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Abstract 
Background 
Ampullary carcinoma is an uncommon gastrointestinal malignancy in which timely diagnosis is essential for curative 
treatment. Although multidetector three-dimensional computed tomography (3D CT) is routinely used for evaluating 
periampullary lesions, evidence regarding its diagnostic accuracy in South Asian populations remains limited. This 
study evaluated the diagnostic performance of multidetector 3D CT for detecting ampullary carcinoma using 
histopathology as the reference standard. 
Methods 
A cross-sectional diagnostic accuracy study was conducted at the Department of Radiology, Sindh Institute of Urology 
and Transplantation (SIUT), Karachi, Pakistan. A total of 186 consecutive patients with suspected ampullary 
carcinoma underwent contrast-enhanced multidetector 3D CT followed by histopathological confirmation through 
endoscopic biopsy or surgical resection. Diagnostic performance was assessed by calculating sensitivity, specificity, 
positive predictive value (PPV), negative predictive value (NPV), overall diagnostic accuracy, likelihood ratios, 
diagnostic odds ratio, receiver operating characteristic (ROC) curve, and Cohen's κ agreement. 
Results 
Histopathology confirmed ampullary carcinoma in 43 (23.1%) patients. Multidetector 3D CT demonstrated a 
sensitivity of 90.7% (95% CI: 77.9–97.4%), specificity of 91.6% (95% CI: 85.8–95.5%), PPV of 76.5%, NPV of 
97.0%, and overall diagnostic accuracy of 91.4% (95% CI: 86.4–94.9%). The positive and negative likelihood ratios 
were 10.8 and 0.10, respectively, while the diagnostic odds ratio was 106.4. ROC analysis demonstrated excellent 
discriminative ability with an AUC of 0.911 (95% CI: 0.864–0.958; p<0.001). Agreement between CT and 
histopathology was substantial (Cohen's κ = 0.79, p<0.001). 
Conclusion 
Multidetector three-dimensional CT demonstrated excellent diagnostic performance for detecting ampullary 
carcinoma and showed substantial agreement with histopathology. Its high sensitivity, specificity, and particularly 
high negative predictive value support its role as an effective first-line non-invasive imaging modality for the 
evaluation and preoperative assessment of suspected ampullary carcinoma, especially in resource-limited settings. 
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Histopathology; Periampullary tumors. 
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INTRODUCTION 
Accurate preoperative diagnosis of ampullary 
carcinoma remains one of the greatest challenges in 
pancreatobiliary imaging because early lesions 
frequently mimic benign periampullary disorders 

despite markedly different therapeutic implications. 
Ampullary carcinoma is an uncommon malignancy 
arising from the ampulla of Vater and accounts for less 
than 1% of all gastrointestinal cancers. Although rare, 
it is one of the most clinically important periampullary 
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malignancies because its anatomical location 
frequently results in early biliary obstruction, allowing 
diagnosis at a potentially resectable stage. 
Consequently, patients with ampullary carcinoma 
generally demonstrate more favorable long-term 
survival than those with pancreatic ductal 
adenocarcinoma or distal cholangiocarcinoma, 
provided that timely diagnosis and appropriate 
surgical management are achieved.¹,² 
The clinical manifestations of ampullary carcinoma 
are often nonspecific and include painless jaundice, 
pruritus, abdominal pain, anorexia, weight loss, and 
recurrent pancreatitis. These symptoms overlap 
considerably with other benign and malignant 
pancreatobiliary disorders, making accurate 
preoperative diagnosis particularly challenging. As 
treatment strategies and prognosis differ substantially 
among ampullary carcinoma, pancreatic head 
carcinoma, distal cholangiocarcinoma, and benign 
ampullary lesions, establishing the correct diagnosis 
before intervention is essential for appropriate patient 
management.³ 
Histopathological examination remains the definitive 
method for confirming ampullary carcinoma; 
however, endoscopic biopsy is invasive and may be 
affected by sampling error, especially in small or 
submucosal lesions. False-negative biopsy results 
have been reported because superficial specimens may 
fail to represent deeper malignant components, 
emphasizing the need for accurate non-invasive 
imaging techniques that can reliably identify 
malignancy before definitive treatment.⁴ 
Multidetector computed tomography (MDCT) with 
three-dimensional (3D) reconstruction has become an 
integral component of the diagnostic work-up for 
suspected periampullary malignancies. Advances in 
detector technology and multiplanar image 
reconstruction now allow detailed visualization of the 
ampullary complex, pancreaticobiliary ducts, vascular 
structures, regional lymph nodes, and adjacent organs 
in a single examination. In addition to tumour 
detection, MDCT plays an important role in assessing 
local tumour extent, vascular invasion, metastatic 
disease, and surgical resectability.⁵,⁶ 
Despite these technological improvements, 
radiological diagnosis of ampullary carcinoma 
remains challenging because many lesions are small, 
demonstrate subtle enhancement patterns, and may 
mimic inflammatory papillary stenosis or benign 
adenomas. Reported diagnostic performance therefore 
varies considerably across published studies, 
reflecting differences in imaging protocols, tumour 
characteristics, observer experience, and patient 
populations.⁷ 
Alternative imaging modalities, including magnetic 
resonance cholangiopancreatography (MRCP), 

