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Case Report
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obstruction: A review of literature and a rare case report
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A B S T R A C T

Background: Annular pancreas is a rare congenital anomaly with an estimated incidence of 3.4 per
1,00,000 live births. It is more commonly diagnosed in infants. Its occurrence in adults is exceptionally
rare but clinically significant, as seen in our case, where it presented as a duodenal obstruction.
Case presentation: We present a case of an adult male who presented with a 3-week history of
projectile bilious vomiting associated with postprandial abdominal pain and early satiety. Imaging
studies revealed a segment of the pancreas encircling the second part of the duodenum, along with
pancreatolithiasis. Based on the diagnosis of annular pancreas with chronic calcific pancreatitis, the
patient underwent pylorus-preserving pancreatoduodenectomy.
Materials and Methods: A structured literature review was performed using PubMed and Scopus
databases, covering the period from 2018 to 2024. A total of 24 case reports were analyzed.
Results: The review confirms that annular pancreas remains a rare condition, often undiagnosed in
asymptomatic individuals with abdominal pain (83.3%) and vomiting (41.6%) as the most common
symptoms. The most common diagnostic modality is the CT scan (computed tomography), at 64.1%,
and surgical procedures, such as gastrojejunostomy, are the most common treatment modality, at
46.5%.
Conclusions: It is a rare congenital condition that usually remains undiagnosed in asymptomatic
individuals but typically presents with abdominal pain and vomiting when symptomatic. Diagnosis
relies primarily on CT imaging. Conservative management is preferred for asymptomatic cases, and
surgery is for symptomatic patients. Further research is needed to develop standardized management
protocols.

1. Introduction
The annular pancreas (AP) is a rare congenital anomaly character-
ized by pancreatic tissue partially or completely encircling the sec-
ond part of the duodenum. This results from the aberrant migration
of the ventral pancreatic bud during embryogenesis. This condi-
tion was first described by Tiedemann in 1818 and later termed
“annular pancreas” by Ecker [1]. Between the fourth and eighth
week of embryonic growth, the pancreas typically forms through
the rotation and merging of the dorsal and ventral pancreatic buds,
driven by the duodenum’s expansion. Thereafter, the ventral bud
gives rise to the lower portion of the pancreatic head and the
uncinate process, while the dorsal bud develops into the body and
tail of the pancreas [2]. The majority of cases of AP are identi-
fied in the pediatric population, exhibiting signs of gastric outlet
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obstruction [3]. Common symptoms in adults include abdominal
discomfort, vomiting, and hematemesis in patients [4]. A recent
population-based study in the United States analyzed data from
6,162,600 patients who underwent abdominal imaging, identifying
210 cases of AP. This finding suggests an estimated prevalence rate
of 3.4 per 100,000 individuals [5]. It impacts both sexes, with a
modest predominance towards males [6]. The current standard for
diagnosing AP relies on abdominal imaging techniques, including
ultrasound, computed tomography (CT) scans, barium studies, en-
doscopic retrograde cholangiopancreatography (ERCP), and mag-
netic resonance cholangiopancreatography (MRCP) [7]. Approx-
imately 40% of cases necessitate surgical interventions, such as
duodenoduodenostomy or duodeno-jejunostomy, to circumvent the
blocked duodenal section. Pancreatoduodenectomy is advised only
in instances where the AP coexists with pancreatolithiasis and is
further complicated by chronic pancreatitis [4]. This report con-
denses a meticulous review of 24 recently published case reports
(2018–2024), providing a contemporary overview of symptomatic
adult AP, along with a case report that further contributes to its
clinical significance.

2. Objective
This paper aims to advance the understanding of AP presentation
in adults, a rare condition with limited published research. Through
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a case report and a comprehensive literature review, we seek to
provide valuable insights that enhance the current knowledge of
this pathology.

