch is seen continuing cranially and joining GDA/right 
hepatic artery (arrow). (c) Coiling of pseudoaneurysm performed. 
(d) Post-coiling, both branches of iPDA are seen filling normally 
(arrows); however, no filling within pseudoaneurysm noted.
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Figure 5: 50-year-old male with hematoma recurrence post-inferior 
pancreaticoduodenal artery pseudoaneurysm embolization. Digital 
subtraction angiography images showing angiographic runs taken 
from superior mesenteric arteriograms through the left transbrachial 
route. (a) Posterior branch of inferior pancreaticoduodenal arteries 
appears decreased in caliber (white arrow); continuation of this 
branch into right hepatic artery is well visualized (black arrow). 
The anterior branch appears normal. (b) Selective cannulation 
showing residual filling of pseudoaneurysm (arrow). (c) About 33% 
of glue-lipoidal mixture injected, with glue cast seen in the vessel 
and aneurysmal sac (arrow). (d) Check angiogram showing normal 
filling of anterior branch (arrow) with no residual filling of either 
the pseudoaneurysm or the parent vessel.
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space around the pancreas. They can even rupture into 
the duodenum, resulting in the upper gastrointestinal 
bleed, which can sometimes be massive resulting in 
hypotension and shock. Mass effect due to hematoma 
can also occur. Rarely, these pseudoaneurysms can be 
incidentally detected.[2,6] Diagnosis can be made usually 
by contrast CTA. The vessel of origin might be difficult 
to trace in the presence of significant hematoma and 
multiple pancreaticoduodenal arcade collaterals. Catheter 
angiography or DSA remains the gold standard for 
diagnosis. Selective catheter injections into celiac, hepatic, 
gastroduodenal, and superior mesenteric arteries are 
needed for accurately diagnosing and deciding the possible 
management options.

The treatment options can be either surgical, endovascular, 
or percutaneous. The surgical options include resection, 
ligation, or aneurysmorrhaphy.[7,9] With novel techniques 
and better devices, the endovascular treatment is gaining 
more importance and considered as first line of management 
in patients with hemodynamic compromise. Good long-
term outcomes with endovascular embolization have 
been reported in various studies, with no recurrence of 
aneurysms post-procedure.[4,6,7,9] The commonly used 
embolic materials are coils and N-butyl cyanoacrylate. The 
pseudoaneurysm, being false aneurysm, lacks a true wall 
and hence only packing the aneurysmal sac might lead to 
its recurrence. Ideally, the best technique would be trapping 
the aneurysm, by occluding the aneurysm and also coiling 
both the proximal and distal channel, so as to prevent 
reflux filling by collaterals.[2] However, it may not always be 
possible to occlude the distal vessel, due to tortuosity of the 
vessel and difficulty of deployment of coils. In cases where 
the pseudoaneurysm could not be reached, occlusion of the 
parent vessel can be attempted by N-butyl cyanoacrylate. 
Alternatively, the percutaneous approach can be tried by 
directly injecting thrombin into the pseudoaneurysm either 
under ultrasound or CT guidance.[7]

There is no consensus regarding the treatment of coexisting 
celiac artery stenosis in these patients. Depending on the 
cause, either surgical ligation of median arcuate ligament or 
angioplasty for atherosclerotic stenosis can be attempted.[6] 
Revascularization of celiac artery should definitely decrease 
the collateral blood flow, causing stagnation of blood 
flow within aneurysm and reduce risk of aneurysmal 
recurrence.[10] However, majority of studies have shown 
no recurrence of aneurysms after successful embolization, 
even without treating celiac artery stenosis. Unless there was 
significant ischemic compromise to the liver or duodenum 
due to celiac stenosis, it needs not be treated.[8,9] In our 
patient, we did not attempt treating celiac artery stenosis, as 
patient was hemodynamically unstable and the main goal 
was to stop the bleeding.

CONCLUSION

We presented less commonly encountered splanchnic artery 
pseudoaneurysm secondary to laparoscopic cholecystectomy. 
The possibility of iPDA pseudoaneurysm is to be considered 
whenever there are retropancreatic hematoma post-trauma 
or post-iatrogenic procedures. Trapping of pseudoaneurysm 
with both proximal and distal parent vessel occlusion is ideal 
method for embolization to prevent recurrence. Screening of 
PDA should be done in all cases of celiac artery stenosis due 
to their strong association.

Teaching points

•	 Pancreaticoduodenal artery aneurysms are commonly 
associated with celiac artery stenosis

•	 Detailed study of CT angiogram is needed to look for the 
presence of collaterals between celiac artery and SMA in 
cases of celiac artery stenosis

•	 Pseudoaneurysms being false aneurysms, lack true wall 
and hence only packing the sac with coils would not be 
sufficient. Trapping the aneurysm with occlusion of both 
afferent and efferent parent vessel should be the ideal 
treatment.

MCQs

1. iPDA artery arises from ?
a. Gastroduodenal artery
b. Splenic artery
c. Superior mesenteric artery
d. Inferior mesenteric artery

Answer Key: c

2. What is the chemical composition of Glue, the 
commonly used embolic agent?
a. Ethyl vinyl alcohol
b. Sodium tetradecyl sulphate
c. Monoethanolamine oleate
d. N-butyl cyanacrylate

Answer Key: d

3. Which is the ideal method to treat abdominal 
pseudoaneurysms?
a. Coil only the aneurysmal sac
b. Occlude only the proximal portion of the parent vessel
c. Occlude the distal portion of parent vessel
d. Occlude both the proximal and distal portions of 

parent vessel, trapping the aneurysm

Answer Key: d
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