endoscopic ultrasonography (EUS), and endoscopic 
retrograde cholangiopancreatography (ERCP), 
provide valuable complementary information but have 
important limitations related to availability, operator 
dependency, invasiveness, procedural risk, and cost. In 
contrast, multidetector CT is widely available, rapidly 
performed, reproducible, and routinely incorporated 
into the initial evaluation of patients presenting with 
obstructive jaundice or suspected periampullary 
malignancy, particularly in resource-limited 
healthcare settings.⁸ 
Most published evidence regarding the diagnostic 
performance of multidetector CT has originated from 
high-income countries, whereas data from South 
Asian populations remain limited. Differences in 
disease presentation, referral patterns, healthcare 
infrastructure, and imaging practices may influence 
diagnostic performance and limit the direct 
applicability of international findings to local clinical 
settings. Locally generated evidence is therefore 
essential to support evidence-based diagnostic 
pathways and optimize clinical decision-making.⁹ 
Accordingly, the present study was conducted to 
determine the diagnostic accuracy of multidetector 
three-dimensional computed tomography in detecting 
ampullary carcinoma using histopathological 
examination as the reference standard in patients 
presenting to a tertiary care referral centre. The 
findings are expected to provide locally relevant 
evidence regarding the clinical utility of multidetector 
CT as a reliable first-line imaging modality for 
suspected ampullary carcinoma and to facilitate timely 
diagnosis and appropriate surgical planning.¹⁰ 
Materials and Methods 
This cross-sectional diagnostic accuracy study was 
conducted in the Department of Radiology, Sindh 
Institute of Urology and Transplantation (SIUT), 
Karachi, Pakistan, over a six-month period from 16 
May 2019 to 15 November 2019, following approval 
from the Institutional Ethical Review Committee. 
Written informed consent was obtained from all 
participants prior to enrolment. 
Patients aged 18 years or older presenting with clinical 
and radiological suspicion of ampullary carcinoma 
were consecutively recruited. Individuals with 
obstructive jaundice, unexplained biliary dilatation, or 
suspected periampullary lesions who underwent 
multidetector computed tomography (MDCT) 
followed by endoscopic biopsy or surgical resection 
with histopathological examination were eligible for 
inclusion. Patients with previously diagnosed 
ampullary carcinoma, prior pancreaticobiliary surgery, 
contraindications to iodinated contrast media, 
incomplete imaging or histopathological records, or 
refusal to participate were excluded. A total of 186 
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patients fulfilled the eligibility criteria and were 
included in the final analysis. 
All participants underwent contrast-enhanced 
multidetector CT using a standardized 
pancreaticobiliary imaging protocol. Images were 
acquired during the pancreatic and portal venous 
phases after intravenous administration of iodinated 
contrast medium. Thin-slice axial images were 
reconstructed into multiplanar and three-dimensional 
reformatted images to facilitate detailed assessment of 
the ampullary region, pancreaticobiliary ducts, 
adjacent vascular structures, and regional lymph 
nodes. CT examinations were interpreted by 
experienced radiologists, and findings suggestive of 
ampullary carcinoma, including the presence of an 
ampullary mass, biliary obstruction, pancreatic duct 
dilatation, local invasion, and regional 
lymphadenopathy, were documented. 
Histopathological examination of tissue obtained by 
endoscopic biopsy or surgical resection was 
considered the reference standard for confirming the 
diagnosis of ampullary carcinoma. CT findings were 
compared with histopathological results to determine 
diagnostic performance. 
Data were entered and analysed using IBM SPSS 
Statistics version 23.0 (IBM Corp., Armonk, NY, 
USA). Continuous variables were summarized as 
mean ± standard deviation (SD), whereas categorical 
variables were presented as frequencies and 
percentages. Diagnostic performance was assessed by 
calculating sensitivity, specificity, positive predictive 
value (PPV), negative predictive value (NPV), and 
overall diagnostic accuracy using standard 2 × 2 
contingency tables. Stratified analyses were 
performed according to age, gender, tumour size, and 
duration of symptoms to evaluate potential variations 
in diagnostic accuracy. A p-value of <0.05 was 
considered statistically significant. 
RESULTS 
A total of 186 patients with clinically suspected 
ampullary carcinoma were enrolled and completed 
both multidetector three-dimensional computed 
tomography (3D CT) and histopathological 
evaluation. The mean age was 62.7 ± 9.1 years (95% 
CI: 61.4–64.0 years), with a predominance of male 
participants (58.1%). The average duration of 
symptoms was 9.5 ± 5.2 months, and the mean tumour 
diameter was 14.4 ± 6.1 mm. Obstructive jaundice 
was the most frequent presenting complaint (83.9%), 
followed by abdominal pain (67.7%), weight loss 
(47.3%), and pruritus (39.8%). 
Histopathological examination confirmed ampullary 
carcinoma in 43 (23.1%) patients, whereas 143 
(76.9%) were free of malignancy. Multidetector 3D 
CT correctly identified 39 of the 43 malignant lesions 
while correctly excluding malignancy in 131 of 143 

