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Introduction

Superior mesenteric artery syndrome (SMAS) is a rare con-
dition characterized by vascular compression, wherein the 
third part of the duodenum is compressed between the aorta 
and the superior mesenteric artery (SMA).1 Several predis-
posing factors for SMAS, affecting the aortomesenteric 
angle, have been identified. SMAS can present with acute 
manifestations such as proximal small intestinal obstruction 
or more commonly with chronic manifestations including 
weight loss, vomiting, decreased appetite, and postprandial 
abdominal pain.2 Conservative management, involving par-
enteral nutrition and nasogastric tube decompression, can be 
effective. However, SMAS can lead to serious complications 
due to the close anatomical relationships between D3, the 
main bile duct, and the Wirsung canal. This report presents a 
case of SMAS-induced pancreatitis.

Case report

A 20-year-old Caucasian female was admitted to the hospital 
with abdominal pain and vomiting. The patient had a history 

of acute severe colitis refractory to intensive medical ther-
apy, resulting in subtotal colectomy with double stomia. One 
month post-surgery, the patient experienced epigastric pain, 
bilious vomiting, and a 15-kg weight loss over 3 months. On 
examination, the patient had weakened with a performance 
status of 2 and a body mass index (BMI) of 15 kg/m2. 
Abdominal tenderness was noted in the epigastric and right 
upper quadrant areas, with no signs of peritoneal irritation. 
Stoma openings were functional. Initial blood investigations 
revealed a normal white count, a hemoglobin level of  
8.38 g/dL, slightly low albumin level at 34 g/L, and cytolysis 
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predominant to aspartate aminotransferase and cholestasis 
on liver enzyme panel. C-reactive protein levels were ele-
vated at 60 mg/L. However, lipasemia and other biological 
examination results were unremarkable. Abdominal com-
puted tomography (CT) scan showed an acute angle of 16° 
between the SMA and the aorta (normal range 25°–65°), 
with compression on the anterior third part of the duodenum. 
Proximal duodenal dilatation was observed with an SMA-
aorta distance of 3.7 mm (Figure 1). Upper endoscopy 
revealed biliary gastric stasis, confirming the diagnosis of 
SMAS. Additionally, acute pancreatitis was diagnosed based 
on acute epigastric pain and Balthazar D grade 

acute pancreatitis observed on CT scan (Figure 2). However, 
etiological assessment for acute pancreatitis was negative, 
with no evidence of alcohol abuse, drug-related causes, 
hypercalcemia, or hypertriglyceridemia. Ultrasonography 
and magnetic resonance angiography showed no biliary 
stone, pancreatic mass, or malformations.

Although idiopathic case could not be denied, the patient 
was diagnosed with acute pancreatitis resulting from increased 
intraduodenal pressure due to SMAS.

The patient was initially managed with total parenteral 
nutrition and a continuous nasogastric aspiration tube for 
decompression. Subsequently, she commenced a nutritional 

Figure 1.  Sagittal (a) and axial (b,c) abdominal  CT scan in aortic phase  show a SMAS : Acute angulation of the superior mesenteric 
artery (12 °) (a) , with reduced aortomesenteric distance (3,7 mm) (b) resulted in compression of the third portion of the duodenum, 
leading to dilatation of the proximal duodenum (arrow in c). 

Figure 2.  Axial computed tomography scan images in arterial phase show acute necrotizing pancreatitis involving only the 
peripancreatic tissues CT scan images in arterial phase showing the enhancement of the entire pancreatic parenchyma (white star) 
associated with heterogeneous peripancreatic collections (blue stars), fully encapsulated, containing area of fat (white arrow), fluid 
density, and areas with greater attenuation (blue arrow) compatible with walled-off necrosis.
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assistance program via a nasojejunal tube for enteral alimen-
tation (Nutrison® 1.0 Kcal/ml), starting with an intake of 
10 kcal/kg/day, rehydration with Crystalloid Fluids (1000 ml 
of 0.9% Saline), and antiemetic medication (metoclopramide: 
10 mg three times a day for 5 days). After 10 days, the 
nasogastric tube was removed, and the patient transitioned 
to an oral hypercaloric diet with good tolerance.

Fifteen days post-admission, the patient was asympto-
matic with good tolerance of oral nutrition and had gained 
weight. Due to the successful medical treatment, surgical 
intervention was unnecessary, and the patient was discharged 
home. Three weeks later, she had gained 3 kg. During a 4-year 
follow-up period, the patient remained asymptomatic with no 
recurrence of acute pancreatitis or upper bowel obstruction.

