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ABSTRACT ____

BACKGROUND: Acute pancreatitis is a common gastrointestinal emergency with increasing global incidence and
significant healthcare burden.!2 Imaging plays a critical role in its diagnosis and management. Although contrast-
enhanced computed tomography (CECT) is considered the reference standard, transabdominal ultrasound is widely
used as the initial imaging modality owing to its accessibility, cost-effectiveness, and safety profile.3.4

OBJECTIVE: To determine the diagnostic accuracy of transabdominal ultrasound in detecting acute pancreatitis,
using CECT as the reference standard. METHODS: This cross-sectional validation study was conducted at the
Department of Radiology, Armed Forces Institute of Radiology and Imaging (AFIRI), Rawalpindi, from January to
June 2021. A total of 100 patients aged 15-50 years presenting with clinical suspicion of acute pancreatitis were
enrolled via consecutive sampling. All participants underwent transabdominal ultrasound followed by CECT. Diagnostic
accuracy parameters-sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and
overall accuracy-were calculated using a 2 x 2 contingency table. RESULTS: The mean age was 41.09 + 5.92 years,
with male predominance (79%). Ultrasound identified acute pancreatitis in 46 patients, while CECT confirmed 48
cases. Ultrasound demonstrated sensitivity of 79.17% (95% CI: 65.0-89.5%), specificity of 84.62% (95% CI: 72.0-
92.7%), PPV of 82.61% (95% CI: 68.6-92.2%), NPV of 81.48% (95% CI: 68.6-90.8%), and overall diagnostic accuracy
of 82.00% (95% ClI: 73.1-89.0%). CONCLUSION: Transabdominal ultrasound demonstrates good diagnostic accuracy
and remains a valuable first-line imaging modality for acute pancreatitis, particularly in resource-limited settings.
Nevertheless, CECT remains essential for definitive diagnosis and assessment of disease severity.4.5
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Introduction ___

Acute pancreatitis is an inflammatory condition of the
pancreas characterised by a broad clinical spectrum
ranging from mild, self-limiting disease to severe nec-
rotising pancreatitis complicated by multi-organ failure.!
Its global incidence is increasing, imposing a substantial
burden on healthcare systems worldwide.2

The diagnosis of acute pancreatitis is based on the
fulfilment of at least two of three criteria defined by the
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revised Atlanta Classification: characteristic abdominal
pain, serum amylase or lipase elevation exceeding three
times the upper limit of normal, and confirmatory imaging
findings.6 Among imaging modalities, CECT is regarded
as the reference standard, offering superior evaluation
of pancreatic parenchymal morphology, peripancreatic
inflammation, and local complications such as necrosis,
pseudocysts, and vascular involvement.4.7
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Transabdominal ultrasound is routinely employed as
the initial imaging investigation due to its wide availability,
absence of ionising radiation, and cost-effectiveness.
It is particularly valuable for identifying biliary aetiology-
most commonly gallstones-which accounts for the
majority of acute pancreatitis cases in Pakistan and
similar resource-constrained settings.8 However, the
diagnostic performance of ultrasound is adversely
affected by overlying bowel gas, obesity, and operator
dependency, frequently limiting visualisation of the
pancreatic body and tail.®

Given the restricted availability of CT scanning in many
regional and district-level hospitals across Pakistan, a
robust assessment of ultrasound's diagnostic accuracy
is clinically significant. This study was therefore designed
to determine the sensitivity, specificity, and overall diag-
nostic accuracy of transabdominal ultrasound in detec-
ting acute pancreatitis, with CECT serving as the
reference standard.

Materials and Methods __
Study Design and Setting

This cross-sectional validation study was conducted at
the Department of Radiology, Armed Forces Institute
of Radiology and Imaging (AFIRI), Rawalpindi, Pakistan,
from January 2021 to June 2021. Ethical approval was
obtained from the institutional review committee, and
written informed consent was obtained from all parti-
cipants prior to enrolment.

Participants

A total of 100 patients aged 15-50 years presenting with
clinical suspicion of acute pancreatitis were enrolled
using consecutive sampling. Patients with confirmed
pregnancy, renal impairment precluding iodinated
contrast administration, documented hypersensitivity
to contrast media, or other significant confounding
gastrointestinal pathology were excluded from the study.

Ultrasound Protocol

All ultrasound examinations were performed using a
Mindray DC-7 machine equipped with a 3.5 MHz
curvilinear transducer. Patients were examined after a
minimum four-hour fasting period to minimise bowel
gas interference. Ultrasound diagnosis of acute
pancreatitis was established on the basis of the following
criteria:®
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 Diffuse or focal pancreatic enlargement

¢ Decreased parenchymal echogenicity

e |Indistinct or irregular pancreatic margins

¢ Peripancreatic inflammatory changes or free fluid

Figure 1: Transabdominal ultrasound image demonstrating a
diffusely enlarged, hypoechoic pancreas with indistinct margins
and surrounding peripancreatic oedema, consistent with acute

pancreatitis.

CT Protocol

All patients subsequently underwent CECT of the
abdomen and pelvis on a multi-detector CT scanner.
CT diagnosis of acute pancreatitis was established on
the basis of the following findings:4.7

 Diffuse or focal pancreatic enlargement

¢ Peripancreatic fat stranding

* |ll-defined or irregular pancreatic margins

¢ Parenchymal hypo-enhancement (in cases of necrosis)

CT was performed after ultrasound in all patients and
served as the reference standard throughout the
analysis.