non-malignant cases. Four malignant lesions were 
missed on CT (false negatives), whereas twelve benign 
lesions were incorrectly classified as malignant (false 
positives). 
Overall, multidetector 3D CT demonstrated excellent 
diagnostic performance with a sensitivity of 90.7% 
(95% CI: 77.9–97.4%), specificity of 91.6% (95% 
CI: 85.8–95.5%), positive predictive value of 76.5% 
(95% CI: 62.5–86.8%), negative predictive value of 
97.0% (95% CI: 92.5–99.2%), and an overall 
diagnostic accuracy of 91.4% (95% CI: 86.4–
94.9%). 
The positive likelihood ratio (LR+ = 10.80) indicated 
that patients with ampullary carcinoma were 
approximately eleven times more likely to 
demonstrate a positive CT examination than patients 
without disease. Conversely, the negative likelihood 
ratio (LR− = 0.10) suggested excellent ability of 
multidetector CT to exclude malignancy following a 
negative examination. The diagnostic odds ratio 
(DOR) was 106.4, reflecting excellent overall 
discriminatory performance. 
Agreement between multidetector 3D CT and 
histopathological diagnosis was almost perfect 
(Cohen's κ = 0.79; 95% CI: 0.68–0.90; p < 0.001), 
indicating a high level of concordance beyond chance. 
McNemar's test demonstrated no statistically 
significant difference between CT and 
histopathological classification (χ² = 3.06, p = 0.08), 
suggesting that multidetector CT performed 
comparably with the reference standard in classifying 
ampullary carcinoma. 
The receiver operating characteristic (ROC) analysis 
demonstrated excellent discriminative ability with an 
area under the curve (AUC) of 0.911 (95% CI: 
0.864–0.958; p < 0.001), confirming the high overall 
diagnostic performance of multidetector 3D CT 
(Figure 2). 
Table 1. Baseline demographic and clinical 
characteristics of the study population (n = 186) 

