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ABSTRACT

Background: Acute pancreatitis is a frequent and potentially severe inflammatory disorder of the pancreas associated with
significant morbidity and mortality. Early and accurate diagnosis is crucial to prevent complications and guide timely
management. While contrast-enhanced computed tomography (CT) remains the gold standard for diagnosis, ultrasonography
offers a non-invasive, readily available, and cost-effective alternative, especially in resource-limited settings.

Objective: To determine the diagnostic accuracy of ultrasonography in detecting acute pancreatitis, using contrast-enhanced
CT as the gold standard.

Methods: This cross-sectional validation study was conducted at the Department of Radiology, Khyber Teaching Hospital,
MTI, Peshawar, over six months. A total of 192 patients aged 18—80 years with clinical suspicion of acute pancreatitis were
enrolled through non-probability consecutive sampling. Ultrasonography was performed by an experienced radiologist,
followed by CT scanning for confirmation. Findings from both modalities were compared, and diagnostic parameters including
sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and diagnostic accuracy were
calculated using IBM SPSS version 25.

Results: The mean age of participants was 45.8 + 13.2 years, with 55.2% males. Ultrasonography detected acute pancreatitis
in 72 patients (37.5%), while CT confirmed 68 cases (35.4%). Comparison between modalities showed 60 true positives, 12
false positives, 8 false negatives, and 112 true negatives. Ultrasonography yielded a sensitivity of 88.2%, specificity of 90.3%,
PPV of 83.3%, NPV of 93.3%, and overall diagnostic accuracy of 89.6%.

Conclusion: Ultrasonography demonstrated high diagnostic accuracy in detecting acute pancreatitis when compared with CT,
supporting its role as an effective initial diagnostic modality. Its use can significantly aid early detection and management,
particularly in facilities where CT access is limited.

Keywords: Acute Pancreatitis, Computed Tomography, Diagnostic Accuracy, Predictive Value, Radiology, Sensitivity,
Specificity, Ultrasonography.
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INTRODUCTION

Acute pancreatitis is a common inflammatory disorder of the exocrine pancreas characterized by sudden and severe abdominal pain,
often accompanied by multi-organ dysfunction. If left untreated, the condition can progress to pancreatic necrosis and irreversible organ
failure, contributing to a mortality rate ranging from 1-5% (1). The global incidence of acute pancreatitis is estimated to be
approximately 30—40 cases per 100,000 individuals per year, though some regions report rates nearly double this figure (2). Among
children, the incidence is also notable, with 10—15 cases reported per 100,000 annually (3). The disease carries substantial short- and
long-term morbidity, with a subset of patients experiencing chronic inflammation, exocrine or endocrine pancreatic insufficiency, and
persistent debility (4). Furthermore, chronic pain, recurrent hospitalizations, and associated financial and social burdens significantly
impair quality of life, an aspect frequently underestimated in clinical practice (5,6). Despite the considerable impact of acute pancreatitis,
no pharmacological therapy has yet been internationally approved to modify its disease course. This limitation may be attributed to an
incomplete understanding of the underlying pathophysiology and inappropriate selection of therapeutic targets (7). Early diagnosis is
crucial, as it markedly improves patient outcomes, guides management, and reduces complications associated with necrotizing
pancreatitis. Ultrasonography (US) serves as a useful initial diagnostic tool for confirming suspected cases due to its non-invasiveness,
availability, and cost-effectiveness (8). However, contrast-enhanced computed tomography (CT) remains the gold standard for
diagnosing acute pancreatitis, given its superior ability to detect the extent of inflammation, necrosis, and related complications (9,10).

Although the diagnosis of mild cases is often straightforward, the routine use of CT in all patients is generally unwarranted. Studies
have demonstrated a detection rate of 35.4% for acute pancreatitis using ultrasound, with reported sensitivity and specificity values of
90.77% and 86.81%, respectively (11,12). Imaging thus plays a pivotal role in the management of acute pancreatitis by delineating
disease severity and complications. Nevertheless, the diagnostic performance of ultrasonography relative to CT remains an area of
ongoing clinical interest, particularly in regions lacking extensive local data. Given the limited literature and absence of regional studies,
this research seeks to address the knowledge gap by assessing the diagnostic accuracy of ultrasonography for detecting acute pancreatitis
using CT as the reference standard. The objective of this study is to determine the diagnostic accuracy—including sensitivity, specificity,
positive predictive value, and negative predictive value—of ultrasonography in diagnosing acute pancreatitis, taking contrast-enhanced
computed tomography as the gold standard. This investigation aims to provide valuable local data and explore the potential of
ultrasonography as a reliable, accessible, and cost-effective alternative for diagnosing acute pancreatitis.

