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ABSTRACT 

Objective:  To determine the preoperative diagnostic accuracy of Multislice CT in determining Resectability of 

Periampullary Pancreatic Carcinoma. 

 
Methods: This cross-sectional validation study was conducted in the Radiology Department, Pir Abdul Qadir 

Shah Jeelani Institute of Medical Sciences Gambat, from January 2025 to April 2025. Patients with clinically 

suspected periampullary pancreatic carcinoma who underwent preoperative MDCT followed by surgical 

exploration were included. Resectability on MDCT was assessed based on tumor-vessel relationship, local 

invasion, and metastatic spread. Imaging findings were compared with intraoperative and histopathological 

results to calculate sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and 

overall accuracy. 

 
Results: MDCT scan findings showed that 45 patients 76.3% had a clear tissue plane between the tumor and the 

superior mesenteric artery (SMA), and <180° SMV–PV involvement was seen in 64.4% patients. No evidence of 

metastasis was found in 74.6% patients. Other findings included abdominal ascites in 15.3%, SMA involvement 

in 22.0%, SMV–PV junction occlusion in 13.6%, liver metastasis in 11.9%, extra-pancreatic or peritoneal spread 

in 23.7%, and distant lymph node involvement in 22.0%. 

 
Conclusion: Multislice CT provides a reliable non-invasive modality for preoperative assessment of 

periampullary pancreatic carcinoma resectability, particularly in ruling out unresectable disease. 

 
Keywords: Periampullary pancreatic carcinoma, Multislice CT, Resectability, Preoperative assessment, 

Diagnostic accuracy 
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1. INTRODUCTION 

               Periampullary pancreatic carcinoma, 

a malignancy arising within 2 cm of the major 

duodenal papilla, represents a significant 

health burden worldwide1. Globally, 

pancreatic cancer is the seventh leading cause 

of cancer-related deaths, with approximately 

495,000 new cases and 466,000 deaths 

reported in 2020 alone2. Among these, 

periampullary tumors account for 5–10%3 of 

pancreatic malignancies, with a slightly better 

prognosis than pancreatic head 

adenocarcinoma if diagnosed early. Despite 

advances in oncological treatment, late 

diagnosis remains common due to the tumor’s 

anatomical location and nonspecific early 

symptoms, highlighting the urgent need for 

accurate preoperative staging to guide surgical 

management4. 

                      Periampullary pancreatic 

carcinoma or tumors found in the surroundings 

of ampulla of Vater is a very daunting 

oncological problem as it usually comes late 

and also because of the complex structure of 

the area which makes surgery difficult to 

perform5. Tumor resectability is a vital 

determinant in the treatment planning since 

resection is the only chance of healing such 

patients. The aggressive character of 

periampullary tumors and early vascular 

invasion however predetermines the need to 

exactly study the tumor in preoperative staging 

so as to prevent unnecessary or non-

therapeutic surgeries6. 

                                Different diagnostic 

methods are available in the evaluation of 

periampullary tumor such as MRI/MRCP, 

EUS, and PET scans, which possess different 

abilities7. Although the modalities are quite 

comprehensive, their ubiquitous use is 

constrained by the problem of accessibility. 

With its high-quality imaging, multislice CT 

has become a landmark in the preoperative 

work-up of pancreatic cancer, providing a 

clear view of the tumor, and the relationship it 

has with other vascular structures as well as 

any evidence of any metastases8. The quality 

of MDCT in determining the extent of a tumor 

and the vascularity directly affects the 

determination of the course of surgery and 

may change the fate of patients who are not fit 

to undergo a surgical procedure9,10. 

Although it is extensively used, the 

effectiveness of MDCT in differentiating 

resectable and unresectable periampullary 

pancreatic cancer is an issue of current 

research. The variability of the reported 

accuracy of MDCT requires additional 

research to streamline the imaging regimen as 

well as interpretation standards, which would 

improve preoperative planning and patient 

outcomes11. This study will analyze the 

suitability of MDCT in the preoperative 

examination of periampullary pancreatic 

carcinoma in terms of its sensitivity, 

specificity, positive and negative predictive 

value as well as its overall accuracy in 

predicting the unresectability. Through this, it 

will help to add valuable knowledge on the 

optimization of preoperative diagnostic 

measures, help in choosing the right 

candidates to undergo surgery and could 

eventually enhance the outlook prognosis of 

this complicated condition in the patients. 