CHARACTERISTIC VALUE 
AGE (YEARS), MEAN ± SD 62.7 ± 9.1 
95% CI 61.4–64.0 
AGE RANGE (YEARS) 41–82 
MALE 108 

(58.1%) 
FEMALE 78 (41.9%) 
SYMPTOM DURATION 
(MONTHS) 

9.5 ± 5.2 

TUMOUR DIAMETER (MM) 14.4 ± 6.1 
OBSTRUCTIVE JAUNDICE 156 

(83.9%) 
ABDOMINAL PAIN 126 

(67.7%) 
WEIGHT LOSS 88 (47.3%) 
PRURITUS 74 (39.8%) 
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Table 2. Diagnostic classification of multidetector 
3D CT using histopathology as the reference 
standard 

3D CT HISTOPATH
OLOGY 
POSITIVE 

HISTOPATH
OLOGY 
NEGATIVE 

TOT
AL 

POSIT
IVE 

39 12 51 

NEGA
TIVE 

4 131 135 

TOTA
L 

43 143 186 

Table 3. Diagnostic performance of multidetector 
3D CT 

DIAGNOSTIC 
PARAMETER 

ESTIMAT
E (%) 

95% 
CONFIDENC
E INTERVAL 

SENSITIVITY 90.7 77.9–97.4 
SPECIFICITY 91.6 85.8–95.5 
POSITIVE 
PREDICTIVE 
VALUE 

76.5 62.5–86.8 

NEGATIVE 
PREDICTIVE 
VALUE 

97.0 92.5–99.2 

DIAGNOSTIC 
ACCURACY 

91.4 86.4–94.9 

FALSE 
POSITIVE 
RATE 

8.4 4.5–14.2 

FALSE 
NEGATIVE 
RATE 

9.3 2.6–22.1 

POSITIVE 
LIKELIHOO
D RATIO 
(LR+) 

10.80 6.3–18.5 

NEGATIVE 
LIKELIHOO
D RATIO 
(LR−) 

0.10 0.04–0.28 

DIAGNOSTIC 
ODDS RATIO 

106.4 32.4–349.5 

YOUDEN 
INDEX 

0.823 — 

Table 4. Agreement and overall diagnostic 
performance 

STATISTICAL MEASURE VALUE 
COHEN'S Κ COEFFICIENT 0.79 
95% CI FOR Κ 0.68–0.90 
STRENGTH OF 
AGREEMENT 

Almost 
perfect 

MCNEMAR'S Χ² 3.06 
MCNEMAR'S P-VALUE 0.08 
ROC AUC 0.911 
95% CI OF AUC 0.864–0.958 

ROC P-VALUE <0.001 
 
 
 
 
 