3. Case Description
A 50-year-old male presented to the outpatient clinic with chief
complaints of vomiting and abdominal pain for 3 weeks. The pain
was intermittent, moderate to severe in intensity, poorly localized in
the upper abdomen, radiating to the back, and was relieved by vom-
iting. There was a history of projectile bilious vomiting associated
with post-prandial abdominal pain and fullness for 3 weeks. The
patient also had a history of chronic smoking and alcohol intake
for 20 years. There was no history of weight loss, fever, or melena.
There were no co-morbidities associated, including no history of
diabetes mellitus, hypertension, tuberculosis, bronchial asthma, or
epilepsy, and no significant past medical or surgical history was
reported. There was no history of similar complaints in the past.
On examination, the abdomen was distended and tender, along
with guarding and rigidity. No mass was palpable per abdomen.
No significant findings in per rectal examination.
Initial investigations, as detailed in (Table 1), revealed slightly
decreased hemoglobin levels, an elevated white blood cell count,
elevated random blood sugar, and slightly deranged liver enzymes.
Renal function tests were within normal limits. Electrolytes were
slightly deranged, and pancreatic enzymes were highly elevated.
Viral markers, including HCV, HBsAg, and HIV, were non-
reactive.
Further, the patient was investigated, and a CT scan of the abdomen
revealed an abnormal configuration of the head of the pancreas with
features suggestive of (F/S/O) chronic calcific pancreatitis (CCP)
and a triangular segment of the pancreatic tissue encircling the
second part of the duodenum (D2), causing complete obstruction.
A few foci of calcification were also noted in the head of the
pancreas (HOP) along with stranding of peripancreatic fat and
dilated pancreatic duct with no evidence of malignancy or necrosis
(Figure 1).

Figure 1: Axial sections: A) Plain CT scan showing presence of hyperdense
calcific lesion in the head of the pancreas. B) CECT showing bulky head
of pancreas (HOP) with features suggestive of chronic calcific pancreatitis,
dilated pancreatic duct, and presence of foci of calcification.

Based on the diagnostic findings, surgical intervention was planned.
The patient underwent pylorus-preserving pancreatoduodenec-
tomy under general anesthesia with endotracheal tube intubation.
After proper painting and draping, a nasogastric tube was inserted
for gastric decompression. An extended right subcostal incision
was given to access the abdominal cavity. Intraoperatively, the first
part of the duodenum (D1) was found to be dilated (Figure 2), with
annular pancreatic tissue encircling the second part (D2), causing

Table 1: Initial investigations
Investigations Value Normal Range
Haemoglobin 9.5 g/dl 13.0–17.0
TLC 18 ×103/uL 4.0–10.0
RBS 155 gm/dl 80.0–140.0
Liver Function Tests
SGOT 89 IU/L 0.0–35.0
SGPT 92 IU/L 0.0–41.0
Alkaline Phosphatase
(ALP)

109 IU/L 40.0–129.0

Albumin 3.2 g/dl 3.5–5.2
Bilirubin 2.5 mg/dl 0.1–1.2
Renal Function Tests
Serum urea 42 mg/dl 17.0–43.0
S. Creatinine 1.4 mg/dl 0.6–1.1
INR 0.91 0.8–1.2
Electrolytes
S. Na+ 135 mmol/L 136.0–145.0
S. K+ 4.1 mmol/L 3.5–5.0
S. Ca2+ 6.2 mg/dl 8.6–10.3
Pancreatic Enzymes
S. Lipase 2850 U/L 13.0–60.0
S. Amylase 1549 U/L 22.0–80.0
Viral Markers
HCV Non-Reactive –
HBsAg Non-Reactive –
HIV Non-Reactive –

Hb, Haemoglobin; TLC, Total Leukocyte Count; RBS, Random Blood Sugar;
SGOT, Serum Glutamic Oxaloacetic Transaminase (AST); SGPT, Serum Glutamic
Pyruvic Transaminase (ALT); ALP, Alkaline Phosphatase; INR, International
Normalized Ratio; S. Na, Serum Sodium; S. K, Serum Potassium; S. Ca², Serum
Calcium; S. Lipase, Serum Lipase; S. Amylase, Serum Amylase; HCV, Hepatitis C
Virus; HBsAg, Hepatitis B Surface Antigen; HIV, Human Immunodeficiency Virus.

