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Abstract
BACKGROUND 
Annular pancreas (AP) is a rare congenital abnormal rotation of the pancreas. AP 
rarely occurs in adults. Pancreatic tumors and ampullary tumors are related to 
AP, so the discovery and treatment of AP are essential.

CASE SUMMARY 
This study investigated the clinical manifestations, imaging features, 
complications, and treatment of six patients diagnosed with AP at the Department 
of Hepatobiliary and Pancreatic Surgery, First Hospital of Jilin University from 
January 2010 to June 2020. There were four males and two females, with an 
average age of 56.00 ± 9.86 years old. In this study, abdominal pain and jaundice 
were the main clinical manifestations. Imaging can show the “crocodile jaw sign” 
or “double bubble sign”.

CONCLUSION 
For patients with duodenal or biliary obstruction, physicians should give priority 
to AP when imaging examinations suggest that the duodenum is wrapped with 
tissue similar to the density of the pancreas. Symptomatic patients should actively 
undergo surgical treatment.

Key Words: Annular pancreas; Pancreas/abnormalities; Congenital abnormalities; Biliary 
obstruction; Duodenal obstruction; Case report
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Core Tip: Annular pancreas (AP) is a rare congenital abnormal rotation of the pancreas. 
AP is related to the occurrence of duodenal ulcers, pancreatitis, and digestive system 
tumors. In this study, the clinical manifestations, imaging features, complications, and 
treatment of AP were analyzed. If the imaging results show the “crocodile jaw sign”, 
the vigilance of congenital malformed AP should be increased for patients with 
digestive system obstruction.
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annular pancreas: A case report. World J Clin Cases 2020; 8(22): 5722-5728
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INTRODUCTION
Annular pancreas (AP) is a rare congenital abnormal rotation of the pancreas, which is 
a ring of ectopic pancreatic tissue partially or completely surrounding the duodenum. 
During autopsy, the prevalence rate is 0.005%-0.015%[1]. The ring-shaped pancreas 
occurs mostly in neonates, presents with bilious vomiting due to duodenal 
obstruction[2], and is often associated with other congenital anomalies, including 
Down’s syndrome, tracheoesophageal fistula, intestinal atresia, pancreas division, and 
pancreaticobiliary malrotation[3,4]. AP rarely occurs in adults, presenting with the 
symptoms related to chronic pancreatitis and biliary obstruction, and some patients 
have no obvious clinical manifestations[1]. However, pancreatic tumors and ampullary 
tumors are related to AP, so the discovery and treatment of AP are essential[5,6]. This 
study retrospectively analyzed the clinical data of six patients with AP admitted to the 
Department of Hepatobiliary and Pancreatic Surgery, First Hospital of Jilin University 
from January 2010 to June 2020 and summarized the imaging manifestations, clinical 
manifestations, and treatment methods of AP to improve doctors' understanding and 
treatments of this rare entity.

CASE PRESENTATION
Chief complaints
Of the six patients, five had abdominal pain as the main complaint, and four of them 
had jaundice. Only one patient had vomiting as the main clinical manifestation.

History of present illness
One patient was diagnosed with duodenal ulcers due to abdominal pain half a month 
before being seen at our hospital. One patient was admitted to a local hospital for 
acute pancreatitis 1 mo prior. Later, he was transferred to our hospital for further 
treatment. The remaining four patients did not receive other treatments and received 
the first treatment at our hospital.

History of past illness
Of the six patients, three had a history of hypertension, and two had a history of type 2 
diabetes. One case had silt-like stones in the bile duct without symptoms. One case 
had an unremarkable medical history.

Physical examination
Five patients had mild upper abdominal tenderness, and four had yellow skin and 
sclera. The other tests did not show obvious abnormal manifestations.

Laboratory examinations
The levels of total bilirubin and glutamine transferase were elevated in four patients 
(Table 1).

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v8/i22/5722.htm
https://dx.doi.org/10.12998/wjcc.v8.i22.5722
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Table 1 General information

Gender Age (yr) Complaint TBIL GGT Concomitant diseases

Male 70 A + J 56.5 486 Ampullary tumor, dilatation of the bile duct

Male 48 A + J 92.6 964.1 Dilatation of the bile duct

Female 52 A + J 86.9 1256.8 Dilatation of the bile duct

Female 51 V 29.1 45.6 Duodenal ulcer

Male 48 A + J 74.5 1929.5 Dilatation of the bile duct, bile duct stones, pancreatitis

Male 67 A 21.6 60.8 Ductal adenocarcinoma of the pancreas

TBIL: Total bilirubin; GGT: γ-glutamyl transpeptidase; A: Abdominal pain; J: Jaundice; V: Vomiting.