 
Figure 1. STARD flow diagram 
Figure 2. ROC Curve 
Receiver operating characteristic (ROC) curve 
demonstrating the diagnostic performance of 
multidetector three-dimensional computed 
tomography for detecting ampullary carcinoma. The  
area under the curve (AUC) was 0.911 (95% CI: 
0.864–0.958), indicating excellent discriminative 
ability. 
DISCUSSION 
The present study demonstrated that multidetector 
three-dimensional computed tomography achieved 
high diagnostic performance for detecting ampullary 
carcinoma, with a sensitivity of 90.7%, specificity of 
91.6%, positive predictive value of 76.5%, negative 
predictive value of 97.0%, and overall diagnostic 
accuracy of 91.4%. The ROC analysis further showed 
excellent discrimination, with an AUC of 0.911, while 
the substantial agreement between CT and 
histopathology, reflected by a Cohen’s κ of 0.79, 
indicates that CT classification corresponded closely 
with the reference standard. The non-significant 
McNemar test additionally suggests that the overall 
proportion of discordant classifications did not differ 
significantly between CT and histopathology. 
Collectively, these findings support the role of 
multidetector CT as a valuable non-invasive modality 
in the initial assessment of patients with suspected 
ampullary malignancy. 
The diagnostic performance observed in this study lies 
toward the upper end of the range reported in 
contemporary literature. A 2024 systematic review by 
de Wilde et al. found considerable variation in the 
performance of imaging modalities for ampullary 
tumours. Across the included CT studies, sensitivity 
for identifying ampullary carcinoma ranged from 
approximately 44% to 95%, whereas specificity 
ranged from 58% to 60% in the limited studies 
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reporting this measure.¹¹ The sensitivity in the present 
study is therefore comparable with the best-
performing CT series identified in that review, while 
the specificity is notably higher. This difference may 
reflect the use of thin-section multidetector 
acquisition, multiplanar and 3D reconstruction, a 
selected population with clinically suspected disease, 
or differences in how a positive CT examination was 
defined. However, the wide variability reported by de 
Wilde et al. also indicates that CT performance 
remains highly dependent on imaging protocol, 
tumour characteristics, radiologist experience, and 
study design.  
The current findings are also broadly consistent with 
earlier work by Ivanovic et al., who reported that 
MDCT differentiated ampullary adenocarcinoma 
subtypes with an overall diagnostic accuracy of 
approximately 84%, sensitivity of 85.7%, and 
specificity of 83.3%.¹² Although their principal 
objective involved preoperative differentiation of 
histological subtypes rather than simple malignant-
versus-non-malignant classification, their findings 
confirm that carefully interpreted ampullary MDCT 
contains diagnostically meaningful morphological 
information. The higher accuracy obtained in the 
present analysis may be related to the less complex 
binary diagnostic endpoint and the inclusion of 
reconstructed images that improve assessment of the 
ampullary region and pancreaticobiliary anatomy.  
The high negative predictive value of 97.0% is 
particularly important clinically. It indicates that a 
negative multidetector CT examination was strongly 
associated with the absence of ampullary carcinoma in 
this study population. This finding supports the 
potential use of CT as an effective initial exclusion 
tool, especially in centres where EUS, ERCP, or 
advanced MRI may not be immediately available. 
Nevertheless, predictive values are influenced by 
disease prevalence. The histopathological prevalence 
of ampullary carcinoma in this cohort was 23.1%, and 
the NPV would be expected to decrease in populations 
with a higher prevalence of malignancy. Therefore, a 
negative CT result should not independently override 
persistent clinical, biochemical, or endoscopic 
suspicion. 
The lower PPV of 76.5%, compared with the NPV, 
reflects the presence of 12 false-positive CT 
classifications. False-positive interpretations may 
result from inflammatory enlargement of the papilla, 
benign ampullary adenoma, distal ductal strictures, 
fibrosis, edema, or post-obstructive inflammatory 
changes that resemble malignancy on contrast-
enhanced imaging. The complex anatomy of the 
ampullary region and the small size of many lesions 
further complicate distinction between benign and 
malignant conditions. Contemporary literature 

