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A minimally invasive approach for management of
pancreaticoduodenal artery and gastroduodenal artery
aneurysm with celiac artery occlusion
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ABSTRACT

Management of pancreaticoduodenal artery aneurysms (PDAAs) and gastroduodenal artery aneurysms (GDAAs) with
concomitant celiac occlusion represents a challenging clinical scenario. Here, we describe a 62-year-old female with
PDAA and GDAA complicated by celiac artery occlusion due to median arcuate ligament syndrome. We used a staged,
minimally invasive approach consisting of: (1) a robotic median arcuate ligament release; (2) endovascular celiac artery
stenting; and (3) visceral aneurysm coiling. The findings from this case report represent a novel treatment strategy for the
management of PDAA/GDAA with celiac artery compression secondary to median arcuate ligament syndrome. (J Vasc

Surg Cases Innov Tech 2023;9:101180.)
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Pancreaticoduodenal artery aneurysms (PDAAs) and
gastroduodenal artery aneurysms (CDAAs) account for
just 3.5% of visceral artery aneurysms.' These aneurysms
are often associated with concomitant celiac artery ste-
nosis or occlusion; the aneurysmal dilation thought to
be secondary to chronic increased retrograde flow and
turbulence through the pancreaticoduodenal arteries.>*

The treatment of choice for PDAA and GDAA is coil
embolization. However, in the setting of celiac occlusion,
the pancreaticoduodenal artery (PDA) and gastroduo-
denal artery (GDA) may provide significant collateral
network to the hepatic artery.®> Thus, coil embolization
in patients with concomitant celiac occlusion may cause
catastrophic hepatic ischemia and liver failure.>” In such
cases, celiac revascularization should be considered and
may be achieved with either endovascular or open tech-
nigues. Endovascular management with angioplasty and
stenting of the celiac artery is a low-morbidity option;
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however, in patients with median arcuate ligament syn-
drome (MALS), durability is poor due to extrinsic
compression.® Open reconstruction options include
direct reconstruction with an aorto-celiac bypass or an
extra-anatomic approach, such as a right renal artery to
hepatic artery bypass; however, many patients are not
candidates for these major operations.’

Although management of PDAA and GDAA with
concomitant celiac occlusion is challenging, treatment
of PDAA and GDAA is essential due to their increased
risk of rupture and associated morbidity and mortal-
ity.>'%"" Herein, we present a novel, minimally invasive
approach to this complex vascular pathology. The pa-
tient was adequately informed and consented to the
publication of this case.

CASE REPORT

A 62-year-old female with past medical history hypertension,
hyperlipidemia, and type 2 diabetes presented with a history
of epigastric abdominal pain. She underwent a laparoscopic
cholecystectomy in 2017 for presumed symptomatic cholelithi-
asis. She continued to have abdominal pain and subsequently
underwent a magnetic resonance cholangiopancreatography
to evaluate for choledocholithiasis, which demonstrated an inci-
dental finding of PDAA and GDAA. The patient was referred to
vascular surgery and a computed tomography angiography
(CTA) was obtained, which demonstrated a 1.8-cm PDAA, a 1.9-
cm GDAA, and celiac artery occlusion secondary to median
arcuate ligament syndrome (Fig 1).

We elected to manage the visceral artery aneurysms with
coil embolization and to revascularize the celiac artery to
ensure adequate hepatic perfusion. The patient was morbidly
obese with a body mass index (BMI) of 40.8 kg/m? hence, we
felt she was not an optimal candidate for open celiac artery
reconstruction. Therefore, we decided to employ a staged,
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Fig 1. Three-dimensional reconstruction of computed tomography angiography (CTA) images taken preoper-
atively. A, Anterior view showing pancreaticoduodenal artery aneurysm (PDAA) and gastroduodenal artery
aneurysm (GDAA). B, Sagittal view demonstrating complete occlusion of the celiac artery.
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Fig 2. Postoperative computed tomography angiography (CTA). A, Anterior view showing thrombosed pan-
creaticoduodenal artery aneurysm (PDAA) and gastroduodenal artery aneurysm (GDAA). B, Sagittal view

demonstrating patent celiac artery after stenting.