its narrowing (Figure 3)) – findings consistent with the preop-
erative radiological imaging findings. Intra-operatively, a mass-
forming lesion was palpated in the HOP. A stapler was fired along
the distal part of the stomach, and another was fired approximately
20 cm distal to the ligament of Treitz. A jejunal loop was then
brought up retrocolically, and an end-to-side anastomosis was per-
formed, resulting in pancreatojejunostomy, hepaticojejunostomy,
and gastrojejunostomy. The specimen was then resected, and the
area post-resection was visualized. The macroscopic inspection
of the gross specimen by observing the cut section revealed the
presence of a stone in the HOP (pancreatolithiasis) (Figure 4). The
postoperative course was uneventful, with mild abdominal pain and
minimal serosanguinous discharge from the drain. The patient was
discharged on postoperative day 7 in a stable condition.
Microscopic examination of the resected specimen revealed chronic
inflammatory infiltrates with interlobular fibrosis, confirming the
diagnosis of chronic calcific pancreatitis. Pancreatic duct dilation
and pancreaticolithiasis were noted without evidence of dysplasia
or malignancy.
At 6-month postoperative follow-up, the patient remained asymp-
tomatic with complete resolution of vomiting and abdominal pain.
No signs of recurrence or complications were observed on CT
imaging and labs.
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All procedures performed in this study adhered to the ethical
standards of the institutional and national research committee and
the Helsinki Declaration. Informed written consent was obtained
from the patient for the publication of this case report and accom-
panying images. No identifiable patient information is included in
this publication. Ethical approval was waived by the Institutional
Review Board (IRB) for the case reports.

Figure 2: Intra-operative imaging showed dilated D1 due to distal compres-
sion by the annular pancreatic tissue encircling D2.

Figure 3: Intra-operative finding- Imaging showing annular pancreatic
tissue encircling the duodenum, causing dilation in the proximal part along
with other visible visceral organs.

4. Discussion
AP is a rare congenital anomaly resulting from an embryological
error during the fifth to seventh weeks of gestation, wherein the
ventral pancreatic bud fails to rotate properly, leading to partial or
complete encasement of the duodenum. This case illustrates the

Figure 4: Macroscopic investigation- The cut-section of the resected spec-
imen revealed the presence of a stone in the annular pancreatic tissue
(pancreato-lithiasis) along with the resected gall bladder and jejunum.
Stapler lines are visible in the specimen.

elusive nature of the condition, consistent with historical autopsy-
based prevalence estimations of approximately 1 in 20,000, al-
though more recent radiological studies suggest higher rates [8].
These discrepancies underscore the underrecognized burden of
AP, particularly in adults, where incidental diagnoses often mask
symptomatic presentations. In our patient, the diagnosis of AP with
CCP highlights the clinical challenges posed by its nonspecific
symptoms—most commonly abdominal pain, nausea, and vomit-
ing, and less frequently hematemesis. In a large single-institutional
cohort study, Nagpal et al. [9] reported that 59.6% of adults with
AP were asymptomatic; among symptomatic patients, abdominal
pain was the most frequently observed symptom (50%).
To better contextualize our case and understand current trends,
we conducted a structured literature review focusing on adult
patients with symptomatic annular pancreas who underwent surgi-
cal intervention, particularly pancreatoduodenectomy. This review
aimed to compare presenting symptoms, diagnostic modalities, and
treatment approaches in recently reported cases.

5. Methodology
A structured literature review was performed using PubMed and
Scopus databases, covering the period from 2018 to 2024. The
following Boolean keyword string was applied: (“Annular pan-
creas” OR “pancreatic ring”) AND (“adult” OR “adult presen-
tation”) AND (“case report” OR “case series”). Filters included:
English language, human studies, and adult subjects (aged 18
years or older). The review process was conducted in accordance
with the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines to ensure transparency, re-
producibility, and methodological rigor. A PRISMA flow diagram
detailing the selection process has been included to summarize the
article screening and inclusion process.