similarly emphasizes that CT signs such as distal 
common bile duct narrowing, ductal dilatation, focal 
ampullary enlargement, and enhancement 
abnormalities may suggest malignancy but are not 
completely specific.¹³  
The false-negative rate of 9.3% is also clinically 
relevant. Four histopathologically confirmed 
carcinomas were not identified on CT, which may be 
explained by small tumour size, superficial mucosal 
disease, isoattenuation relative to surrounding tissue, 
absence of a discrete mass, or inadequate distension of 
the duodenum. Recent evidence indicates that small 
ampullary lesions remain particularly difficult to 
characterize using cross-sectional imaging. Chuang et 
al. reported greater diagnostic uncertainty in lesions 
measuring less than 15 mm and demonstrated that 
combining clinical, endoscopic, and PET/CT findings 
improved malignancy prediction beyond endoscopy 
alone, yielding an AUC of 0.925.¹⁴ These observations 
support a multimodal diagnostic strategy when CT 
findings are negative or equivocal despite strong 
clinical suspicion.  
The AUC of 0.911 observed in the current study 
indicates excellent overall discrimination between 
malignant and non-malignant ampullary lesions. This 
value is comparable with the AUC reported by Chuang 
et al. for their combined PET/CT, clinical, and 
endoscopic model, although direct comparison should 
be cautious because the imaging techniques, case 
selection, and diagnostic models differed.¹⁴ The strong 
ROC performance in the present study suggests that 
the diagnostic information provided by multidetector 
CT extends beyond a simple positive or negative 
classification and reflects substantial capacity to 
distinguish diseased from non-diseased patients. 
Cohen’s κ of 0.79 demonstrated substantial agreement 
between multidetector CT and histopathology beyond 
that expected by chance. This supports the 
reproducibility of the diagnostic classification and 
complements the conventional measures of sensitivity 
and specificity. However, agreement should not be 
interpreted as equivalence with histopathology. Tissue 
examination remains necessary for definitive 
diagnosis and histological characterization. Published 
evidence indicates that endoscopic biopsy itself may 
also be imperfect, with reported concordance between 
biopsy and resection specimens ranging from 
approximately 40% to 70%, and some lesions 
initially diagnosed as benign adenomas subsequently 
containing malignant foci after resection.¹⁴ These 
limitations reinforce the need to interpret radiology, 
endoscopy, biopsy, and clinical findings together 
rather than treating any single preoperative 
investigation as infallible.  
EUS remains an important complementary modality, 
particularly for evaluating small lesions, depth of 
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invasion, intraductal extension, and regional lymph 
nodes. A recent review by Stornello et al. emphasized 
that EUS provides high-resolution assessment of the 
ampullary complex and may improve local staging 
when CT is inconclusive.¹⁵ Similarly, the 2024 French 
Intergroup guidelines recommend duodenoscopy and 
EUS as central components of the diagnostic 
evaluation of ampullary tumours and support 
multidisciplinary interpretation before therapeutic 
decisions are made.¹⁶ Thus, the present findings should 
not be interpreted as evidence that CT can replace EUS 
or histopathology. Rather, multidetector CT may 
function as an accessible first-line examination that 
detects the lesion, assesses local and distant disease, 
identifies vascular involvement, and guides the need 
for subsequent endoscopic evaluation.  
The practical importance of these findings is greatest 
in resource-constrained settings. Multidetector CT is 
faster, more widely available, less operator-dependent, 
and more suitable for evaluating the entire abdomen 
than EUS or ERCP. It can simultaneously assess the 
ampullary region, biliary and pancreatic ductal 
dilatation, vascular anatomy, lymphadenopathy, 
hepatic metastases, and peritoneal disease. Current 
clinical guidance also includes cross-sectional 
imaging as an essential component of staging and 
treatment planning in ampullary adenocarcinoma.¹⁷,¹⁸ 
Therefore, the strong diagnostic performance found in 
this study supports the continued use of CT early in the 
diagnostic pathway, while reserving EUS, ERCP, 
biopsy, MRI, or PET/CT for confirmation, staging 
refinement, or cases with discordant findings.  
Several limitations should be considered. The study 
was conducted at a single tertiary-care centre, which 
may limit generalizability. Patients were enrolled 
because ampullary carcinoma was clinically 
suspected, creating potential spectrum and referral 
bias. The sample contained a relatively limited number 
of histopathologically positive cases, resulting in 
wider confidence intervals for sensitivity and the false-
negative rate. The analysis did not separately evaluate 
diagnostic performance according to tumour size, 
histological subtype, tumour stage, or specific CT 
signs. Interobserver agreement between radiologists 
was also not assessed.  
Despite these limitations, the findings demonstrate 
that multidetector 3D CT has strong potential for 
detecting ampullary carcinoma, particularly because 
of its high sensitivity, specificity, NPV, and agreement 
with histopathology. Future prospective multicentre 
studies should compare standardized 
pancreaticobiliary CT protocols directly with MRI, 
EUS, and endoscopic biopsy; assess reader variability; 
and determine whether integrating CT morphology 
with clinical variables, laboratory markers, radiomics, 

