
Page: 1 2 9 1   

RESEARCH PAPER 

*Author for Correspondence: manidipa96.id@gmail.com 

  
 
 

Prevalence and computed tomography features of incidentally detected 
duodenal diverticula in an Indian tertiary care centre: An observational study 

 
Dr. Ahana Paul1, Dr. (Prof) Shweta Kothari2, Dr. Rahul Singla3 and Dr. Manidipa Paul4* 

 
1Junior Resident, Department of Radio-Diagnosis, Jagannath Gupta Institute of medical sciences and Hospital, Kolkata, 

India 
2Professor, Department of Radio-Diagnosis, Jagannath Gupta Institute of medical sciences and Hospital Kolkata, India 
3Associate Professor, Department of Radio-Diagnosis, Jagannath Gupta Institute of medical sciences and Hospital, 

Kolkata, India 
4*Junior Resident, Department of Radio-Diagnosis, Jagannath Gupta Institute of medical sciences and Hospital, Kolkata, 

India 
1ahanapaul2@gmail.com, 2dr.shweta2011@gmail.com, 3rhmsingla@gmail.com and 4*manidipa96.id@gmail.com 
*Corresponding Author: Dr. Manidipa Paul, Junior Resident, Department of Radio-Diagnosis, Jagannath Gupta 

Institute of medical sciences and Hospital, Kolkata, India 
Email: manidipa96.id@gmail.com  

 
 

Received: 28th Feb, 2026; Revised: 6th March 2026; Accepted: 7th April, 2026; Available Online:  20th April, 2026 
 
 
ABSTRACT 
Background: Duodenal diverticula are increasingly detected incidentally on abdominal CT, yet Indian epidemiological 
data remain limited. This study assesses prevalence, anatomical characteristics, and clinical significance among tertiary 
care patients. 
Objectives: The study aims to determine the prevalence and computed tomography characteristics of incidentally 
detected duodenal diverticula, and to assess their anatomical distribution in patients undergoing abdominal computed 
tomography imaging at a tertiary care centre in eastern India. 
Methods: Prospective cross-sectional analysis of 30 consecutive adults undergoing CECT whole abdomen (June 2024–
December 2025) at JIMSH, Kolkata. Dual-radiologist review (κ=1.0) evaluated D2 periampullary diverticula, 
complications, and biochemical correlates (LFTs, amylase/lipase). 
Results: Mean age 43.1±10.5 years; 53.3% female. Prevalence: 6.7% (2/30)—both D2 medial periampullary (1.5–2.2 
cm, wide-necked, thin-walled, air/air-fluid, no complications). Cases asymptomatic; normal pancreatic enzymes (amylase 
70–95 U/L, lipase 15–58 U/L). Cohort LFTs showed mild nonspecific elevations (ALT 60%, GGT 56.7%). 
Conclusion: Benign duodenal diverticula occur at 6.7% on Indian CECT, exhibiting classic uncomplicated features. 
Routine recognition prevents misdiagnosis; conservative management appropriate absent complications. 
Keywords: Duodenal diverticulum, incidental, computed tomography, periampullary, prevalence, CECT, asymptomatic 
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INTRODUCTION 
Duodenal diverticula are sac-like outpouchings of the 
duodenal wall that typically arise at sites of structural 
weakness where blood vessels or ducts penetrate the 
intestinal musculature.(1) These lesions are classified as 
congenital (true) diverticula, which involve all layers of 
the intestinal wall (mucosa, submucosa, muscularis, and 
serosa), or—more commonly—as acquired (false) 
diverticula, characterized by mucosal and submucosal 
herniation through defects in the muscular layer.(1) 
Acquired diverticula predominate and form via a pulsion 
mechanism, driven by elevated intraluminal pressure on 
vulnerable sites. The second (descending) portion of the 
duodenum, particularly the periampullary region within 2–

3 cm of the ampulla of Vater, is the most common 
location.(2,3) 

Cross-sectional imaging, particularly computed 
tomography (CT), has substantially increased detection 
rates of duodenal diverticula, including in asymptomatic 
individuals. These appear as air- or fluid-filled sacs 
protruding from the duodenal wall, often with air-fluid 
levels or luminal communication.(4,5) On magnetic 
resonance cholangiopancreatography (MRCP), fluid-filled 
diverticula may mimic pancreatic cystic neoplasms, 
underscoring the need for radiologic expertise to avoid 
misdiagnosis.(6) Reported prevalence varies widely 
(0.5%–22%), influenced by diagnostic modality: 1%–6% 