Imaging examinations
Abdominal contrast-enhanced computed tomography (CT) showed that all of the six 
cases had the pancreas wrapping around the duodenum; in five of them, it 
surrounded the descending section of the duodenum, and in one case, it surrounded 
the duodenal bulb. Four patients had biliary dilatation. The “double bubble sign” was 
observed in two cases (Figures 1-3). Magnetic resonance cholangiopancreatography 
(MRCP) examination performed in two patients showed similar signal of the soft 
tissue surrounding the duodenum to pancreatic tissue (Figures 4 and 5).

Concomitant diseases
One patient had pancreatitis, one had bile duct stones, one had ampullary tumors, and 
one had pancreatic ductal adenocarcinoma.

FINAL DIAGNOSIS
A clear diagnosis was based on imaging examination and intraoperative findings. 
Surgery is the gold standard for the diagnosis of AP. Four patients were diagnosed 
with AP during the operation. Two patients were diagnosed with AP based on 
imaging examination.

TREATMENT
During treatment, two patients underwent cholecystectomy, cholangiojejunostomy, 
and duodenojejunostomy. One patient underwent duodenojejunostomy. One patient 
underwent laparoscopic pancreaticoduodenectomy. Two other patients refused 
further treatment.

OUTCOME AND FOLLOW-UP
The patients received follow-up visits one year after being discharged from the 
hospital. Two patients who had not undergone surgery had symptoms of upper 
abdominal pain, but they still refused surgery. Among the four patients who 
underwent surgical treatment, three had good quality of life and no adverse 
complications. The other patient died after being diagnosed with pancreatic head 
cancer, bilateral lung metastasis, and abdominal lymph node metastasis.

DISCUSSION
AP is a congenital malformation. At approximately 6-7 wk of gestation, the duodenum 
rotates 90 degrees from the left to right, and the ventral side usually moves back and 
down around the duodenum[2,7-9]. The ventral pancreas then approaches the dorsal 
pancreas. Finally, ventral and dorsoventral fusion forms the pancreas[8]. The ventral 
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Figure 1 Computed tomography images of the duodenum in annular pancreas patients. A: Orange arrows show dilated duodenum; B-D: White 
arrows show annular pancreas, and orange arrows show narrowed duodenum; E: Orange arrow shows that the duodenal wall is thick, suggesting a tumor.

Figure 2 Double bubble sign in computed tomography images. A: Orange arrows show dilatation of the duodenum, stomach, and common bile duct; B-
E: Orange arrows show annular pancreas; F: Orange arrow shows annular pancreas, and white arrow shows narrowed duodenum.

pancreas forms most of the head of the pancreas. The dorsal pancreas forms a small 
part of the head of the pancreas and the body and tail of the pancreas. The ducts of the 
ventral and dorsal pancreas are connected. The original anterior pancreatic duct 
becomes the accessory pancreatic duct. The original dorsal pancreatic duct forms the 
main pancreatic duct and the accessory duct of the accessory pancreatic duct[4,9,10].

If the fusion position of the ventral pancreas and the dorsal pancreas is abnormal, all 
or part of the pancreas tissue surrounds and compresses the duodenum, causing 
complete or incomplete duodenal obstruction; the latter is more common. An 
incomplete AP means that the AP only surrounds 2/3 to 4/5 of the diameter of the 
duodenum. Six patients with AP in this study were recruited from a single center over 
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Figure 3 Incomplete annular pancreas. A: Orange arrow shows narrowed duodenum; B: Orange arrow shows annular pancreas.

Figure 4 Annular pancreas gradually wraps around the duodenum. A-C: Orange arrows show dilatation of the common bile duct; D and E: White arrows 
shows narrowed duodenum; F: Orange arrows show dilatation of the common bile duct; C-E: Yellow arrows show annular pancreas.

Figure 5 Stenosis of the end of the common bile duct. A: Orange arrow shows choledochal strictured end; B and C: Orange arrows show the incomplete 
annular pancreas.
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10 years, and all of them had incomplete AP, confirming that adult-type AP is rare and 
mainly incomplete duodenal obstruction.

AP in adults is characterized by peptic ulceration, duodenal obstruction, 
pancreatitis, and obstructive jaundice[1,11]; 70% of patients present with abdominal pain, 
60% with nausea and vomiting, and a few with jaundice[3]. In this study, four patients 
had abdominal pain and jaundice, one only had abdominal pain, and one had nausea 
and vomiting. The clinical manifestations were related to the degree of duodenum 
compression by the AP, whether it compresses the common bile duct, and the degree 
of compression of the common bile duct. Compression of the duodenum and common 
bile duct directly leads to local obstruction of the duodenum, edema, and chronic 
inflammation of the bile duct and pancreas. This finding is consistent with the clinical 
manifestations reported by Kim et al[12] and Huddleston et al[9]. These studies suggested 
that, for patients with duodenal obstruction or biliary obstruction, pathological disease 
should be considered, and the vigilance of congenital malformed AP should be 
increased.

