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Abstract

Although infrequently symptomatic, celiac artery stenosis is a vascular pathology that can commonly be
encountered in hepatobiliary surgery. Secondary to celiac artery stenosis, the supramesocolic viscera may rely
on blood supply from the gastroduodenal artery which, if ligated, can lead to detrimental ischaemia causing
postoperative morbidity and mortality. We report the case of a 53-year-old female scheduled to have a
pancreaticoduodenectomy and an asymptomatic extrinsic celiac artery stenosis identified during preoperative
imaging workup. The stenosis was significant, with confirmed retrograde flow in the gastroduodenal artery.
Pre-operative endovascular management was considered, but surgical management was preferred due to the
young age of the patient and the non-atherosclerotic nature of the stenosis. In conclusion, the release of
extrinsic compression on the celiac artery lead to a safer and less complicated procedure, eliminating the need
for vascular reconstruction or endovascular intervention.
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Introduction pancreaticoduodenal arcades formed by the
superior and inferior pancreaticoduodenal arteries
as well as the dorsal pancreatic artery from the
splenic artery [4]. In cases of CAS, common hepatic
artery (CHA) branches are fed through retrograde
flow via the gastroduodenal artery (GDA). Ligation of
GDA during pancreaticoduodenectomy therefore
can lead to irreversible ischaemic damage of the
supramesocolic viscera including the liver and
pancreas. Hence, postoperative morbidity and

Celiac artery stenosis (CAS) is a relatively common
entity, but only rarely symptomatic. It has been
reported in various studies to be in the range of 4%-
20% in the older general population, and 2%-7,6% of
patients undergoing pancreaticoduodenectomy [1,
2, 3]. CAS is usually asymptomatic due to rich
collateral anastomotic networks between the celiac
artery (CA) and superior mesenteric artery (SMA).
This  network mostly comprises of the
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Table 1: Treatment options available for patients with celiac artery stenosis undergoing a

pancreaticoduodenectomy

Endovascular treatment with
balloon dilatation and stenting [6,

Endovascular treatment with
balloon dilatation alone [6, 7]

Arterial bypass grafting [8]

compression

Arterial reimplantation [10]

compression

GDA preserving
pancreaticoduodenectomy [11]

Medial arcuate ligament and
periarterial tissue transection [12]

mortality might be increased due to decreased blood
flow and ischaemic changes that could lead to
anastomotic dehiscence and leaks. CAS was usually
diagnosed intraoperatively by performing certain
maneuvers like the GDA occlusion test described by
Bull et al [5], and Doppler of the common hepatic
artery. Nowadays, cases are frequently diagnosed
preoperatively as an incidental finding on staging
scans. We report a case of celiac artery compression
in a patient scheduled to have
pancreaticoduodenectomy and a brief review of the
literature regarding treatment options.

Case presentation

This is the case of a 53-year-old female who
presented to our hospital with a urinary tract
infection. Following a CT urogram, a mass lesion in
the head of the pancreas was incidentally found.
Apart from a minor mitral valve prolapse, she had an
unremarkable past medical history. She denied any
symptoms associated with the pancreatic mass.

Minimally invasive procedure,
safe technique, 80%-95% short
7] term success rate

Minimally invasive procedure
Only effective procedure in

concentric (atherosclerosis)

Only effective procedure in
concentric (atherosclerosis)

Preservation of GDA

Less invasive procedure, simple,
safe, highly effective

High mechanical and long term
failure rates

Unpredictable results, long term
results lacking

Extensive and prolonged surgical
procedure added to an already
major operation.

Increased morbidity

Extensive and prolonged surgical
procedure added to an already
major operation.

Increased morbidity

Contraindicated in malignant
disease.

Extremely difficult technically

Not effective in a subset of patients
with concentric (atherosclerosis)
compression

As part of her preoperative work up, the patient
underwent endoscopic ultrasound and contrast CT
scan of the pancreas. In addition to revealing a
complex mass in the head of the pancreas, the
investigations also demonstrated a second
incidental finding of tight CAS. A CT angiogram was
performed (fig 1-A). CAS with retrograde filling of the
GDA was then confirmed by a transarterial
mesenteric angiogram. Vascular surgeons and
interventional radiologists were then consulted
about the case. As there was significant obstruction
in addition to retrograde flow in the GDA, pre-
operative  endovascular  management  was
considered. However, surgical management was
deemed preferable due to the patient’s young age
and the non-atherosclerotic nature of the CAS.

Operatively, the aorta and celiac axis were dissected,
as well as its branches. Fibrous tissue was also
present adjacent the celiac artery resulting in
narrowing and kinking of the vessel. Retrograde flow
of the GDA was operatively confirmed by occluding
the GDA and noticing a reduction in the pulsation of
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Figure 1: Pre and postoperative CT scanning of the abdomen showing the resolution of the stenosis following the
surgical intervention. A: Preoperative sagittal CT angiography demonstrating severe extrinsic compression of the
celiac artery, one cm from its origin. The aorta being free from atherosclerosis, suggesting in this relatively young
patient the diagnosis of median arcuate ligament syndrome. B: The postoperative horizontal CT scan demonstrates

resolution of the stenosis in the celiac artery (arrow).

the hepatic artery. Upon dissection of the fibrous
tissue surrounding the celiac artery, the vessel was
released with no visibly remaining stenosis.
Confirmation of this was achieved by retrograde
insertion of a dilator through the GDA. No further
arterial  reconstruction was performed as
satisfactory flow through the celiac artery was also
confirmed by temporarily occluding all the branches
and venting through the GDA. A pylorus preserving
pancreaticoduodenectomy was then performed.