Prevalence and computed tomography features of incidentally detected duodenal diverticula in an Indian tertiary care centre: An 
observational study 

IJDDT, Volume 16 Issue 42s, 2026 Page 1292 

 

on barium studies, up to 22% at autopsy, and 0.46% in 
large CT series, predominantly among older adults (mean 
age ~69 years).(7,8) In India, data are limited but suggest 
higher CT yields; a South Indian tertiary-care contrast-
enhanced CT (CECT) study reported an 8.3% incidence, 
increasing sharply after age 60 without sex bias, supported 
by 4.2% cadaveric findings and 7.5% periampullary rates 
in ERCP cohorts.(9–11) Age-related muscular 
degeneration, periampullary vulnerability, and motility 
disturbances likely drive this pattern.(9) 

Although most duodenal diverticula are asymptomatic 
incidental findings on imaging for unrelated indications, 
1%–5% lead to serious complications, including 
diverticulitis from bacterial stasis, hemorrhage due to 
vascular erosion, rare perforations with high mortality 
from retroperitoneal spread, or periampullary obstruction 
causing Lemmel's syndrome with cholangitis, jaundice, or 
pancreatitis.(12–17) Accurate identification has 
multidisciplinary implications: radiologists must 
distinguish them from retroperitoneal mimics like 
abscesses;(13) gastroenterologists face ERCP challenges 
from ampullary distortion;(18) and surgeons favor 
conservative interventions for bleeding or 
obstruction.(12,15) 

Despite their frequency on abdominal imaging, data on 
prevalence, anatomical distribution, and CT features in 
Indian tertiary care settings remain scarce, with most 
literature derived from Western cohorts (prevalence 2%–
23%).(12,13) Regional factors—such as dietary habits, 
gastrointestinal disease burden, and imaging utilization—
likely influence local epidemiology, highlighting the need 
for India-specific insights to refine diagnostic criteria and 
avert procedural errors. This observational study addresses 
these gaps by systematically evaluating the prevalence and 
CT features of incidentally detected duodenal diverticula 
in an Indian tertiary care cohort, aiming to heighten 
radiologic awareness, reduce misinterpretations, and guide 
tailored management strategies. 

HYPOTHESIS 
This observational cross-sectional study hypothesizes that 
incidentally detected duodenal diverticula on computed 
tomography (CT) imaging in an Indian tertiary care cohort 
will exhibit a prevalence comparable to regional estimates 
(4-8%), predominantly exhibit periampullary vicinity in 
the second duodenal part with characteristic air-fluid 
levels, and show minimal associated clinical complications 
among asymptomatic patients undergoing imaging for 
unrelated indications. 
Aim: To determine the prevalence and computed 
tomography characteristics of incidentally detected 
duodenal diverticula, and to assess their anatomical 
distribution in patients undergoing abdominal computed 
tomography imaging at a tertiary care centre in eastern 
India. 

OBJECTIVES 
• To calculate the prevalence of incidentally detected 

duodenal diverticula among consecutive patients 

undergoing contrast-enhanced computed tomography 
(CECT) of the abdomen 

• To characterize the anatomical features including 
location (duodenal segment, periampullary vs. Non-
periampullary), morphology (saccular/tubular), size, 
neck width, contents (air/fluid/debris), and wall 
characteristics on multiplanar CT reconstructions 

Clinical and radiological implications: 
Accurate characterization of incidentally detected 
duodenal diverticula holds critical importance across 
diagnostic specialties. For radiologists, familiarity with 
characteristic CT features—including air-fluid levels, 
luminal communication, and periampullary location—
prevents misinterpretation as pancreatic cysts, abscesses, 
or retroperitoneal neoplasms, thereby keeping off 
unnecessary follow-up imaging or invasive 
procedures.(13) gastroenterologists benefit from 
preoperative awareness during ercp planning, as 
periampullary diverticula can also distort ampullary 
anatomy and elevate post-procedure pancreatitis risk.(18) 
surgeons need to recognize diverticula as potential 
etiologies of obscure upper gi hemorrhage or biliary 
obstruction, reserving intervention for documented 
complications like perforation or lemmel's syndrome while 
favoring conservative management for asymptomatic 
cases.(12,15,19) contrast-enhanced CT remains the 
cornerstone for diagnosis and complication assessment, 
complemented through mrcp when ductal involvement is 
suspected.(20) 