5.1. Eligibility criteria and study selection
Studies were included if they reported symptomatic adult cases of
AP confirmed by imaging or intraoperative findings and provided
clinical details including symptoms, diagnostics, and treatment.
Exclusion criteria included pediatric-only data, asymptomatic in-
cidental findings with minimal clinical description, and editorials
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without primary data. Two independent reviewers extracted data
including age, gender, presenting symptoms, diagnostic modal-
ity, treatment modality, and outcomes. Any discrepancies were
resolved through consensus.
5.2. Data extraction
Summary statistics were generated using Microsoft Excel. De-
scriptive percentages were calculated for the following categorical
variables: (a) Symptoms, (b) Diagnosing modality, (c) Modality of
intervention
5.3. Risk of Bias assessment
The methodological quality of the included case reports and case
series was assessed using the Joanna Briggs Institute (JBI) Critical
Appraisal Checklists, specific to each study design. These standard-
ized tools were used to evaluate the risk of bias and ensure the
inclusion of methodologically sound studies in the review.

Figure 5: PRISMA Flow Diagram Illustrating the Study Selection Process
for the Literature Review.

We reviewed 24 published cases (n = 24) of AP since 2018 and
found that patients exhibited abdominal pain (83.3%), vomiting
(41.6%), early satiety (16.6), weight loss (16.6%), melena (4.16%),
dyspepsia (4.16%), hematochezia (4.16%), and diarrhea (4.16%) –
(Table 2) (Figure 5). These manifestations, often mimicking peptic
ulcer disease, pancreatitis, or gastric outlet obstruction, emphasize
the need for a high index of suspicion among clinicians.
The embryological theories proposed by Leeco and Baldwin [25]
offer a foundational framework for understanding the development
of AP. Leeco hypothesized that the ventral pancreatic bud adheres
to the duodenal wall, while Baldwin suggested that persistent
anomalies of the left ventral bud result in the formation of a
pancreatic ring—both mechanisms potentially explaining the an-
nular configuration observed in this patient. Imaging studies played
a critical role in diagnosis, with CT scan revealing pancreatic
tissue posterolateral to the second portion of the duodenum—a

Table 2: Variable symptoms present in patients with annular pan-
creas [10, 11, 12, 13, 14, 15, 6, 16, 17, 18, 19, 20, 21, 22, 4, 23, 1,
24].

No. of patients (n = 24)
Symptoms No. of patients Percentage (%)
Abdominal pain 20 83.3% No. of

patients ( M)elena
1 4.16%
Dyspepsia 1 4.16%
Hematochezia 1 4.16%
Diarrhea 1 4.16%

Table 3: Diagnostic modalities used to diagnose annular pancreas
[10, 11, 12, 13, 14, 15, 6, 16, 17, 18, 19, 9, 20, 21, 22, 4, 23, 1, 24]

(No. of patients n = 223)
Modality No. of

patients
Percentage

(%)
Computed Tomography (CT)
scan

143 64.1%

Magnetic Resonance
Cholangiopancreatography
(MRCP)

52 23.3%

Intraoperative finding 15 6.72%
Endoscopic ultrasound 8 3.58%
Endoscopic Retrograde
Cholangiopancreatography
(ERCP)

5 2.2%

Total 223 100%

finding reported to have 92% sensitivity and 100% specificity for
annular pancreas [25]. Complementary modalities such as ERCP
and MRCP further improve diagnostic accuracy, although their
routine use may be limited by cost and availability.
In our analysis of 24 published case reports comprising 223 pa-
tients, CT was the most frequently employed imaging modality for
diagnosing annular pancreas. By integrating data from Nagpal et
al. [9] with our case series, we summarized the diagnostic tools
utilized in (Table 3). In the present case, the supra-papillary ob-
struction corresponded with the literature, which notes involvement
of the second portion of the duodenum in approximately 74%
of cases, underscoring the anatomical consistency of AP across
patient populations [26].
Management of the AP remains individualized, as no universal
treatment protocol exists. Among patients requiring surgical in-
tervention, gastrojejunostomy is the most frequently performed
procedure. By synthesizing data from Nagpal et al [9]with our
reviewed case reports, the most common surgical approaches are
presented (Table 4). In our patient, pancreatoduodenectomy effec-
tively alleviated the obstruction and the symptoms.
This case adds to the limited body of literature on adult pre-
sentations of AP, where symptomatic manifestations remain less
well understood compared to the extensively documented neona-
tal counterpart. Prevalence estimates vary widely—from 0.0005%
to 0.0015% in autopsy series to 3.4 per 100,000 in recent U.S.
population-based imaging studies [5]. The true incidence of AP
likely lies between these extremes, obscured by asymptomatic
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Table 4: Different treatment modalities in patients [10, 11, 12, 13,
14, 15, 6, 16, 17, 18, 19, 9, 20, 21, 22, 4, 23, 1, 24]