METHODS

The present study employed a cross-sectional validation design conducted in the Department of Radiology, Khyber Teaching Hospital,
Medical Teaching Institution (MTI), Peshawar. The study was carried out over a period of at least six months following the approval of
the research synopsis by the institutional ethical review board and the Research Department of the College of Physicians and Surgeons
Pakistan (CPSP), Karachi. Ethical approval was obtained before the initiation of data collection, and written informed consent was
obtained from all participants after explaining the study objectives, potential benefits, and associated risks. Confidentiality and
anonymity of participants were maintained throughout the research process in accordance with institutional ethical guidelines. A total
of 192 patients were enrolled in the study. The sample size was calculated considering the reported occurrence of acute pancreatitis
(35.4%) (11), with the sensitivity and specificity of ultrasonography being 90.77% and 86.81%, respectively (12), an absolute precision
of 7%, and a 95% confidence level. Non-probability consecutive sampling was employed to recruit participants who met the inclusion
criteria. Patients of both genders, aged 18 to 80 years, suspected of having acute pancreatitis and presenting with clinical features such
as sudden onset of abdominal pain with a Visual Analogue Scale (VAS) score greater than 4, tachycardia (heart rate >120/min), fever
exceeding 101°F, and elevated serum amylase levels above 400 U/L were included. Exclusion criteria comprised patients with chronic
kidney failure and those who were claustrophobic, as they could not safely undergo CT imaging (13,14).

After obtaining informed consent, demographic and clinical details—including age, gender, educational status, occupation,
socioeconomic class, and area of residence—were recorded on a pre-designed proforma. All patients underwent a comprehensive
medical evaluation and physical examination. Ultrasonography was performed in the hospital’s radiology department using a high-
resolution ultrasound machine by an experienced radiologist. The ultrasound examination assessed features such as pancreatic glandular
enlargement, altered echogenicity, peripancreatic fluid collections, and pancreatic duct dilatation. Subsequently, each participant
underwent a contrast-enhanced computed tomography (CT) scan of the abdomen. The CT scans were interpreted by a consultant
radiologist with a minimum of five years of post-fellowship experience, evaluating for findings including focal or diffuse pancreatic
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enlargement, fascial plane thickening, irregular pancreatic margins, and intraperitoneal fluid accumulation. All imaging results were
documented, and the findings of ultrasonography were compared with those of CT scans, which served as the gold standard for diagnosis.
Statistical analysis was performed using IBM SPSS version 25. Numerical variables such as age, body mass index (BMI), and duration
of illness were expressed as mean + standard deviation (SD), while categorical variables such as gender, education, occupation,
socioeconomic status, area of residence, and imaging findings were presented as frequencies and percentages. A 2x2 contingency table
was constructed to calculate the diagnostic parameters of ultrasonography, including sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV), and overall diagnostic accuracy, using the following standard formulas:

e Sensitivity =(a/a+c) x 100

e  Specificity =(d/b+d) x 100

e PPV=(a/a+b)x100

e NPV=(d/c+d)x100

e Diagnostic Accuracy = (a + d) / Total Patients x 100

where “a” denotes true positives, “b” false positives, “c” false negatives, and “d” true negatives. Diagnostic accuracy was further
stratified by age, gender, BMI, disease duration, education, profession, socioeconomic status, and area of residence to identify potential
effect modifiers. Post-stratification, the chi-square test was applied at a 5% level of significance to assess statistical associations. Results
were presented in tables for clarity and interpretability. Overall, the methodology ensured a standardized and ethically sound approach
to evaluating the diagnostic performance of ultrasonography in comparison with contrast-enhanced computed tomography for the
detection of acute pancreatitis.