Knowledge gaps in Indian context 
Despite widespread CT utilization, potential observational 
data on incidentally detected duodenal diverticula from 
Indian tertiary care facilities stay strikingly restricted. 
Current literature offers fragmentary insights—primarily 
retrospective south Indian series reporting 8.3% CECT 
prevalence or 4.2% cadaveric rates—lacking 
comprehensive CT characterization, multiplanar 
reconstruction analysis, or standardized anatomical 
documentation.(9,10) western research, while 
documenting 0.46%–23% incidence across modalities, fail 
to address india-specific factors which includes dietary 
styles, gastrointestinal disease burden, and demographic 
profiles that may modulate local epidemiology.(13,21) this 
paucity hinders establishment of contextually relevant 
diagnostic benchmarks, radiologist training thresholds, and 
risk stratification algorithms for the world's second-most 
populous country. 

Study rationale 
The exponential rise in abdominal CT volume at Indian 
tertiary centers has unmasked increasing incidental 
duodenal diverticula, yet these benign-appearing findings 
pose diagnostic pitfalls while mimicking sinister 
retroperitoneal pathology or complicating 
endoscopic/surgical interventions. Regional knowledge 
deficits—exemplified by absent prospective cohorts 
documenting occurrence, particular anatomical metrics 
(location, size, contents), and complication correlates—
underscore the urgency for systematic research. This study 
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addresses those lacunae thru rigorous CT analysis of 
consecutive cases at an eastern Indian tertiary facility, 
aiming to quantify prevalence, delineate characteristic 
imaging signatures, and correlate findings with clinical 
context. By establishing baseline epidemiological and 
radiologic parameters, our study seeks to empower 
radiologists with india-specific diagnostic confidence, 
optimize multidisciplinary management, and inform public 
health imaging guidelines for aid-constrained settings. 

MATERIALS AND METHODS 

Study design and setting 
This prospective observational cross-sectional study was 
carried out at the department of radio-diagnosis, jagannath 
gupta institute of medical sciences & hospital (jimsh), 
budge budge, Kolkata, India. All consecutive patients 
undergoing contrast-enhanced computed tomography 
(CECT) or non-contrast CT of the whole abdomen 
between june 2024 and december 2025 were evaluated 
over an 18-month study duration. This timeframe ensured 
adequate patient accrual to achieve the calculated sample 
size while capturing seasonal variations in clinical 
presentations. 

Study population and sampling 
The study population comprised adult patients (>18 years) 
undergoing abdominal CT imaging for diverse clinical 
indications including abdominal pain, trauma, suspected 
malignancy, and infection workup. Convenience sampling 
was employed, with consecutive inclusion of eligible 
patients to minimize selection bias and reflect real-world 
radiology practice. 

Inclusion criteria: 
1. Age ≥18 years undergoing CT/CECT whole abdomen 

2. Complete imaging dataset with adequate duodenal 
visualization 

3. Available clinical records for correlation 

Exclusion criteria: 
1. Pregnant or lactating women 

2. Poor-quality CT scans (motion artifact, inadequate 
contrast opacification) 

3. Incomplete medical records 

4. Patient refusal or inability to consent 

Sample size calculation 

Sample size was determined using the single population 
proportion formula: 

 
Where: 
• N = required sample size 

• P = estimated prevalence from a previous study 

• Q = 1 – p 

• L = allowable error (expressed as a proportion) 

Based on the study conducted by Rekha B.M. Et al. 
(2016), the prevalence of duodenal diverticula was 
reported to be 8.3% (p = 0.08).(50) therefore, 

 
Assuming a 10% allowable error (l = 0.1), the 
calculation proceeds as follows: 

 
Hence, the required minimum sample size for this study is 
approximately 30 patients. 

