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 Annular pancreas is a developmental anomaly that can be associated 

with other conditions such as Down syndrome, duodenal atresia, and 

Hirschsprung disease. A band of pancreatic tissue, in continuity with the 

pancreatic head, completely or incompletely encircles the descending 

duodenum, sometimes assuming a “crocodile jaw” configuration. We 

present the case of an adult who presented with epigastric pain and 

vomiting and was found to have annular pancreas.     

 A
nnular pancreas is an uncommon and infrequently 
reported anomaly. Th e malformation was given its de-
scriptive name in 1862 by Ecker ( 1 ). Th e prevalence 
ranged from 5 to 15 per 100,000 adults in a cadav-

eric case series and was 1 in 250 on an endoscopic retrograde 
cholangiopancreatography (ERCP) study ( 2 ). Annular pan-
creas presents diff erently in neonates and adults. In neonates, 
it usually causes duodenal obstruction and may be associated 
with other congenital abnormalities such as Down syndrome. 
In adults, however, it can present as pancreatitis and associ-
ated biliary obstruction. Symptoms can occur when either a 
complete or incomplete ring of pancreatic tissue encircles the 
second portion of the duodenum. We report a case of annular 
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pancreas that was diagnosed in an adult based on radiologic 
tests and was treated surgically. If the condition is not diagnosed 
quickly, it can lead to severe morbidity and mortality. Contrast-
enhanced computed tomography (CT), magnetic resonance 
imaging (MRI), endoscopic ultrasonography, and laparoscopic 
ultrasonography are used as advanced imaging techniques even 
in asymptomatic patients ( 3 ). 

  CASE REPORT 
 A 42-year-old man presented with severe epigastric pain, 

vomiting after meals, and signifi cant weight loss. Abdominal 
ultrasound showed gross dilatation of the stomach and duode-
num with suspicion of annular pancreas   (Figure 1)  . Contrast-
enhanced CT revealed pancreatic tissue partially encircling the 
duodenum with gastric outlet obstruction   (Figure 2)  . On axial 
T1-weighted MRI, partial annular pancreas was seen with a 
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 Figure 1.      Axial ultrasound images showing  (a)  a grossly dilated stomach and  (b)  at the inferior level, pancreatic tissue encircling the duodenum.  
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“crocodile jaw” appearance   (Figure 3)  . Based on the imaging 
fi ndings, partial annular pancreas with gastric outlet obstruction 
was diagnosed. Th e patient underwent duodenoduodenostomy 
with relief of symptoms. At 6-month follow-up, he had no 
complaints.     

  DISCUSSION 
 Pancreatic development starts with two ventral buds and one 

dorsal bud, which appear at about the fi fth week of gestation. 
Th e two ventral buds unite and then rotate with the duode-
num at about the seventh week of gestation. Th e ventral bud 
forms the uncinate process and the head of the pancreas, and 
the dorsal bud forms the body and tail of the pancreas. Failure 
of the ventral and dorsal buds to fuse results in entrapment of 
the duodenum (mostly the posterior part) by the pancreas and 
leads to formation of annular pancreas ( 1, 2, 4 ). 

 Annular pancreas can be complete or incomplete. In com-
plete annular pancreas, a complete ring of pancreatic tissue 
surrounds the duodenum. In incomplete annular pancreas, an 
incomplete ring of pancreatic tissue surrounds a portion of 
the circumference of the duodenum, giving a “crocodile jaw” 
 appearance. Complete annular pancreas is a well-known entity; 
however, incomplete annular pancreas is often poorly recog-
nized and may be undetected, especially in patients who do not 
 present with duodenal obstruction ( 2 ). 

 Preoperative diagnosis has improved considerably with the 
development of newer techniques such as ERCP and magnetic 
resonance cholangiopancreatography (MRCP). MRCP has su-
perseded ERCP, as it is noninvasive ( 3 ). Annular pancreas can be 
diagnosed when pancreatic tissue is seen encircling the second 
part of duodenum. On CT and MRCP, a complete ring of 
pancreatic tissue surrounding the duodenum suggests complete 
annular pancreas, and posterolateral extension of pancreatic 
tissue to the duodenum suggests incomplete annular pancreas. 
Both MRI and multidetector CT reveal pancreatic tissue en-
circling the duodenum, which retains the signal intensity and 
density of normal pancreas even after contrast administration. 
Treatment consists of bypassing the duodenal obstruction by 
duodenoduodenostomy or laparoscopic gastrojejunostomy.     
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 Figure 2.      Contrast-enhanced CT images with 4 mm slice thickness.  (a)  A coronal multiplanar reconstruction showing duodenal obstruction as a result of annular 

pancreas.  (b)  An axial image showing the dilated stomach and pancreatic tissue extending anteromedially to the second part of the duodenum.  

 Figure 3.      An MRI gradient echo sequence (T2 FFE) of the same patient showing 

hyperintense pancreatic tissue extending anteromedially to the duodenum with 

the crocodile jaw sign.  
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