No. of patients (N = 43)
Treatment Modalities No. of patients Percentage (%)
Gastrojejunostomy 20 46.5%
Pancreatoduodenectomy 10 23.2%
Duodenoduodenostomy 5 11.6%
Duodenojejunostomy 4 9.3%
30 2 4.6%
Annular ring resection 1 2.3%
Total pancreatectomy 1 2.3%
Total 43 100%

cases and variability in diagnostic practices. A slight male predom-
inance has been observed among symptomatic adults, consistent
with our patient’s profile.
This report highlights the value of advanced imaging and individu-
alized surgical intervention in managing AP along with CCP, while
emphasizing its diagnostic complexity and clinical heterogeneity.
As a rare entity, AP continues to present diagnostic and therapeutic
challenges, warranting further research to clarify its natural history
and optimize treatment strategies, especially in adults, for whom
timely diagnosis significantly impacts quality of life.
The case described here is noteworthy for several distinctive fea-
tures that differentiate it from most reported instances. Unlike the
typical neonatal presentation marked by early duodenal obstruction
or incidental findings in asymptomatic adults, this 50-year-old male
presented with a three-week history of projectile bilious vomiting,
postprandial fullness, and abdominal pain. This delayed and atypi-
cal symptomatic profile stands out, particularly given the presence
of CCP findings that are infrequently emphasized in existing lit-
erature. CT Scan confirmed the diagnosis, revealing both annular
pancreatic tissue and pancreatic calcification, causing duodenal
obstruction—an uncommon constellation. The likely mechanism
of obstruction may involve ulceration secondary to compression by
the annular tissue in the setting of chronic inflammation.
This combination of a subacute presentation, diagnostic complex-
ity, and the use of an uncommon operative approach —namely,
pylorus-preserving pancreatoduodenectomy (Whipple procedure)
—distinguishes this case and broadens the current understanding
of adult annular pancreas presentations and management.
What sets our review apart from prior studies is its targeted synthe-
sis of 24 recently published case reports (2018–2024), offering a
contemporary overview of symptomatic adult AP. We also provide
a detailed account of less frequently reported symptoms, such as
melena, hematochezia, and dyspepsia, which are often underrep-
resented in broader reviews. Furthermore, by integrating cohort-
level data from Nagpal et al., we enhance the understanding of
these symptoms.[9] with our findings, we present a more com-
prehensive analysis of diagnostic trends and treatment modalities,
summarized in Tables 2 and 3. This layered approach enhances both
the granularity and relevance of our review compared to earlier,
more generalized surveys of the condition.

6. Conclusion
A review of recent case reports confirms that AP remains a rare
condition, often undiagnosed in asymptomatic individuals. Symp-
tomatic patients typically present with abdominal pain and vom-
iting, though additional symptoms such as weight loss and early
satiation may also occur. Abdominal imaging serves as the cor-
nerstone of diagnosis, with CT scans being the most commonly
employed modality to confirm the condition. Asymptomatic cases
of AP generally require no intervention and are managed conser-
vatively. In contrast, surgical treatment is the primary approach
for symptomatic patients, with the specific procedure tailored to
the individual’s anatomy and the severity of the pathology. Further
timely research is needed to establish standardized protocols for the
diagnosis and management of AP.
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