2. METHODOLOGY 

             This cross-sectional validation study 

was conducted in the Radiology Department 

of Pir Abdul Qadir Shah Jeelani Institute of 

Medical Sciences, Gambat, from January 2025 

to April 2025. A non-probability consecutive 

sampling technique was employed. Based on 

an expected sensitivity of 90%, specificity of 

95%, disease prevalence of 30%, an expected 

range of ±14% (absolute precision), and a 95% 

confidence level, the calculated sample size 

for sensitivity was 59 and for specificity was 

1412. Therefore, a total sample size of 59 

patients was selected for the study. 

                           The study was initiated after 

receiving ethical consent of the institutional 

review board and College of Physicians and 

Surgeons Pakistan (CPSP). 
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Gastroenterologists or hepatobiliary surgeons 

referred to the Radiology Department patients 

with clinical suspicion of periampullary 

carcinoma (based on jaundice, weight loss, 

abdominal pain, or palpable mass) or 

radiological findings that suggested a 

periampullary mass (by ultrasound). All 

participants signed informed consent papers in 

writing after giving them an explanation of the 

aims of the study. The baseline data was taken 

such as age, gender, body mass index, ASA 

status and length of symptoms. The height and 

weight of every respondent were measured 

with the help of a stadiometer and digital scale 

respectively, to determine the BMI of any 

respondent. 

                         They included patients aged 18 

to 70 years of either sex, with a physical status 

of ASA I to III, and those with established 

tumors of the pancreatic head and the region 

surrounding the ampulla of Vater. Patients 

who had undergone surgical exploration of a 

possible periampullary mass as perioperative 

3D-CT imaging and had been found to be 

medically fit to undergo surgical resection 

following anesthetic and cardiopulmonary 

assessment were eligibility criteria. Patients 

who had a history of major abdominal surgery 

that may alter the anatomy or have any impact 

on the MDCT imaging, extra-abdominal 

metastases (including brain metastasis), 

definitive hepatic metastases, ascites, superior 

mesenteric artery (SMA) or superior 

mesenteric vein (SMV-PV) confluence 

invasion were excluded. Patients whose 

pancreatic cancers were either in the body or 

tail of the pancreas were also eliminated. 

                            All participants received a 

water-soluble oral contrast prior to imaging. A 

100 mL dose of non-ionic iodinated contrast 

was administered intravenously, followed by a 

contrast-enhanced 64-slice multi-detector 

computed tomography (MDCT) scan of the 

abdomen. Enhanced images of the 

periampullary region were obtained and 

interpreted by two radiologists, who classified 

each mass as resectable or non-resectable. 

Vascular involvement on MDCT was 

identified based on findings such as abrupt 

vessel caliber change, presence of collateral 

vessels, loss of vessel-tumor interface, or 

tumor invasion into the vessel. Within two 

weeks after imaging, patients underwent the 

appropriate surgical procedure as per clinical 

and disease criteria. Intraoperative findings 

were documented by the consulting surgeon, 

completing the data collection process. All 

findings were recorded using a structured data 

collection proforma. 

                          The analysis of data was done 

with SPSS 26.0. Information on categorical 

variables (i.e. gender, ASA status, true 

positives (TP), true negatives (TN), false 

positives (FP), and false negatives (FN)) were 

reported as frequencies and percentages, 

whereas quantitative variables (i.e. age, height, 

weight, BMI, and duration of symptoms) were 

reported as mean ± standard deviation. The 

sensitivity, specificity, positive predictive 

value (PPV), negative predictive value (NPV), 

and diagnostic accuracy of MDCT in 

establishing the resectability of periampullary 

carcinoma was calculated using a 2x 2 

contingency table. The stratification was done 

based on age, BMI, ASA, gender, and duration 

of symptoms to determine the effect of these 

confounding factors. A p-value value below 

0.05 was regarded to be significant. 

