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CASE REPORT

Annular Pancreas: A Rare Cause of Upper Gastrointestinal Bleeding in Adults

Joung Ah Kweun, Hyung Mook Kang, Jang Eon Kim and Sung Jae Park

Division of Gastroenterology, Department of Internal Medicine, Seoul Medical Center, Seoul, Korea

Annular pancreas is a rare congenital anomaly in which a thin band of pancreatic tissue partially or completely surrounds the duodenum.
Itis challenging to diagnose due to its variable clinical presentation. Approximately two-thirds of patients have no symptoms in their
lifetime, and most symptomatic cases are seen in neonates and infants. Symptomatic adult patients present with upper gastrointestinal
symptoms, such as epigastric pain, vomiting, and postprandial fullness associated with gastric outlet obstruction. Complications asso-
ciated with annular pancreas include peptic ulcer disease, pancreatitis, pancreatic head carcinoma, and biliary obstruction. Annular
pancreas is also a rare cause of upper gastrointestinal bleeding in adults, but it should be considered as one of the differential diagnoses
in patients presenting with a peptic ulcer and duodenal stricture. Here, we report the case of a 60-year-old man who presented with
melena and was subsequently diagnosed with an annular pancreas. (Korean J Gastroenterol 2022;79:182-186)

Key Words: Annular pancreas; Duodenum; Melena; Peptic ulcer; Gastric outlet obstruction

INTRODUCTION

Annular pancreas is a rare congenital anomaly that is char-
acterized by a thin ring of pancreatic tissue completely or
partially surrounding the duodenum.™ In a previously pub-
lished study, the pancreatic tissue encircled the second part
of the duodenum in 74% of the cases, while the first or third
parts were involved in 21% of the cases.® Annular pancreas
is typically diagnosed in neonates and infants presenting with
symptoms of gastric outlet obstruction and may be associated
with other congenital anomalies such as Down syndrome, in-
testinal malrotation, Meckel’s diverticulum, as well as duode-
nal and esophageal atresia.* Annular pancreas is challenging
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to diagnose in adults due to its variable clinical presentations
associated with duodenal obstruction, pancreatitis, peptic ul-
cer disease, and pancreatobiliary neoplasia.4 Here, we report
the case of an adult patient who presented with melena and

was diagnosed with annular pancreas.

CASE REPORT

A 61-year-old man presented to the emergency department
with melena that started 3 days previously. He was diagnosed
with a gastric ulcer one year earlier but had no other medical
history. He had been experiencing epigastric pain, postprandial
fullness, and dyspepsia for several years. He appeared dehy-
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drated with conjunctival pallor suggestive of anemia. A physical
examination revealed minimal tenderness in the right lower
abdomen. He had a blood pressure of 124/74 mmHg, a heart
rate of 91 beats/min, respiration rate of 21 breaths/min, and
a body temperature of 37°C. His abdominal radiography, chest
radiography, and electrocardiography findings were normal. A

laboratory workup revealed that his white blood cell count
was 19,400/mm3, hemoglobin 9.8 g/dL, AST 49 U/L, ALT
25 U/L, total bilirubin 0.67 mg/dL, amylase 57 U/L, lipase
84 U/L, BUN 146 mg/dL, creatinine 6.07 mg/dL, and sodium
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124 mmol/L. Upper endoscopy revealed pyloric stenosis and
an active-stage ulcer in the antrum, which was suspected to
be Bormann type lll advanced gastric cancer (Fig. 1A, B).
Microscopically, specimens collected from the antrum revealed
a chronic ulcer. Abdominal contrast-enhanced CT showed dif-
fuse stomach wall thickening, suggestive of gastric cancer
(Fig. 1C). In addition, there was an abrupt narrowing of the
duodenal bulb with a 1.9-cm lobular enhancing lesion, in-
dicative of annular pancreas (Fig. 2).

He was conservatively treated with high-dose intravenous

Fig. 1. (A, B) Endoscopy shows an active ulcer in the gastric antrum and stricture of the pylorus. (C) Initial abdominal computed tomography

shows diffuse thickening of the stomach wall (arrows).

Fig. 2. Initial abdominal computed tomography shows an abrupt narrowing of the duodenal bulb with a 1.9-cm lobular enhancing lesion (white

arrows). (A-C) Axial view. (D) Coronal view.
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pantoprazole, fluid therapy, and empirical antibiotics. Seven
days later, a repeat upper endoscopy showed an improvement
in the gastric ulcer, although the pyloric stenosis persisted
(Fig. 3A, B). A pediatric endoscope was then passed through
the pyloric ring, and it revealed duodenal bulb stenosis (Fig.
3C, D). Biopsy samples were taken from the ulcer in the antrum,
and the pathologic diagnosis remained the same as in the
previous biopsy. He was prescribed a soft diet and an oral

proton pump inhibitor. He commenced a regular diet. Although
he did not complain of any specific discomfort and did not
experience upper gastrointestinal bleeding following con-
servative care, we recommended surgery because of the duode-
nal bulb obstruction. He, however, declined surgery and wanted
to continue conservative care. He was therefore discharged
and we decided to observe the patient’s progress in the out-

patient clinic.