CT imaging protocol 
• All scans utilized a 128-slice multidetector CT scanner 

(somatom definition edge, siemens healthineers) with 
standardized departmental protocols: 

• Non-contrast CT: 120 kvp, 150–250 mas, 1 mm slice 
thickness, pitch 1.5, matrix 512×512 

• CECT (portal venous phase): 100 ml iodinated contrast 
(300 mgi/ml) at 3–4 ml/sec, 70-second delay 

• Reconstructions: Axial (1 mm), coronal/sagittal (2 
mm) multiplanar reformations (mpr) 

• Oral contrast (500 ml neutral/positive) was 
administered routinely to optimize duodenal luminal 
opacification. Radiation dose followed alara principles 
(CTdivol 10–15 mgy). 

Image analysis and study parameters 
Two board-certified radiologists (>5 years’ experience) 
independently reviewed all scans on a dedicated 3d 
workstation (syngo. via, siemens). Discordant findings 
were resolved by consensus. Parameters systematically 
recorded included: (Table 1) 

Demographic variables: Age, sex, socioeconomic status 
(modified kuppuswamy scale) 

Primary imaging endpoints: 
• Presence/absence of duodenal diverticula 

• Location: Duodenal segment (d1–d4), periampullary 
(≤3 cm from ampulla) vs. Juxta-ampullary 

• Morphology: Saccular vs. Tubular, solitary vs. 
Multiple 

• Size: Maximum diameter (mm), neck width (mm) 

• Contents: Air, fluid, debris, air-fluid level, contrast-
filling 

• Wall characteristics: Thickness (<2 mm vs. ≥2 mm), 
smooth vs. Irregular 
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• Complications: Peridiverticular fat stranding, wall 
thickening (>3 mm), gas beyond diverticulum, 
biliary/pancreatic ductal dilatation 

Secondary correlates: Liver function tests (bilirubin, 
ALT, AST, ALP, GGT), serum amylase/lipase when 
available. 

Diagnostic criteria: Extraluminal air/fluid-filled sac with 
clear continuity to duodenal lumen on ≥2 orthogonal 
planes, excluding enteric duplication cysts or neoplasms 
by morphologic features. 

Data collection and management 
Data were captured prospectively using a standardized 
electronic case record form (redcap™) from the hospital 

system. Clinical history (presenting signs and symptoms, 
comorbidities, habits) and laboratory parameters were 
extracted from electronic medical records within 48 hours 
of imaging. Dual data entry minimized transcription errors 
(<1%). 

Statistical Analysis: 
Analysis utilized SPSS v26.0. Continuous variables 
reported as mean ± sd or median (iqr); categorical as 
frequencies/percentages. Prevalence calculated with 95% 
ci using wilson score method. Interobserver agreement 
assessed via cohen's kappa (κ > 0.8 considered excellent). 
No inferential testing performed due to low event rate; 
descriptive statistics emphasized. Significance set at p < 
0.05. 

Table 1: Study parameter summary 
Parameter Assessment method 

Demographics (age, sex, ses) CRF extraction 
Diverticula prevalence CT systematic review 

Location (segment, periampullary) Mpr measurement 
Size/neck morphology Electronic calipers 

Contents/wall characteristics Visual pattern recognition 
Complications Composite criteria 

Clinical correlation Emr laboratory data 
Study registered prospectively with clinical trials registry-
india (CTRI/2024/07/xxxxx). Informed consent secured in 
english/bengali/hindi; illiterate participants utilized 
witnessed thumbprint. Principles adhered: Autonomy 
(right to withdraw), confidentiality (unique coded 
identifiers), beneficence (imaging feedback), non-
maleficence (no additional radiation), justice (inclusive 
sampling). Helsinki declaration compliant; data access 
restricted to investigators. 

This rigorous methodology ensured robust prevalence 
estimation and comprehensive CT characterization, 
establishing methodological benchmarks for future Indian 
imaging studies. 

RESULTS 

Study population characteristics 
Thirty consecutive patients undergoing abdominal 
CT/CECT were evaluated (mean age 43.1 ± 10.5 years, 
range 24–61 years). The 41–50 years age group 
predominated (40.0%, n=12), followed by 31–40 years 
(23.3%, n=7), reflecting middle-aged predominance 
typical of incidental imaging findings. Females slightly 
outnumbered males (53.3% vs. 46.7%, n=16 vs. 14), 
ensuring balanced gender representation. Socioeconomic 
distribution per modified b.g. Prasad scale (2025) showed 
lower-middle class predominance (class iv: 40.0%, n=12), 
with median per capita income inr 3000 (iqr: 2000–5785). 
(Table 2). 

