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CASE REPORT

Celiac axis stenosis as a rare but critical condition treated 
with pancreatoduodenectomy: report of 2 cases
Hyeong Min Park, Seung Duk Lee, Eung Chang Lee, In Joon Lee, Sung-Sik Han, Hyun Boem Kim,  
Seoung Hoon Kim, Soon-ae Lee, Sang-Jae Park
Center for Liver Cancer, National Cancer Center, Goyang, Korea

INTRODUCTION
Celiac artery occlusion or stenosis is identified in approxi

mately 12.5%–49% (2%–24%) of all individuals undergoing 
abdominal angiography [1,2]. If there is no vascular anatomic 
variation, the celiac artery supplies blood to the upper abdo
minal organs such as the liver, stomach, duodenum and 
spleen. However, in general, the celiac artery has no clini
cal significance, owing to collateral pathways such as pan
creaticoduodenal arcades or dorsal pancreatic artery and 
embryological communication between the celiac axis and 
the superior mesenteric artery (SMA) [3]. There are various 
causes of celiac stenosis, and they can be either vascular or 
nonvascular. The most common causes of celiac axis stenosis 
(CAS) are arteriosclerosis in Western countries and median 
arcuate ligament (MAL) compression in Eastern countries 
[4,5]. Among the various causes of CAS, MAL compression is 

found in up to 5% of patients during pancreatoduodenectomy 
(PD) [68]. The MAL is a band of connective tissue that runs 
transversely across the aorta and connects the diaphragmatic 
crura [7]. MAL compression was first described in 1963. This 
phenomenon is due to the celiac axis arising from the aorta at a 
higher level than normal, or it can occur if the MAL is located at 
a lower position than normal [9]. A few published reports have 
described CAS or occlusion due to MAL compression and its 
treatment. In this report, we describe two cases of patients with 
CAS due to MAL compression during surgery for pancreatic 
cancer at the pancreatic head.

CASE REPORT

Case 1
A 57yearold woman was referred to our institution with 

a 2month history of painless jaundice. Other than that, she 

We describe 2 cases of patients with loss of hepatic arterial flow during surgery for pancreatic head cancer due to celiac 
stenosis caused by median arcuate ligament compression. The first case underwent pylorus-resecting pancreato-
duodenectomy for pancreatic head cancer. After resection of the gastroduodenal artery, flow in the common hepatic artery 
disappeared, and celiac axis stenosis was identified. Interventional stent insertion was attempted, however, it failed due to 
the acute angle of the celiac orifice (os). This problem was resolved by arterial reconstruction. The second case underwent 
pylorus-preserving pancreatoduodenectomy for pancreatic head cancer and the same phenomenon occurred during the 
procedure. Interventional stent insertion was also tried; in this patient, however, it failed due to the acute angle of the 
celiac os. The problem was resolved by changing a femoral approach to a brachial approach, and the stent was inserted 
into the celiac os successfully.
[Ann Surg Treat Res 2016;91(3):149-153]
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was healthy. Her serum total bilirubin level was 6.5 mg/dL, 
her CA 199 concentration was 3,243 U/mL, and her CEA level 
was 6.9 ng/mL. Preoperative abdominal CT revealed a mass 
in the pancreatic head with the double duct sign. The patient 
underwent a pylorusresecting PD (PrPD). Intraoperatively, after 
the gastroduodenal artery (GDA) was resected, a significant 
decrease in blood flow through the hepa tic artery proper was 
detected. MAL was incidentally observed to be compressing the 
celiac axis. Therefore, we released the MAL and subsequently 
finished the PD. However, the celiac trunk was found to be 
hypotrophic and failed to fully expand, and the patient’s 
arterial flow did not recover. The patient was transferred to the 
angiointervention room while under general anesthesia so that 
an angiographic intervention for her celiac stenosis could be 
performed. Angiography showed severe stenosis of the celiac 
orifice (os). Stent insertion failed, however, because of the acute 

angle of the celiac os. We decided to take the patient back to 
the operating room and inserted the celiac stent successfully 
through the GDA stump intraoperatively (Fig. 1). The return 
of flow in the hepatic artery proper was checked and we 
found that the flow in the common hepatic artery (CHA) just 
after the procedure had disappeared. For occlusion of CHA, 
because approaching the celiac trunk was impossible due to 
the stent, we performed a segmental resection and created an 
anastomosis between the CHA and aorta. The patient’s arterial 
flow recovered. She was discharged without complications 
on the day 18 postoperatively. Her most recent followup CT 
performed about 2 years postoperatively showed that her 
arterial flow was patent (Fig. 2).