minimally invasive approach. First, the patient underwent a
robotic median arcuate ligament release. This was done to
ensure durability of a subsequent endovascular revasculariza-
tion of the celiac artery. Following the median arcuate release,
the patient was admitted to the hospital. On postoperative
day three during the index hospitalization, we took the pa-
tient to the operating room for the second stage of the pro-
cedure. We performed celiac artery angioplasty and stenting,
followed by visceral artery aneurysm coil embolization. The
right femoral artery was accessed using a micropuncture kit
under ultrasound guidance. An aortogram in the lateral posi-
tion was performed to mark the origin of the celiac artery. The
celiac artery occlusion was crossed with an 0.014 wire and

support catheter. Next, we pre-dilated the lesion with a
4-mm angioplasty balloon and deployed a 7- x 27-mm bare
metal balloon-expandable stent (Boston Scientific Corpora-
tion, Marlborough, MA). Completion angiogram demonstrated
excellent flow in the celiac artery. Next, the GDA was selected,
and a visceral angiogram at this location showed both PDAA
and GDAA. We embolized both aneurysm sacs with detach-
able coils ranging in diameter from 10 to 22 mm (Boston Sci-
entific Corporation, Marlborough, MA). Completion angiogram
showed cessation of flow in the aneurysm sacs. The patient
reported resolution of her abdominal pain and no postopera-
tive complications and was discharged on hospital admission
day five.
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We obtained an ultrasound at 1 month postoperatively, which
showed patent celiac artery with a velocity consistent with no
remaining stricture. A CTA at 6 months showed patent celiac ar-
tery, and the GDA and PDA aneurysms were thrombosed (Fig 2).
The patient will have continued surveillance with a duplex ultra-
sound at 12 months and annually thereafter.'?

DISCUSSION

GDAA and PDAA represent a rare subset of visceral ar-
tery aneurysms with an elevated risk of rupture, indepen-
dent of size!® Recent clinical practice guidelines for
visceral artery aneurysms from the Society for Vascular
Surgery recommend intervention for GDAA and PDAA
in patients with acceptable operative risk regardless of
aneurysm size, given the high risk of rupture. The primary
treatment of option for aneurysms of the pancreatico-
duodenal arcade is coil embolization.”

Often, these aneurysms are associated with celiac artery
stenosis or occlusion, due to atherosclerosis or MALS.? In
fact, impaired flow in the celiac axis has a causal relation-
ship with the development of PDAA and GDAA; celiac
stenosis/occlusion causes increased turbulent and retro-
grade flow through the superior mesenteric artery (SMA)
and pancreaticoduodenal arcade, resulting in aneu-
rysmal dilation."*'® Concomitant celiac artery stenosis/oc-
clusion complicates the surgical management of PDAA
and GDAA. To date, there are no consensus guidelines
regarding celiac artery reconstruction in this context.
Coil embolization of PDAA and GDAA interrupts collat-
eral networks between the SMA and celiac artery, which
can lead to hepatic ischemia and subsequent liver fail-
ure; however, this risk appears to be low. In a single-
institution retrospective review of 20 patients with
PDAA and GDAA, the majority of patients had a concom-
itant celiac artery lesion and underwent endovascular
coiling without celiac artery revascularization.'® At a me-
dian of 6 months, there were no occurrences of hepatic
ischemia; therefore, the authors concluded that celiac
revascularization may not be necessary. In our case, the
patient had tandem aneurysms in the pancreaticoduo-
denal arcade, which necessitated coil embolization of
the GDA and the superior PDA. We surmised that disrup-
tion of collateral flow in both the GDA and superior PDA
would place our patient at increased risk for postopera-
tive hepatic ischemia; therefore, we elected to pursue a
celiac artery revascularization.

Traditional treatment options for celiac revasculariza-
tion include endovascular stenting or open reconstruc-
tion. Endovascular stenting of the celiac artery is a
minimally invasive option. However, in patients with
MALS, extrinsic compression by the median arcuate liga-
ment decreases durability.'” Surgical reconstruction pro-
vides a more durable option; however, not all patients are
candidates for open abdominal surgery, which confers
increased morbidity and mortality. In this case, we
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utilized a novel minimally invasive approach with a ro-
botic median arcuate ligament release followed by
endovascular stenting of the celiac artery with emboliza-
tion of the visceral aneurysms. Release of the median
arcuate ligament along with celiac artery stenting de-
creases the risk of hepatic ischemia by restoring celiac
flow and may reduce the risk of aneurysmal recurrence
given repair of the underlying pathophysiology. Utilizing
minimally invasive techniques allowed for a relatively
short recovery as well as an overall decrease in risk to
the patient.

In conclusion, there is limited data available regarding
the treatment of PDAA and GDAA with concomitant ce-
liac artery stenosis. Here we report a case of MALS with
PDAA and GDAA treated with a staged, minimally inva-
sive approach. Although there is no consensus for the
treatment of PDAA and GDAA with concomitant celiac
stenosis, this staged, minimally invasive approach may
provide a safe and technically feasible treatment option
for patients with PDAA and GDAA secondary to MALS.
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