Postoperatively the patient recovered without any
major complications, apart from a prolonged ileus. A
postoperative CT revealed resolution of the CAS (fig

1-B), and histology of the mass revealed a benign
solid pseudo-papillary tumour of the pancreas. The
patient was discharged home on the 22nd
postoperative day.

Discussion

Etiology of CAS falls into one of three categories: 1)
extrinsic stenosis (eccentric type) due to
compression by the medial arcuate ligament or
periarterial ganglionic tissue, 2) intrinsic stenosis
(concentric type) due to atherosclerotic disease, and
3) other rare causes including neoplastic disease,
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acute or chronic dissection, and external
compression by an inflamed pancreas, or vascular
injury. In western countries, according to a study by
Berney et al [1], the most common cause of CAS is
atherosclerosis (87%).

The presence of CAS does not always necessitate
treatment since stenosis is usually asymptomatic
because of collateral circulation between the celiac
axis and superior mesenteric artery. Nevertheless,
when pancreaticoduodenectomy is undertaken and
collateral circulation is interrupted, ischemic
sequelae may ensue. In light of this, regardless of all
previous workup and results, a simple GDA occlusion
test should always be undertaken to rule out low
flow in the hepatic artery. In view of the limited
literatureit is still unclear which is the best
management of celiac axis stenosis in a patient
undergoing pancreaticoduodenectomy, as multiple
considerations are to be taken when evaluating the
correct course of action.

If the stenosis is discovered preoperatively, one
option is endovascular stenting (table 1) of the celiac
axis. Success rates of this technique range in the
literature between 80%-and 95% [6, 7, 8]. Long term
results are still lacking. This treatment option may be
particularly effective in cases of intrinsic stenosis
due to ostial atherosclerosis. Complications
associated with this option include restenosis,
dislocation, and thrombosis of the stent as well as
the potential for increased bleeding risk associated
with the antiplatelet therapy that would be
required. Gloviczki et al [9] alsoreported a case of
CAS stent-crushing. An alternative method in
treating CAS when this is diagnosed preoperatively is
balloon dilatation (table 1), however due to
unpredictable results, endovascular stenting is
preferable [6, 7].

If a decision has been made for operative
revascularization or if the stenosis is discovered
during the operation, the options include
reimplantation of the celiac axis to the aorta or
arterial bypass grafting which is probably the most
common option [8, 9], (table 1). Bypass between
aorta and the celiac artery tributaries (most
commonly, the hepatic artery) is usually performed
with autologous venous graft (saphenous, external
jugular) or prosthetic graft like
polytetrafluoroethylene. Arterial bypass can also be
constructed between the SMA and celiac artery
tributaries. Arterial reimplantation can be used in
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cases of atherosclerotic disease and ostial
obstruction of the celiac artery. We have reported
the excision of a stenosed celiac axis and direct
reimplantation onto the aorta [10]. In an effort to
preserve sufficient collaterals between the SMA and
celiac axis, a GDA preserving
pancreaticoduodenectomy could be attempted
(table 1). This option has the advantage of avoiding
revascularization. This operation though, is
technically demanding and it cannot be employed in
cases of suspected malignant disease [11].

When CAS is due to entrapment from the medial
arcuate ligament or perivascular fibrous ganglionic
tissue, as in our case, division of the fibers of the
arcuate ligament and the periarterial tissue relieves
obstruction and restores arterial flow [12], (table 1).

When considering that endovascular stenting will
require the patient to on antiplatelet therapy
potentially increasing the operative risk of bleeding,
as well as the increased mortality and morbidity
associated with arterial reimplantation or bypass [8,
9]. Surgical decompression should be prioritized in
patients due to undergo major procedures such as a
pancreaticoduodenectomy where a CAS was
identified preoperatively and found to be of extrinsic
cause or of unclear etiology.

In our case, the exact cause of stenosis was not clear
preoperatively. After division of fibers and
decompression of the arcuate ligament the artery
looked macroscopically normal and the stenosis
appeared to have resolved. Hence, a metal dilator
was passed through an arteriotomy in the GDA
confirming that there was no residual stenosis in the
celiac axis and blood freely flowed via the GDA.

Conclusion

Although relatively rare, CAS is a vascular pathology
that could be encountered by general surgeons
during pancreaticoduodenectomies. The successful
management of CAS requires the surgeons to
conduct meticulous preoperative radiological
workup, as well as to get the participation of an
experienced vascular team in the management. The
majority of these cases are effectively managed by
endovascular stenting prior to the
pancreaticoduodenectomy, however if the CAS is
diagnosed during the procedure, a surgical
correction is required. It is of note that in young
patients with CAS, surgical revascularization is the
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management option of choice. Finally, in eccentric Abbreviations
type CAS, release of the extrinsic compression on the
celiac artery allows for a less complicated procedure
without the need for a risky vascular reconstruction,
or an endovascular intervention.

CA, celiac artery;

CAS, celiac artery stenosis;

CHA, common hepatic artery;
GDA, gastroduodenal artery
SMA, superior mesenteric artery
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