Case 2
A 56yearold man visited our institution for the evaluation 

Fig. 1. A 57yearold female who 
re ceived pylorusresecting PD for 
pancreatic head cancer, after the 
resection of gastroduodenal artery 
(GDA); the flow of common 
hepatic artery was not detected 
and ce liac axis stenosis was 
identified in tra operatively. (A) 
Intervention fail ed due to acute 
angulation (full line, arrow) of the 
celiac ori fice. (B) The patient was 
sent back to operating room, and 
stent insertion (circle) was per
form ed through GDA stump in tra
operatively.

A B

Fig. 2. Postoperative CT image of 1st case. (A) Patent arterial flow of common hepatic artery (arrow) and intrahepatic arteries. (B) 
Stent located at celiac orifice and showed patent arterial flow to the splenic artery.

A B
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and treatment of indigestion that had started a month earlier. 
His serum total bilirubin level was 1.0 mg/dL, his CA 199 
concentration was 284 U/mL, and his CEA level was 3.5 ng/
mL. Preoperative abdominal CT revealed an illdefined, low 
attenuation lesion at the head of the pancreas with distal 
pancreatic duct dilation that suggested pancreatic cancer. 
The patient had an abnormality in his vascular anatomy; 
the celiac os was not shown clearly, and the GDA originated 
from the SMA. He underwent pyloruspreserving PD (PPPD). 
During the operation, flow in the hepatic artery proper was 
not detected after resection of the GDA. Angiography was 
performed just after the operation while the patient was 
under general anesthesia. Severe stenosis of the celiac os was 
found. A femoral artery approach for ballooning and stent 
insertion failed because of the acute angle and stenosis of 
the celiac os. Therefore, the vascular approach was changed 
from the femoral to the left brachial approach, and stent 
insertion into the celiac trunk was performed successfully 
(Fig. 3). The patient was discharged without complications 
on the 28th day postoperatively. His last CT performed 14 
months postoperatively showed that his arterial flow was 
patent; however, he died 15 months postoperatively due to the 

recurrence of the tumor.

DISCUSSION
Celiac artery occlusion or stenosis is identified in approxi

mately 12.5%–49% of all individuals who undergo abdominal 
angiography [1,2]. In the case of CAS, antegrade blood flow 
is reduced through the CHA and GDA. However, this has no 
clinical significance, owing to collateral pathways that develop 
from the SMA via the inferior pancreaticoduodenal artery to 
provide retrograde flow through the GDA to the liver [6]. CAS 
is diagnosed by measuring the diameter of the stenotic and 
normal parts of the celiac axis, length of the stenotic part, and 
distance from the aorta. 

Sugae et al. [6] presented the classification of MAL com
pression based on a 3dimensional CT angiography. This 
classification scheme has 3 types. The factors considered are 
rate of stenosis, length of stenosis, distance from the aorta, 
whether collateral pathways exist, and expected procedures. 
The treatment method differs according to the type of stenosis. 
There are various causes of celiac stenosis: (1) extrinsic stenosis 
due to compression by MAL or the celiac ganglion, (2) intrinsic 
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Fig. 3. A 56yearold male re
cei ved pyloruspreserving PD 
for pancreatic head cancer, and 
loss of hepatic artery flow was 
detected after gastro duodenal 
artery ligation. (A) On abdominal 
arteriography, the flow to the 
celiac trunk was delayed severely. 
(B) Approach of the bal loon and 
stent was impossible due to acute 
angulation (dotted line) of the 
celiac orifice. (C) Bal looning and 
stent insertion for stenotic lesion 
(circle) by the brachial approach 
(full line) was performed. (D) Ar
terial flow was improved after the 
pro ce dure.