RESULTS

A total of 192 patients suspected of acute pancreatitis were enrolled in the study. The mean age of participants was 45.8 + 13.2 years,
with a slightly higher proportion of males (55.2%) compared to females (44.8%). The mean body mass index (BMI) was 26.4 + 3.8
kg/m?, and the mean duration of disease prior to hospital presentation was 4.8 + 1.9 days. Regarding socioeconomic distribution, the
majority of participants belonged to the middle socioeconomic class (49.0%), followed by the lower (37.5%) and upper (13.5%) classes.
More than half of the participants were employed (61.5%), and 53.1% were residents of rural areas, while 46.9% resided in urban
regions. Educational attainment was evenly distributed, with 25.0% having primary education, 37.5% middle, and 37.5% higher
education levels (Table 1). On ultrasonographic evaluation, acute pancreatitis was detected in 72 patients (37.5%), while 120 (62.5%)
showed no ultrasonographic evidence of the disease. Computed tomography (CT), used as the gold standard, confirmed the diagnosis
in 68 patients (35.4%), whereas 124 (64.6%) had no CT evidence of pancreatitis (Table 2). Comparison of both imaging modalities
revealed that 60 patients were true positives (disease confirmed on both ultrasound and CT), 12 were false positives, 8 were false
negatives, and 112 were true negatives. Based on these findings, the sensitivity of ultrasonography for diagnosing acute pancreatitis was
calculated at 88.2%, and specificity was 90.3%. The positive predictive value (PPV) was 83.3%, and the negative predictive value (NPV)
was 93.3%. The overall diagnostic accuracy of ultrasonography, when compared with CT, was 89.6% (Table 3).

When results were stratified according to demographic and clinical variables, sensitivity and specificity were slightly higher among
patients under 50 years of age and those with a BMI below 28 kg/m?. No significant variation in diagnostic accuracy was observed
concerning gender or area of residence. The chi-square test showed no statistically significant association between demographic
variables and diagnostic accuracy (p > 0.05). The findings are further illustrated in Figures 1 and 2. Figure 1 demonstrates the gender
distribution of study participants, indicating a modest male predominance. Figure 2 compares the number of patients diagnosed with
acute pancreatitis using ultrasonography and CT imaging, showing close agreement between the two modalities. Collectively, the results
demonstrate a high diagnostic performance of ultrasonography for identifying acute pancreatitis, closely approximating that of computed
tomography, with strong sensitivity, specificity, and predictive values within the study population.
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Table 1: Demographic Characteristics of Study Participants (n = 192)

Variable Values (mean + SD, n %)
Age (years) 458+ 13.2
Gender

Male 106 (55.2%)
Female, 86 (44.8%)
BMI (kg/m?) 26.4+3.8
Duration of Disease (days,) 48+19
Socioeconomic Status

Lower 72 (37.5%)
Middle 94 (49.0%)
Upper 26 (13.5%)
Occupation

Employed 118 (61.5%)
Unemployed 74 (38.5%)
Residence

Rural 102 (53.1%)
Urban 90 (46.9%)
Education

Primary 48 (25.0%)
Middle 72 (37.5%)
Higher 72 (37.5%)

Table 2: Comparison of Ultrasound and CT Findings in Acute Pancreatitis

Findings Ultrasound (+) Ultrasound (-)
Acute Pancreatitis on CT (+) 60 8
Acute Pancreatitis on CT (—) 12 112

Table 3: Diagnostic Accuracy of Ultrasound in Diagnosing Acute Pancreatitis
Parameter Value (%)
Sensitivity 88.2
Specificity 90.3
Positive Predictive Value (PPV) 83.3
Negative Predictive Value (NPV) 933
Diagnostic Accuracy 89.6
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DISCUSSION