Imaging examination has a suggestive role in preoperative diagnosis. CT 
examination showed that the head of the pancreas was enlarged, and pancreatic tissue 
went from the back of the duodenum to its descending portion. The texture, density, 
and enhancement of the AP tissue are similar to those of normal pancreatic tissue, 
completely or partially surrounding the duodenum. When it is found that the 
pancreatic head is located in front of or behind the duodenum, or the pancreas tissue is 
located on the back and outside of the duodenum, it is called the “crocodile jaw 
sign”[9,13]. The results of preoperative imaging examinations in this study were similar 
to those reported in the literature. CT enhancement of the upper abdomen revealed 
pancreatic tissue rings, dilation of the common bile duct, and double bubble signs, 
which meant that the duodenum and stomach expanded due to duodenal obstruction. 
Bile duct calculus and peripancreatic exudation can also be seen in some cases.

Endoscopic retrograde cholangiopancreatography (ERCP) and MRCP can show an 
annular pancreatic duct trend, but as the ERCP is an invasive operation, MRCP 
combined with CT is preferred. MRCP examination has guiding significance in the 
diagnosis of AP. In this study, MRCP showed that the signal intensity of soft tissue 
extending along the pancreatic head and surrounding the duodenum was similar to 
that of normal pancreas. The fine-line tubular signal can be seen in the soft tissue, 
communicating with the main pancreatic duct, and the main pancreatic duct is slightly 
dilated. The upper part of the enveloping duodenum and the common bile duct are 
slightly dilated. In this study, part of the pancreas was observed around the 
duodenum during the operation. Therefore, surgery is the gold standard for the 
diagnosis of AP.

Adult-type AP should be differentiated from pancreatic cancer and duodenal 
cancer. Pancreatic head cancer is characterized by a lack of blood supply, mild 
heterogeneous enhancement, unclear border, invasion of blood vessels, and metastases 
to the liver, lymph nodes, and peritoneum. Duodenal cancer is characterized by a 
concentric narrowing of the duodenal cavity, thickening of the duodenal wall, and 
irregular masses. Besides, it can metastasize to the liver, peritoneum, and lymph 
nodes[9].

Adult-type AP is associated with pancreatitis, malignant tumors of the digestive 
system, and duodenal ulcers[14,15]. In this study, one case of AP patient was complicated 
with duodenal ulcers due to the gastric retention and high acidity caused by duodenal 
stenosis[16]. In this case, the duodenal bulb and the back of the bulb were surrounded 
by the pancreatic head from the rear. The obstructed bile and alkaline digestive fluid 
of pancreatic juice entered the intestinal cavity, causing damage to the intestinal 
mucosa. One patient with AP was complicated by pancreatitis and bile duct stones. 
The reason may be due to the compression of the common bile duct and pancreatic 
duct, as the pancreatic juice cannot be discharged smoothly, and cholestasis could lead 
to pancreatitis and cholelithiasis. One case of AP complicated with pancreatic duct 
adenocarcinoma and one case complicated with ampulla tumor were included in this 
study. It is speculated that the duodenal obstruction caused by AP will lead to the 
continuous loss of cells in the ampulla area, and the rapid renewal of mucosa may lead 
to abnormal proliferation and metaplasia in this area[17]. At the same time, the 
occurrence of pancreatic cancer may be related to chronic pancreatitis, but it is 
currently impossible to prove its causal relationship. Therefore, patients with AP with 
clinical manifestations should be operated on in a timely manner to avoid serious 
complications and reduce mortality.

Asymptomatic AP does not need treatment[18]. Duodenojejunostomy is preferred for 
patients with severe duodenal stricture[19]. Pancreatoduodenectomy should be 
considered for AP associated with chronic pancreatitis, pancreatic duct stones, or 
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malignant tumors[3].

CONCLUSION
AP in adults is characterized by duodenal obstruction, pancreatitis, and obstructive 
jaundice. Imaging can show the “crocodile jaw sign” or “double bubble sign”. MRCP 
shows that the signal of annular pancreatic is similar to normal pancreatic. Adult 
circular pancreas is associated with pancreatitis, malignant tumors of the digestive 
system, and duodenal ulcers. Surgical treatment should be performed for AP with 
clinical symptoms in time.
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