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pancreas: A rare association
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Introduction

Annular pancreas is an uncommon congenital abnormality, 
it consists of a ring of pancreatic tissue encircling the descend-
ing duodenum. It may manifest clinically in the neonate, but 
in the elderly it can mimic a wide range of clinical entities as a 
duodenal obstruction, rarely as a biliary tract obstruction mak-
ing the diagnosis difficult. At present imaging modalities such 
as CT, ERCP and MRCP are used to arrive at a diagnosis. We are 
reporting an unusual combination of annular pancreas and di-
lated biliary system due to distal common duct stenosis without 
pancreatitis or underlying malignancy which is a rare presenta-
tion in adults.

Case report

A 65-year-old male patient was admitted to the emergency 
room with epigastric pain, jaundice, very dark urine, and almost 
white stools that had developed 12 months ago. The biological 
work-up showed increases in the concentrations of total/direct 
bilirubin (14.0/12.9 mg/dL), alkaline phosphatase (744 U/L), 

and aspartate/alanine aminotransferase (226/549 U/L). Ab-
dominal sonography revealed dilatation of the intrahepatic and 
Common Bile Ducts (CBD), with narrowing at the distal portion. 
Abdominal CT scan confirmed that CBD was dilated and shows 
pancreatic tissue encircling the second part of duodenum sug-
gestive of annular pancreas (Figure 1). The Magnetic Resonance 
Cholangiopancreatography (MRCP) result was similar to the CT 
scan, and showed a fusiformly dilated CBD with distal CBD nar-
rowing. The patient was diagnosed with annular pancreas com-
plicated by dilated biliary system.

The endoscopic US examination shows a circumferential 
band like structure surrounding the duodenum and having the 
same echo pattern as the pancreas and confirmed a dilatation of 
the hepatic duct and a short, stenosis of the choledochal duct, 
looking benign with no signs of tumour like masses. The patient 
underwent abdominal laparotomy. Hepaticojejunal anastomo-
sis for distal CBD stenosis was performed. The patient recov-
ered successfully without any complications. 6 months after 
surgery, there was no evidence of symptoms having recurred.
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Figure 1: Abdominal CT scan in axial section (A) coronal reconstruc-
tion (B) and sagittal reconstruction (C), show pancreatic paren-
chyma is seen to completely surround the 2nd part of duodenum 
responsible of a dilatation the common bile duct with normal main 
pancreatic duct and normal duodenal ampulla. No malignant le-
sions features were seen in the pancreas or duodenum.

Discussion

The annular pancreas is a rare congenital anomaly with re-
tained ventral pancreas encircling the duodenum. Its first ana-
tomical description seems to date back to 1818 by Tied man but 
its name was first attributed in 1862 by Ecker [1]. Its frequency 
is variable and difficult to assess: 1/20,000 cases in an autopsy 
series [2].

The embryological origin of the annular pancreas falls under 
two hypotheses:

-Persistence of the left ventral bud which will wrap around 
the intestinal loop during its rotation (Baldwin’s theory) [3].

-Deposition of embryonic remnants during rotation of the 
right ventral bud (Lecco theory) [4].

Annular pancreas can be either complete or incomplete. 
Complete annular pancreas: pancreatic parenchyma or an 
annular duct is seen to completely surround the 2nd part of 
duodenum. Incomplete annular pancreas: annulus does not 
surround the duodenum completely, giving a ‘crocodile jaw’ ap-
pearance [5].