The results of the present study demonstrated a high diagnostic performance of transabdominal ultrasonography in detecting acute
pancreatitis when compared to contrast-enhanced computed tomography (CT), which served as the reference standard. The sensitivity
of ultrasonography was 88.2%, specificity was 90.3%, positive predictive value (PPV) was 83.3%, and negative predictive value (NPV)
was 93.3%, yielding an overall diagnostic accuracy of 89.6%. These findings indicate that in this cohort ultrasonography correctly
identified the majority of true positive and true negative cases when benchmarked against CT imaging, supporting its potential utility in
clinical settings as a non-invasive initial diagnostic tool. Comparative interpretation of these findings with previously published literature
reveals mixed but informative results. A cross-sectional study from Lahore reported results of similar magnitude, with ultrasonography
showing a sensitivity of 90.77%, specificity of 86.81%, and a diagnostic accuracy of 88.46% relative to CT, reinforcing the high
performance of ultrasound observed in the current study (15). This concordance suggests that under optimal conditions and with
experienced operators, ultrasound can provide reliable diagnostic information. Conversely, other research has documented much lower
diagnostic performance for ultrasound. In a study conducted at a tertiary care facility in Islamabad, ultrasonography demonstrated a
sensitivity of only 41% and a specificity of 35.1%, resulting in a diagnostic accuracy of 37.6% when compared with CT (16). Such
discrepancies likely reflect differences in operator expertise, patient habitus, timing of imaging, and equipment quality, which are known
to impact ultrasonographic visualization of the pancreas. A separate comparative analysis found that ultrasonography had a sensitivity
of 64% compared with CT’s 96% in detecting acute pancreatitis features, reiterating the limitations of ultrasound in certain clinical
scenarios (17). These contrasting results underscore the variability inherent in ultrasonographic diagnosis of acute pancreatitis,
highlighting that while it may achieve high diagnostic accuracy in controlled settings, its performance is not universally consistent across
all clinical environments.

Notwithstanding these variations, CT remains widely acknowledged as the gold standard for imaging in acute pancreatitis because of
its superior capability to visualize pancreatic morphology, parenchymal changes, and associated complications such as necrosis, fluid
collections, and extra-pancreatic inflammatory spread. Clinical guidelines emphasize that CT is most valuable when the diagnosis is
unclear, when complications are suspected, or when assessing disease severity, particularly beyond the first 48—72 hours after symptom
onset (18,19). MRI has also been shown in recent systematic evaluations to offer even higher sensitivity and specificity than CT in some
settings, although cost, availability, and access issues limit its routine use (20). The findings of the present study have important clinical
implications. The high sensitivity and specificity observed for ultrasonography suggest that, in appropriately selected patients and with
skilled operators, it can serve as a useful first-line imaging modality. Its advantages include lack of ionizing radiation, relative lower
cost, and immediate bedside availability, which are particularly valuable in resource-limited settings or in initial assessment of suspected
acute pancreatitis. However, the variability in diagnostic performance reported across different studies highlights the necessity of
corroborating ultrasonographic findings with CT, especially when ultrasound results are equivocal, when clinical suspicion remains high
despite negative ultrasonography, or when signs of severe pancreatitis or complications are present.
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The strengths of this study include a standardized imaging protocol and comparison with CT as the diagnostic reference, which
strengthens the validity of the diagnostic accuracy measures reported. The inclusion of a balanced sample from an authentic clinical
population enhances the generalizability of the findings within similar healthcare settings. Despite these strengths, certain limitations
must be acknowledged. First, ultrasonography is inherently operator-dependent, and variations in technique and experience can
significantly influence outcomes; this variability was not fully controlled for in this study. Second, factors such as patient body habitus,
bowel gas, and timing of imaging relative to symptom onset can impair ultrasonographic visualization of the pancreas and were not
systematically adjusted for in the analysis. Third, the study did not stratify diagnostic performance by severity of pancreatitis, which
could provide additional insights into the differential performance of imaging modalities in mild versus severe disease. Future research
should aim to address these limitations by incorporating multicenter designs, larger sample sizes, and stratification by disease severity
and patient factors such as obesity and timing of imaging. Comparative studies that also evaluate emerging imaging approaches —
including contrast-enhanced ultrasonography and advanced MRI techniques — could further elucidate optimal diagnostic pathways for
acute pancreatitis (21,22). Additionally, cost-effectiveness analyses and integration of imaging with clinical scoring systems may help
refine diagnostic algorithms that balance accuracy, resource use, and patient outcomes.

CONCLUSION

The study concluded that ultrasonography demonstrated high sensitivity, specificity, and overall diagnostic accuracy in detecting acute
pancreatitis when compared with contrast-enhanced computed tomography, confirming its reliability as an initial imaging modality.
Given its accessibility, safety, and cost-effectiveness, ultrasound can serve as a valuable first-line diagnostic tool, particularly in resource-
limited or emergency settings. However, CT remains essential for definitive evaluation and complication assessment. Integrating both
modalities in a tiered diagnostic approach can enhance early diagnosis, optimize patient management, and improve clinical outcomes in
acute pancreatitis.
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