Discussion

SMAS was first described by Von Rokitansky in 1861 as a 
clinical manifestation resulting from vascular compression 
of the third part of the duodenum between the aorta and the 
SMA.3

Various predisposing factors influencing the aortomesen-
teric angle have been identified, including excessive weight 
loss leading to depletion of mesenteric and retroperitoneal 
fat, spine diseases, congenital conditions like a short Treitz 
ligament, or acquired anatomical abnormalities post-surgical 
correction of aneurysms.3,4 In our case, the patient was a 
typical thin young female; however, SMAS can also occur in 
men and across all age groups.5 Our patient had a BMI of 
15 kg/m2 with a significant weight loss of 15 kg over 3 months 
following acute severe colitis and subsequent surgery.

The typical clinical presentation of SMAS includes  
intermittent or postprandial abdominal pain (59%–81%), 
though acute presentations are rare and characterized by 
rapid development of upper intestinal ileus followed by 
vomiting, nausea, and anorexia exacerbating weight loss.6 
Diagnosis is aided by CT scan, which reveals a reduced 
angle between the SMA and the aorta (normally between 38° 
and 65°) and a decreased aorto-mesenteric distance (2–8 mm, 

compared to 10–33 mm in normal cases).2 Diagnosis is gen-
erally confirmed based on symptoms, an aortomesenteric 
angle <22°, and an aortomesenteric distance <8 mm.2

In recent years, the treatment approach for SMAS has 
shifted toward medical management, utilizing advances in 
both enteral and parenteral nutrition. This involves decom-
pression of the stomach and duodenum through nasogastric 
tube placement, correction of hydroelectrolyte imbalances, 
and initiation of enteral hypercaloric nutrition via nasojeju-
nal tube. The success rate of medical treatment is estimated 
to be around 72%, with a recurrence rate of 30%.7 Surgical 
options, such as gastrojejunostomy or duodenojejunostomy, 
are considered if medical treatment fails.3

Persistent obstruction in the third duodenum can lead to 
complications such as biliary reflux, gastritis, duodenal 
ulcers, and pancreatitis due to the close anatomical proxim-
ity of the third part of the duodenum, the main bile duct, and 
the Wirsung canal.

The association between acute pancreatitis and SMAS is 
rare, with very few reported cases.4,5,8–10 In these cases, the 
patients presented with an abdominal pain and distension, and 
repeated vomiting. The diagnosis of SMAS-induced pancrea-
titis was made in all cases after ruling out the usual causes 
with a magnetic resonance cholangiopancreatography show-
ing no evidence of pancreatic duct anomaly or biliary stone 
with no evidence of alcohol abuse, drug-related causes, nor-
mal triglyceride and phosphocalcium levels. The diagnosis of 
SMAS, complicating poor nutritional status, was made based 
on CT scan data in all cases. The clinical presentation of our 
patient is similar to reported cases, except that in our case 
there was no organ failure. Kojima et al.5 reported the case of 
a 76-year-old patient who presented in a state of shock. The 
patient was diagnosed with acute pancreatitis with hypov-
olemic shock resulting from increased intraduodenal pressure 
due to SMAS and gas bloat.5 The association between acute 
pancreatitis and SMAS may be attributed to retrograde reflux 
of bile into the pancreatic duct due to a secondary occlusive 
post-papillary syndrome, leading to activation of pancreatic 
enzymes and subsequent pancreatitis (Figure 3).4,11,12

Figure 3.  Labeled diagram illustrating the mechanism of superior mesenteric artery syndrome -induced pancreatitis.
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In our case, SMAS was considered the cause of acute 
pancreatitis after ruling out other etiologies such as biliary 
stones, alcohol abuse, drug intake, hypercalcemia, or hyper-
triglyceridemia, and the pancreatitis resolved without recur-
rence, making a genetic etiology unlikely.

Furthermore, the patient also presented with cholesta-
sis, which could be explained by compression of the distal 
portion of the common bile duct or sphincter of Oddi  
dysfunction within the framework of SMAS. Imaging did 
not reveal dilatation of the common bile duct, suggesting 
sphincter of Oddi dysfunction as the likely cause of chol-
estasis in our case.13

The sequence of events in this case report is illustrated in 
Figure 4.

Conclusion

SMAS is a multifaceted rare entity with diverse presenta-
tions due to the close anatomical relationships between the 
third part of the duodenum, the main bile duct, and the 
Wirsung canal. Pancreatitis is a rarely reported complication 
of SMAS, caused by retrograde reflux of bile into the pan-
creatic duct, leading to inflammation.
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Figure 4.  Schematic diagram of the sequence of events in this case report.
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