The annular pancreas is revealed in half of the cases in chil-
dren and in the other half in adults [1]. In children, the annular 
pancreas is most often revealed in the first week of life as a duo-
denal stenosis. It is estimated that annular pancreas accounts 
for 35% of the causes of duodenal atresia [6]. Other associated 
congenital malformations have been reported: Common mes-
entery, cardiac malformations, Down syndrome (or trisomy 21), 
anal imperforation, tracheoesophageal malformations, facial 
anomalies. The sex ratio is male, two males to one female. In 
adults, the anomaly is revealed between 40 and 60 years of 
age (mean age 45 years). In a series of 105 patients, the clinical 
manifestations and associated conditions are varied: Abdomi-
nal pain, jaundice, peptic ulcer, acute or chronic pancreatitis, 
biliarylithiasis, pancreatic or biliary cancer. Abdominal pain is 
the most frequent manifestation (70% of cases), followed by 
vomiting and nausea (47%). These manifestations usually re-
flect a digestive stenosis, complicated or not by a peptic ulcer. 
Jaundice is described in 12% of cases. It is related to choledo-

cholithiasis or to an ampulloma or to a cancer of the gallblad-
der. Pancreatic involvement is described in 13 to 24% of cases. It 
may take the form of acute pancreatitis or chronic pancreatitis 
with calcified or non-calcified stones [7].

In our case, no laboratory or clinical signs of pancreatitis 
were present and Endoscopic Ultrasonography (EUS), revealed 
a complete annular pancreas with dilated common bile duct, 
normal main pancreatic duct and normal duodenal ampulla. No 
malignant features were seen in the duodenal mucosa. No obvi-
ous mass lesions were seen.

In reviewing literature, not many cases of annular pancreas, 
causing biliary obstruction, without pancreatitis or (underlaying 
duodenal neoplasm) duodenal obstruction, were found. 

The diagnosis of annular pancreas was initially based on 
duodenography, which demonstrated a regular midduodenal 
stenosis corresponding to the pancreatic ring [8]. Computed 
Tomography (CT) can directly show a periduodenal ring. Echo-
endoscopy shows circumferential bandlike structure, isoechoic 
with the adjacent pancreas, surrounding the descending duo-
denum with hyperechoic foci or even true cystic dilatations of 
secondary ducts [9]. Finally, MRCP and ERCP (cholangio-pancré-
atographierétrograde) are the most reliable means to demon-
strate a pancreatic duct encircling the duodenum, or even to 
look for associated biliary stenosis or signs suggestive of chronic 
pancreatitis and can also diagnose coexisting malignancies [7].

Peptic ulcer disease, pancreatic divisum, primary duodenal 
and pancreatic malignancies should be considered in the differ-
ential diagnosis of an adult patient suspected to have AP [10]. 
Fortunnally imaging shows a ring of normal pancreatic paren-
chyma (high T1-weighted signal intensity) about the duodenum 
and an aberrant pancreatic duct encircling the duodenum and 
joining the main pancreatic duct (best seen on MRCP).

The treatment of annular pancreas is essentially based on 
digestive bypass: Duodenojejunal bypass is the most efficient 
way to treat duodenal stenosis and the peptic ulcer.

In the presence of obstructive jaundice associated with an-
nular pancreas the treatment is essentially based on biliary by-
pass with choledochoenterostomy or placement of an internal 
stent to relieve the obstruction. But only when there is clini-
cal and laboratory evidence of cholestasis. The duodenal ring 
should not be cut because it contains a pancreatic duct whose 
rupture is complicated by a pancreatic fistula.

Surgical treatment of annular pancreas has an excellent 
prognosis as long as there is sufficient appropriate periopera-
tive and postoperative care [11].

Conclusion

Annular pancreas presenting with extra hepatic obstructive 
jaundice is rare, it is usually associated with malignancies of am-
pulla, pancreas or the biliary tract and should not be overlooked 
in adults, and in a few cases as this one could be just an inno-
cent bystander.

Learning points

- The annular pancreas is a rare congenital anomaly. Im-
aging plays a fundamental role in the revelation of this pathol-



www.jcimcr.org                Page 3

ogy, hence the interest in knowing it.

- The abdominal CT and Magnetic Resonance Imaging 
(MRI) make the positive diagnosis by showing the islets of the 
pancreatic parenchyma encircle the 2nd duodenum.

- The treatment of annular pancreas is essentially based 
on digestive bypass.

- Surgical treatment should be avoided given postopera-
tive complications such as pancreatic fistula.
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