Fig. 3. (A, B) Follow-up endoscopy performed 7 days later demonstrates an improvement in the gastric ulcer, although the pyloric stenosis is
still present. (C, D) Pediatric endoscopy shows normal lumen of the second part of the duodenum and narrowing of the duodenal bulb.

Fig. 4. Follow-up endoscopy performed 6 months after surgery shows (A, B) ulcer scars and (C) anastomosis site in the antrum.
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Five days after discharge, he returned to the emergency
department with a 1-day history of melena and abdominal
pain. Physical examination revealed right upper abdominal
tenderness but the vital signs were stable. Blood tests showed
a hemoglobin level of 8.2 g/dL. The other laboratory findings
were within the normal range. Endoscopy demonstrated an
ulcer in the antrum and a large amount of food residue in
the stomach. We decided to proceed with a surgical proce-
dure to resolve the complication. Gastrojejunostomy with jeju-
nojejunostomy was performed without any postoperative
complications. During surgery, an annular pancreas encircling
the duodenal bulb was found. Two weeks after surgery, the
patient was able to tolerate food and was discharged. Six
months after surgery, the patient underwent upper endoscopy
in an outpatient clinic which revealed ulcer scars (Fig. 4A,
B) and an anastomosis site (Fig. 4C) in the antrum.
Additionally, biopsy samples were taken from the ulcer scars
in the antrum to exclude the possibility of gastric cancer and
a diagnosis of chronic gastritis was made.

DISCUSSION

Annular pancreas is a rare embryologic anomaly, which af-
fects approximately one in 20,000 newborns.® This congenital
anomaly was first reported by Tiedemann in 1818 and was
later named ‘annular pancreas’ by Ecker in 1862.* The reported
incidence in adults is 0.0500.015%,5 but the exact prevalence
is unknown as the majority of patients with an annular pancreas
have no symptoms.6 Several theories have been proposed to
explain the development of annular pancreas. Lecco’s theory
states that the left ventral bud degenerates and the end of
the right ventral bud adheres to the duodenal wall before
its rotation, thereby resulting in the pancreatic obstructive ring7
whereas Baldwin postulated that the persistence and develop-
ment of the left ventral bud is the cause of the annular formation
of the pancreatic tissue surrounding the duodenum.® However,
the pathogenesis of annular pancreas in adults remains
unclear.

The clinical presentation of annular pancreas is variable,
and it may be asymptomatic or symptomatic.2 About two-thirds
of the patients develop no symptoms in their lifetime.® Infants
and children commonly present with symptoms related to duo-
denal obstruction, such as vomiting, abdominal distension,
and food intolerance.* Most of the symptomatic adults aged
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20-60 years show symptoms of upper gastrointestinal tract
obstruction, such as epigastric pain, nausea and vomiting,
postprandial fullness, and early s;atiety.9 The associated compli-
cations in adult patients include gastric outlet obstruction,
peptic ulcer disease with upper gastrointestinal hemorrhage,
acute or chronic pancreatitis, pancreatic head carcinoma, and
biliary obstruction.® In the present case, the patient could toler-
ate the discomfort for a long time because the partial duodenal
obstruction allowed the passage of food through his stomach
and duodenum. However, when he developed severe upper
gastrointestinal symptoms and melena, he visited the hospital
and was diagnosed with a gastric ulcer due to annular pancreas.

Cases of annular pancreas manifesting with upper gastro-
intestinal bleeding are rarely reported. In a case similar to
that in our report, a 12-year-old boy diagnosed with annular
pancreas had severe duodenal obstruction, developed a duode-
nal ulcer, and presented with a sudden onset of hematemesis.™®
Our patient presented with melena due to a gastric ulcer caused
by chronic partial duodenal obstruction. The pattern of upper
gastrointestinal bleeding can differ based on the degree of
duodenal obstruction. Further, as most patients visit the hospi-
tal with symptoms such as abdominal pain and vomiting before
presenting with peptic ulcer bleeding, the reported incidence
of upper gastrointestinal bleeding has been rare in patients
with annular pancreas.

Peptic ulcer disease is reported in 25% of adults with annular
pancreas.1 It is thought to be caused by a gastric outlet ob-
struction, which results in gastric stasis, leading to gastric
acid hypersecretion and reduced access to alkaline
secretions.™ In our case, the patient was diagnosed with an-
nular pancreas surrounding the first part of the duodenum,
and endoscopy showed an active-stage gastric ulcer and stric-
ture of the pylorus. As a gastric ulcer is difficult to distinguish
from advanced gastric cancer, biopsy samples were taken from
the ulcer in the antrum before and after surgery. Consequently,
the lesion in the antrum was confirmed to be a chronic ulcer
and not gastric cancer.