Table 2: Baseline demographic characteristics (n=30) 
Characteristic N (%) Descriptive statistics 

Age (years) Mean ± sd: 43.1 ± 10.5 
Min: 24, max: 61 ≤30 5 (16.7) 

31–40 7 (23.3) 
41–50 12 (40.0) 
≥51 6 (20.0) 

Gender  
Male 14 (46.7) 

Female 16 (53.3) 
Socioeconomic class Median income: Inr 3000 (2000–5785) 

I (upper) 6 (20.0) 
Ii (upper-middle) 3 (10.0) 

Iii (middle) 8 (26.7) 
Iv (lower-middle) 12 (40.0) 

V (lower) 1 (3.3) 
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Clinical parameters demonstrated hemodynamic stability: 
Mean systolic bp 122 ± 9.9 mmhg (53.3% 
prehypertensive), diastolic 78 ± 5.6 mmhg (40.0% 
prehypertensive), pulse 80 ± 10.6 bpm, spo₂ median 96% 
(iqr 95–98). Icterus absent in 96.7% (n=29). 
Bowel/bladder habits normal in 86.7%/90.0%. 

Prevalence of duodenal diverticula 
Duodenal diverticula were detected in 2/30 patients, 
yielding a prevalence of 6.7% (95% ci: 0.8–22.3%). Both 
cases were incidental findings during imaging for 

unrelated indications (abdominal pain, trauma workup). 
Interobserver agreement was excellent (κ=1.0). 

Anatomical characteristic 
Both diverticula exhibited classic features: Second 
portion (d2) medial wall origin, periampullary location 
(≤3 cm from ampulla), medium size (1.5 cm, 2.2 cm), 
wide necks, thin smooth walls (<2 mm). Contents 
comprised air (case 1) and air-fluid level (case 2). No 
complications observed—no peridiverticular fat 
stranding, wall thickening, abscess, or ductal dilatation. 
(Table 3 and Figure 1-3). 

Table 3: CT characteristics of detected duodenal diverticula (n=2) 
Feature Case 1 Case 2 
Segment D2 (medial) D2 (medial) 

Periampullary Yes Yes 
Size 1.5 cm 2.2 cm 
Neck Wide Wide 

Contents Air Air-fluid 
Wall Thin, smooth Thin, smooth 

Fat stranding Absent Absent 
Cbd/pd dilatation Absent Absent 

Complications None None 

 
Figure 1-3: Axial CECT demonstrates periampullary D2 diverticulum (air-filled, thin walls, no stranding). Adjacent 

pancreas/CBD normal. Air-containing D2 diverticulum without inflammatory changes or ductal obstruction. coronal mpr 
confirms medial D2 origin, wide neck, preserved fat planes. 

Clinical and biochemical correlates 

Detected cases asymptomatic: Normal bowel/bladder 
habits, no icterus, no diverticulum-attributable symptoms. 
Pancreatic enzymes normal (amylase 70–95 u/l, lipase 
15–58 u/l; overall cohort: 96.7% normal amylase). Lfts 

largely unremarkable—mild transaminase (alt 60.0%, ast 
50.0%) and ggt (56.7%) elevations, normal albumin 
(93.3%), near-normal bilirubin (indirect 90.0% normal). 
(Table 4). 

 



Page: 1 2 9 6   

RESEARCH PAPER 

*Author for Correspondence: manidipa96.id@gmail.com 

  
 
 

Table 4: Biochemical profile of diverticula cases vs. Cohort (n=30, n=2) 
Parameter Cases (n=2) Cohort mean ± sd 

Alt (u/l) Normal/deranged 46.8 ± 21.9 
Ast (u/l) Normal 44.0 (25.8–56.5) 
Alp (u/l) Normal 110.0 (84.5–116.3) 
Ggt (u/l) Normal 54.3 ± 16.5 

Amylase (u/l) 70, 95 66.3 ± 24.8 
Lipase (u/l) 15, 58 38.4 ± 14.1 

No CT complications in either case—no pancreatitis, 
cholangitis, or lemmel syndrome features. Both classified 
incidental, clinically insignificant. 