3. RESULTS 

The study included 59 patients with a 

mean age of 53.93 ± 8.74 years, of whom 7 

(11.9%) were between 18–40 years and 52 

(88.1%) between 41–70 years. There were 35 

males (59.3%) and 24 females (40.7%). The 

mean weight, height, and BMI were 68.12 ± 

8.95 kg, 167.76 ± 7.97 cm, and 24.39 ± 3.98 

kg/m², respectively. Most patients were 

classified as ASA II (57.6%), followed by 

ASA III (30.5%) and ASA I (11.9%). The 

mean duration of symptoms was 2.97 ± 1.46 
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months, indicating relatively recent onset of 

disease among participants [Table-1]. 

MDCT scan findings showed that 45 

patients (76.3%) had a clear tissue plane 

between the tumor and the superior mesenteric 

artery (SMA), and <180° SMV–PV 

involvement was seen in 38 (64.4%) patients. 

No evidence of metastasis was found in 44 

(74.6%) patients. Other findings included 

abdominal ascites in 9 (15.3%), SMA 

involvement in 13 (22.0%), SMV–PV junction 

occlusion in 8 (13.6%), liver metastasis in 7 

(11.9%), extra-pancreatic or peritoneal spread 

in 14 (23.7%), and distant lymph node 

involvement in 13 (22.0%) [Table-2]. 

Intraoperative findings revealed that 

complete tumor resection was achieved in 35 

(59.3%) patients, while vascular involvement 

was observed in 17 (28.8%). Metastasis to the 

liver and peritoneum was noted in 5 (8.5%) 

patients each. Adjacent organ involvement 

occurred in 12 (20.3%) patients, and distant 

lymph node metastasis was found in 8 

(13.6%), indicating variable disease spread at 

the time of surgery [Table No. 3]. 

A significant association was observed 

between intraoperative resectability status and 

radiologist evaluation findings (χ² = 6.35, p = 

0.012). The radiologic assessment 

demonstrated a sensitivity of 71.6%, 

specificity of 66.7%, positive predictive value 

(PPV) of 40.0%, negative predictive value 

(NPV) of 88.2%, and an overall diagnostic 

accuracy of 67.8%, suggesting moderate 

agreement between radiological and 

intraoperative findings [Table-4]. 

Table 1: Patient Demographics and baseline 

profile (n = 59) 
Variable Category Presence 

Age (years) Mean±S.D 53.93±8.74 

18-40 7 (11.9) 

41-70 52 (88.1) 

Gender Male 35 (59.3) 

Female 24 (40.7) 

Weight (kg) Mean±S.D 68.12±8.95 

Height (cm) Mean±S.D 167.76±7.97 

BMI (kg/m²) Mean±S.D 24.39±3.98 

ASA Status I 7 (11.9) 

II 34 (57.6) 

II 18 (30.5) 

Duration of 

symptoms 

(months) 

Mean±S.D 2.97±1.46 

Table 2: Patient MDCT Scan Findings  

(n = 59) 
Finding Present 

n (%) 

Absent 

n (%) 

Clear tissue plane between tumor 

and SMA 

45 

(76.3) 

14 

(23.7) 

<180° SMV–PV involvement 38 

(64.4) 

21 

(35.6) 

No evidence of metastasis 44 

(74.6) 

15 

(25.4) 

Abdominal ascites 9 (15.3) 50 

(84.7) 

SMA involvement 13 

(22.0) 

46 

(78.0) 

Occlusion of SMV–PV junction 8 (13.6) 51 

(86.4) 

Liver metastasis 7 (11.9) 52 

(88.1) 

Spread to extra-pancreatic 

organs/peritoneum 

14 

(23.7) 

45 

(76.3) 

Distant lymph node involvement 13 

(22.0) 

46 

(78.0) 

 

Figure 1: Patient Radiologist Evaluation 

Findings (n = 59) 

 
Table 3: Patient Intraoperative Surgical 

Findings (n = 59) 
Finding Present 

n (%) 

Absent 

n (%) 

Complete resection achieved 35 (59.3) 24 (40.7) 

Vascular involvement 17 (28.8) 42 (71.2) 

Metastasis to liver 5 (8.5) 54 (91.5) 

Spread to peritoneum 5 (8.5) 54 (91.5) 

Adjacent organ involvement 12 (20.3) 47 (79.7) 

Distant lymph node 

involvement 

8 (13.6) 51 (86.4) 

 

Figure 2: Patient Intraoperative 

Respectability Status (n = 59) 
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Table 4: Association of intraoperative 

respectability statusand radiologist 

evaluation findings (n = 59) 