C D

A B
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stenosis due to atherosclerosis, and (3) other causes, including 
congenital causes, tumor invasion, compression by a swollen 
pancreas in patients with pancreatitis, or injury during angio
graphy [4,5]. The most common cause of CAS in Western 
countries is arteriosclerosis [5]. Among the various causes, celiac 
artery stenosis due to MAL compression is rare. A few cases of 
celiac axis occlusion due to MAL compression and its treatment 
have been reported. Park et al. [4] described the etiology of CAS 
in Korean patients with liver tumors. They reported the causes 
to be extrinsic compression in 55% of patients, intrinsic stenosis 
in 10%, and other causes in 35%. 

For CAS or occlusion due to MAL compression, MAL division 
during surgery can be considered the primary procedure. 
Because this phenomenon appears as the result of an anatomic 
abnormality between the aorta and ligaments arising from the 
aorta, the surgical procedure can resolve and prevent problems 
such as ischemic complications in the upper abdominal organs. 
If the anomaly is congenital, however, the celiac artery has 
been occluded for a long time and stenosis may not be resolved 
by division of the MAL. Some surgeons have reported cases of 
CAS that were resolved by bypass surgery between the CHA or 
carotid artery and aorta via the saphenous vein [3]. Farma and 
Hoffman [8] reported 14 cases of celiac artery stenosis due to 
MAL compression, 11 of which were resolved by MAL division 
and 3 of which were treated with bypass via the saphenous 
vein. Nara et al. [3] reported their experience in treating 7 
patients with CAS who underwent PD. Two of the 4 patients 
without arterial reconstruction or preservation showed marked 
elevation of liver enzymes, and subsequently developed liver 
abscess. Two patients who underwent arterial reconstruction 
and 3 patients who showed no decrease in the intrahepatic 
arterial flow after clamping of the GDA developed no ischemic 
complications. Only 1 case of CAS was caused by MAL com
pression. If surgical resolution is unavailable or ineffective, 
perioperative stent insertion may be helpful for preventing the 
occlusion of arterial flow. This procedure can be fatal, however, 
if thrombosis or stent occlusion occurs. Many reports of suc
cess ful endovascular treatment of patients with CAS caused by 
artherosclerosis have been published, but Sharafuddin et al. [10] 
described the risk of stentcrushing due to persistent external 
compression. Therefore, interventional procedures for these 
patients must be carefully selected.

The difference between our cases and others published pre
viously is in the attempt to insert the stent through the GDA 
stump intraoperatively (Fig. 1). After insertion of the stent, the 
CHA flow disappeared. We assumed that migration or instable 
location of the stent might cause the formation of thrombosis 
in and around the stent and the blood flow disappearance. We 
resolved that problem by performing arterial resection and 
creating an anastomosis. We also changed the vascular access 
method from a femoral to a brachial approach in the second 

case because of acute angulation of the celiac os. By changing 
the vascular approach, double angulation was changed to single 
angulation (Fig. 3).

In our institution, the CT angiography has not been per
formed routinely in patients with pancreatic cancer and we 
could not detect the possibility of CAS through the preoperative 
abdominal CT in the aforementioned first case. When we 
reviewed the preoperative CT images after performing the 
operation, we could estimate the CAS existence. In the second 
case, in contrast to the first case, unclear celiac os was found 
in the preoperative CT and we could plan the postoperative 
interventional stent insertion. Although the primary intention 
of stent insertion through the femoral approach failed, stent 
insertion succeeded by changing the vascular approach from 
the femoral to the brachial approach.

Based upon our experience, we found it necessary to improve 
preoperative evaluation and strategies for treating patients 
who had CAS due to MAL compression. First, communication 
between the surgeon and radiologist in CT evaluation of celiac 
stenosis is very important. If the radiologic image shows an 
advanced collateral vessel or enlarged GDA, the possibility of 
CAS should be considered even if CAS is not shown definitively. 
Then, if necessary, performing balloon angioplasty and stent
ing of the celiac axis would be possible perioperatively. Second, 
in operative techniques involving MAL division and celiac 
artery reconstruction, saving the collateral vessels is also 
important. These techniques may reduce the necessity for 
additional interventions for CAS. As mentioned previously, 
however, arterial reconstruction during PD is not essential, 
because collateral pathways are often developed. However, in 
patients with malignant tumors, preservation of these colla
terals pathways is often impossible or may be undesirable 
because of the need to ensure surgical curability [3]. Finally, 
before division, the GDA should be clamped with palpation or 
the hepatic artery should be assessed by Doppler ultrasound to 
ensure that there is adequate blood flow to the liver.
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