This Indian tertiary cohort demonstrates 6.7% CT 
prevalence of uncomplicated periampullary d2 diverticula 
among middle-aged patients with normal 
clinical/biochemical profiles. Zero complications validate 
their benign nature. Excellent image quality/observer 
agreement supports methodological rigor for prevalence 
estimation 

DISCUSSION 
Duodenal diverticula represent increasingly common 
incidental findings on modern cross-sectional imaging, 
driven by enhanced CT resolution that unmasks these 
lesions even in asymptomatic patients. While traditionally 
considered as rare and clinically irrelevant, contemporary 
detection rates challenge this paradigm, especially 
concerning potential hepatobiliary/pancreatic 
complications requiring nuanced radiologic interpretation. 
This Indian tertiary care study (6.7% prevalence) 
elucidates epidemiological, anatomical, and clinical 
dimensions, benchmarking against global literature to 
inform diagnostic confidence and control algorithms. The 
following discussion contextualizes these findings, 
highlighting diagnostic pitfalls, multidisciplinary 
implications, and research gaps. 

Demographic profile and epidemiological context 
The mean age of 43.1 ± 10.5 years with 40.0% in 41–50 
years group reflects CT-driven early detection in middle-
aged Indians, younger than autopsy series (>60 years) per 
classical literature.(13,22) Perdikakis et al. Attributes this 
to superior resolution unmasking asymptomatic cases 

amid rising abdominal imaging for nonspecific pain.(22) 
near-equal gender (f:M 53.3:46.7%) confirms no 
predilection, aligning with ackermann/psathakis cohorts 
minimizing utilization bias.(23,24) lower-middle ses 
dominance (class iv 40%) mirrors tertiary demographics 
without causal link.(25) 

Prevalence in CT context 
6.7% incidence (95% CI 0.8–22.3%) bridges Indian CECT 
(8.3%) and cadaveric (4.2%) rates, surpassing western CT 
(0.46%) yet below autopsy (22%).(9,10,) excellent κ=1.0 
validates amid n=30 limitations (wide ci). Modality effect 
evident: CECT air-fluid sensitivity > barium (1–
6%).(7,22) 

Anatomical consistency and imaging signature 
100% d2 medial periampullary, medium-sized (1.5–2.2 
cm), wide-necked, thin smooth walls, air/air-fluid—
textbook pulsion diverticula at vasa recta sites (70–80% d2 
per lit).(15,) zero complications (stranding/wall 
thickening/ductal dilatation 0%) vs. <5% rates affirms 
benignity.(8,9) MPR superiority over axial for 
neck/location precision.(4,5) coronal/axial exemplars 
underscore diagnostic hallmarks. 

Clinical-biochemical decoupling 
Cases asymptomatic (normal habits, vitals: SBP 122±9.9, 
spo2 96%), no icterus—decouples from 
complications.(22,24) mild LFTS (ALT 60%, GGT 56.7%) 
nonspecific (NAFLD/metabolic), case 2 derangement 
lacks ductal proof.(13) pancreatic enzymes normal 
(amylase 96.7%, lipase 38.4 u/l; cases unremarkable)—
excludes LEMMEL/pancreatitis (<1%).(14,) albumin 
93.3% normal confirms synthetic integrity. (Table 5). 

Table 5: Diverticula cases vs. Cohort biochemistry 
Parameter Cases Cohort 

ALT Normal/deranged 46.8±21.9 u/l 
Amylase 70–95 u/l 66.3±24.8 u/l 
Lipase 15–58 u/l 38.4±14.1 u/l 

CONCLUSION 
This study establishes a 6.7% prevalence of incidentally 
detected duodenal diverticula on abdominal CECT 
among middle-aged Indian tertiary care patients, 
characterized exclusively by benign periampullary D2 
lesions (medium-sized, wide-necked, air/air-fluid filled) 
with zero complications. Comprehensive demographic, 
clinical, and biochemical profiling confirms their 
asymptomatic, clinically insignificant nature, 

decoupling mild lft elevations from causal 
pathophysiology. 

LIMITATIONS 
These findings benchmark Indian CT practice, advocating 
conservative management while highlighting need for 
multicenter validation (n>500) to refine population-
specific thresholds and explore longitudinal complication 
risks in high-prevalence settings. 
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