Although surgery is the gold standard for diagnosing annular
pancreas,12 some diagnostic modalities can enable the pre-
operative diagnosis of annular pancreas.13 Ultrasound, simple
abdominal radiography, and upper gastrointestinal series are

1415 Apdominal con-

used to detect duodenal obstruction.
trast-enhanced CT and MRI can reveal the pancreatic head

encircling the descending part of the duodenum.™® ERCP, MRCP,
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and EUS can also provide an accurate preoperative evaluation
of the pancreatic tissue surrounding the duodenum, along

with the bile and pancreatic ducts.*”*®

Endoscopy confirms
gastric outlet obstruction and excludes malignancy, which is
a common cause of pyloric obstruction.*®

Surgery is required in a symptomatic patient with an annular
pancreas. Bypass surgeries such as duodeno-duodenostomy,
duodenojejunostomy, and gastrojejunostomy are preferred.20
Removing the annular ring is not recommended because com-
plications such as pancreatic fistula, duodenal fistula, pan-
creatitis, and pancreatic failure may occur.® In our case, after
bypass surgery, the patient’s discomfort was relieved, and the
gastric emptying time was decreased.

In conclusion, annular pancreas is rarely diagnosed in adults
and is a rare cause of upper gastrointestinal bleeding, but
it should be considered when evaluating a patient with a combi-
nation of peptic ulcer and duodenal stricture. Furthermore,
as annular pancreas may be associated with periampullary
malignancies, it is crucial to obtain a thorough medical history
in addition to performing a complete physical examination so
as not to miss the diagnosis of annular pancreas.

REFERENCES

1. Kiernan PD, ReMine SG, Kiernan PC, ReMine WH. Annular pan-
creas: May Clinic experience from 1957 to 1976 with review of
the literature. Arch Surg 1980;115:46-50.

2. Lloyd-Jones W, Mountain JC, Warren KW. Annular pancreas in the
adult. Ann Surg 1972;176:163-170.

3. Hollender L, Marie A. Pankreas annulare. In: von Alligower M,
Harder F, Hollender F, Peiper J, eds. Chirurgische gastroenterologie.
Berlin: Springer, 1981;1058-1060.

4. Zyromski NJ, Sandoval JA, Pitt HA, et al. Annular pancreas: dra-
matic differences between children and adults. J Am Coll Surg
2008;206:1019-1027.

5. Rondelli F, Bugiantella W, Stella P, et al. Symptomatic annular

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

pancreas in adult: report of two different presentations and
treatments and review of the literature. Int J Surg Case Rep
2016;20S(Suppl):21-24.

. Paraskevas G, Papaziogas B, Lazaridis C, Gigis P, Papaziogas T.

Annular pancreas in adults: embryological development, mor-
phology and clinical significance. Surg Radiol Anat 2001;23:
437-442.

. Lecco TM. Zur Morpnologie des pankreas annulare. Sitzzungsb

Akad Wissensch 1910;119:391-406.

. Baldwin WM. A specimen of annular pancreas. Anat Rec 1910;4:

299-304.

. Chen YC, Yeh CN, Tseng JH. Symptomatic adult annular

pancreas. J Clin Gastroenterol 2003;36:446-450.

Siew JX, Yap TL, Phua KB, Kader A, Fortier MV, Ong C. Annular pan-
creas: a rare cause of upper gastrointestinal bleeding in a child.
J Pediatr Gastroenterol Nutr 2013;57:e34-e36.

Kelly SB, Williamson RC. Annular pancreatitis and gastric cancer.
HPB Surg 1993;7:69-75.

Maker V, Gerzenshtein J, Lerner T. Annular pancreas in the adult:
two case reports and review of more than a century of literature.
Am Surg 2003;69:404-410.

Urayama S, Kozarek R, Ball T, et al. Presentation and treatment
of annular pancreas in an adult population. Am J Gastroenterol
1995;90:995-999.

Jadvar H, Mindelzun RE. Annular pancreas in adults: imaging fea-
tures in seven patients. Abdom Imaging 1999;24:174-177.
Weiss H, Sherer DM, Manning FA. Ultrasonography of fetal an-
nular pancreas. Obstet Gynecol 1999;94:852.

Sandrasegaran K, Patel A, Fogel EL, Zyromski NJ, Pitt HA. Annular
pancreas in adults. AJR Am J Roentgenol 2009;193:455-460.
Dharmsathaphorn K, Burrell M, Dobbins J. Diagnosis of annular
pancreas with endoscopic retrograde cholangiopancreatography.
Gastroenterology 1979;77:1109-1114.

Yamaguchi Y, Sugiyama M, Sato Y, et al. Annular pancreas compli-
cated by carcinoma of the bile duct: diagnosis by MR chol-
angiopancreatography and endoscopic ultrasonography. Abdom
Imaging 2003;28:381-383.

Whittingham-Jones PM, Riaz AA, Clayton G, Thompson HH.
Annular pancreas - a rare cause of gastric obstruction in an
82-year-old patient. Ann R Coll Surg Engl 2005;87:W13-W15.
Thomford NR, Knight PR, Pace WG, Madura JA. Annular pancreas
in the adult: selection of operation. Ann Surg 1972;176:159-162.

The Korean Journal of Gastroenterology