or artificial intelligence can further improve the 
detection of small or indeterminate ampullary lesions. 
 
CONCLUSION 
Multidetector three-dimensional computed 
tomography demonstrated excellent diagnostic 
performance for the detection of ampullary carcinoma, 
with high sensitivity, specificity, and overall 
diagnostic accuracy when compared with 
histopathological findings. The high negative 
predictive value and substantial agreement with the 
reference standard indicate that multidetector CT is 
particularly useful as an initial non-invasive imaging 
modality for excluding malignancy in patients with 
suspected ampullary lesions. In addition to lesion 
detection, CT provides comprehensive evaluation of 
local tumour extent, vascular involvement, and 
metastatic disease, thereby facilitating preoperative 
assessment and multidisciplinary treatment planning. 
Although histopathological confirmation remains 
indispensable for definitive diagnosis, the findings of 
this study support the incorporation of multidetector 
CT as a reliable first-line investigation in the 
diagnostic pathway of ampullary carcinoma, 
particularly in resource-limited healthcare settings. 
Strengths of the Study 
This study provides one of the few reports evaluating 
the diagnostic accuracy of multidetector three-
dimensional CT for ampullary carcinoma from a 
tertiary care centre in Pakistan. Histopathological 
confirmation was used as the reference standard for all 
participants, enabling objective assessment of 
diagnostic performance. Furthermore, multiple 
diagnostic indices, including sensitivity, specificity, 
predictive values, likelihood ratios, diagnostic odds 
ratio, receiver operating characteristic analysis, and 
agreement statistics, were evaluated to provide a 
comprehensive assessment of CT performance. 
Limitations 
The present study has several limitations. It was 
conducted at a single tertiary-care institution, which 
may limit the generalizability of the findings. The 
relatively small number of histopathologically 
confirmed ampullary carcinoma cases may have 
influenced the precision of some diagnostic estimates. 
Potential referral bias cannot be excluded because only 
clinically suspected patients were included. 
Interobserver variability among radiologists and 
subgroup analyses according to tumour stage, 
histological subtype, and lesion morphology were not 
evaluated. These factors should be considered when 
interpreting the findings. 
Clinical Implications 
The findings suggest that multidetector 3D CT can 
serve as an effective first-line imaging modality for 
patients with suspected ampullary carcinoma. Its 
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excellent negative predictive value may reduce 
unnecessary invasive investigations in carefully 
selected patients, while its ability to assess tumour 
extent, vascular involvement, and metastatic disease 
supports surgical planning and multidisciplinary 
decision-making. The widespread availability, rapid 
acquisition, and reproducibility of multidetector CT 
further enhance its value in routine clinical practice, 
particularly in resource-constrained healthcare 
systems. 
Future Recommendations 
Future multicentre prospective studies with larger 
patient populations are required to validate these 
findings across diverse clinical settings. Comparative 
studies evaluating multidetector CT against 
endoscopic ultrasonography, magnetic resonance 
imaging, and positron emission tomography may 
further clarify the optimal diagnostic pathway for 
ampullary carcinoma. Standardized imaging 
protocols, assessment of interobserver agreement, and 
integration of advanced quantitative techniques such 
as radiomics and artificial intelligence may improve 
the detection of small or early-stage ampullary lesions 
and enhance diagnostic confidence. 
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