Radiologist 

Evaluation 

Findings 

Intraoperative 

Respectability Status 
p 

Respectable Non-

Respectable 

Respectable 10 15 

0.012 Non-Respectable 4 30 

Total 14 45 

Sensitivity=71.6%, specificity=66.7% , PPV=40.0%, 

NPV=88.2%, accuracy=67.8% 

      

4. DISCUSSION 

             In this study sensitivity of MDCT was 

found 71.6% with specificity, PPV and NPV 

66.7%, 40% and 88.2%. Overall diagnostic 

accuracy was 67.8% in cases of intraoperative 

respectability in tumors of pancreas. These 

findings indicate that MDCT performed 

moderately well, particularly in ruling out 

unresectability, as reflected by the high NPV. 

When compared with previously published 

literature, this study outcomes fall within the 

lower middle range of reported values. Işcanlı 

et al13 reported a sensitivity and NPV of 100% 

with specificity of 72%, highlighting its strong 

utility in excluding unresectability.  

                          Findings of this study have 

lower diagnostic performance compared to 

those reported in previous studies. Accuracy 

was close to 90% with multiphasic CT 

angiography in Zamboni et al14 Somers et al15 

indicated the pooled sensitivity and specificity 

of 80-90, but the PPV was low because CT 

had low detection of micrometastases. Smith 

et al16 further pointed out the challenge of 

MDCT to detect early invasion of the vascular 

system as well as small peritoneal implants, 

which provided misleading verdicts. 

                        Outcome-based studies have 

also assessed the effect of CT based 

assessment on clinical decision-making. 

According to Fagkrezos et al17, even in the 

case of high-resolution MDCT, 18% of 

surgical patients had unexpected unresectable 

disease during operations. Similar findings 

were also made by Joo et al18 who reported 

that borderline cases were most problematic 

with a significant drop in the imaging accuracy 

between completely resectable and 

unresectable. Research by Tamm et al19 

indicated that misclassification of CT in 

identifying vascular invasion resulted in 

unnecessary laparotomies in up to 20% of 

subjects and this highlights the shortcomings 

of preoperative imaging. 

                            Likewise, Callery et al20 

reported that even with standardized CT 

criteria and radiologic scoring, up to one-third 

of patients labeled “resectable” on imaging 

later proved to have occult metastasis or 

unresectable vascular involvement. More 

recently, Klauss et al21 highlighted that despite 

advances in MDCT technology, 10–25% of 

patients still experience unexpected 

intraoperative upstaging, reinforcing the 

persistent performance gap of CT-based 

assessment. 

                         In a study by House et al12, 140 

preoperative CT scans for periampullary 

tumors resulted in an 82% correct cancer 

diagnosis rate. Three-dimensional CT (3D-CT) 

accurately assessed local tumor spread and 

superior mesenteric vessel invasion in 93% 

and 95% of cases, respectively. For 

unresectable tumors, 3D-CT demonstrated 

90% sensitivity, 95% specificity, and 94% 

overall accuracy, whereas for margin-positive 

resections, it showed reduced sensitivity 

(54%), specificity of 93%, positive predictive 

value (PPV) of 72%, negative predictive value 

(NPV) of 86%, and overall accuracy of 83%.  

                         Hashemzadeh et al22 conducted 

a cross-sectional study on 32 patients with 

periampullary cancer undergoing MDCT prior 

to pancreaticoduodenectomy and found a 

resectability rate of 81.3%. MDCT achieved 

100% sensitivity, 83.9% PPV, 100% NPV, 

and 84.4% overall accuracy, but specificity 

was only 16.7%. Faisal et al23 analyzed 23 

patients with periampullary tumors using 
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contrast-enhanced triphasic MDCT. Among 

these, 30.4% had ampullary masses, of which 

85.7% were resectable, yielding an overall 

resectability rate of 85.7%. The study reported 

a PPV and accuracy of CT in assessing tumor 

resectability at 52.2%. 

5. CONCLUSION 

              In this study, MDCT demonstrated 

moderate diagnostic performance in predicting 

the resectability of pancreatic tumors. It 

showed high reliability in ruling out 

unresectable disease (NPV 88.2%) but limited 

accuracy in positively predicting resectable 

tumors (PPV 40.0%). 
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