Statistical Analysis

Data was entered and analysed using IBM SPSS
Statistics, version 23. Descriptive statistics were reported
as means = standard deviations for continuous variables
and as frequencies and percentages for categorical
variables. A 2 x 2 contingency table was constructed to
derive sensitivity, specificity, PPV, NPV, positive
likelihood ratio (LR+), negative likelihood ratio (LR-),
and overall diagnostic accuracy. Ninety-five percent
confidence intervals (Cls) were calculated for all accu-
racy parameters.
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Be_s_u'l'ts__

The mean patient age was 41.09 + 5.92 years. Male
patients constituted 79% (n = 79) of the study population.
Transabdominal ultrasound yielded a positive diagnosis
of acute pancreatitis in 46 patients, while CECT-the
reference standard-confirmed the diagnosis in 48
patients.

The 2 x 2 contingency table comparing ultrasound
findings against CT-confirmed diagnoses is presented
in (Tab.1).

CT Positive CT Negative Total
USG Positive 38 (True Positive) | 8 (False Positive) | 46
USG Negative 10 (False Negative) | 44 (True Negative) | 54
Total 48 52 100

Table 1: 2 x 2 contingency table - Transabdominal ultrasound vs.
CECT

The derived diagnostic accuracy parameters are
summarised in (Tab.2).

Parameter Value 95%iz?:rf\igrnce

Sensitivity 79.17% | 65.0%-89.5%
Specificity 84.62% | 72.0%-92.7%
Positive Predictive Value (PPV) 82.61% | 68.6%-92.2%
Negative Predictive Value (NPV) 81.48% | 68.6%-90.8%
Overall diagnostic accuracy 82.00% | 73.1%-89.0%
Positive Likelihood Ratio (LR+) 5.15

Negative Likelihood Ratio (LR-) 0.25

Table 2: Diagnostic accuracy parameters of transabdominal
ultrasound for acute pancreatitis

Ultrasound correctly identified 38 of 48 CT-confirmed
positive cases, yielding a sensitivity of 79.17% (95% CI:
65.0-89.5%). It correctly excluded disease in 44 of 52
CT-confirmed negative cases, yielding a specificity of
84.62% (95% Cl: 72.0-92.7%). The PPV of 82.61% (95%
Cl: 68.6-92.2%) indicates that approximately 83 of every
100 ultrasound-positive results represented true cases
of acute pancreatitis. The NPV of 81.48% (95% ClI: 68.6-
90.8%) reflects the probability of disease absence when
ultrasound is negative. The overall diagnostic accuracy
was 82.00% (95% ClI: 73.1-89.0%). The positive likelihood
ratio of 5.15 indicates moderate-to-good utility in confir-
ming the diagnosis, whereas the negative likelihood
ratio of 0.25 reflects fair utility in excluding disease.
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Stratified analysis revealed consistent diagnostic perfor-
mance across age groups, sex, body habitus categories,
and duration of symptoms.

Di .
This study demonstrates that transabdominal ultrasound
has moderate sensitivity and good specificity for the
detection of acute pancreatitis, with an overall diagnostic
accuracy of 82%. These findings are consistent with the
existing literature, which reports ultrasound sensitivity
ranging from 75% to 90% and specificity between 80%
and 90% in comparable study populations.®
Ultrasound offers several practical advantages that
support its use as a first-line investigation. It is radiation-
free, widely available at the primary and secondary care
levels, and cost-effective - attributes of particular
relevance in resource-constrained healthcare systems
such as those prevalent across much of Pakistan. In
addition, ultrasound retains a unique advantage in the
identification of biliary aetiology, including cholelithiasis
and choledocholithiasis, which are the most common
precipitating factors for acute pancreatitis in this region.8
The observed sensitivity of 79.17% reflects recognised
limitations of ultrasound in this clinical context. Pan-
creatic visualisation is frequently impaired by overlying
bowel gas, particularly in the region of the body and
tail, and is further compromised by obesity and patient
discomfort. These technical limitations render ultrasound
prone to false-negative results, particularly in early or
mild disease where parenchymal changes may be
subtle.? By contrast, the specificity of 84.62% suggests
that when positive sonographic features are identified,
they are reliably associated with true disease.

The positive likelihood ratio of 5.15 indicates that a
positive ultrasound examination moderately to
substantially increases the post-test probability of acute
pancreatitis. Conversely, the negative likelihood ratio of
0.25, while representing fair rule-out performance,
underscores the inadequacy of a negative ultrasound
result in conclusively excluding the diagnosis-parti-
cularly in high-clinical-probability cases.

These findings reinforce the position of CECT as the
indispensable reference standard for acute pancreatitis,
particularly for the detection of local complications such
as pancreatic necrosis, pseudocysts, and vascular
injury.4.6 CT-based severity scoring systems-including
the CT Severity Index (CTSI)-provide prognostic infor-
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mation that cannot be obtained from ultrasound alone,
and their use is recommended in cases of clinical
deterioration or diagnostic uncertainty.

The relatively narrow age range of participants (15-50
years) and single-centre recruitment at a tertiary military
hospital may limit the generalisability of these findings
to the broader Pakistani population. Interobserver vari-
ability in ultrasound interpretation was not formally
assessed, which represents an additional methodo-
logical consideration for future research.

Conclusion ____

Transabdominal ultrasound demonstrates good overall
diagnostic accuracy (82%) and serves as an effective,
accessible, and radiation-free first-line imaging modality
for the assessment of acute pancreatitis. Its role is
particularly valuable in resource-limited settings and in
the identification of biliary aetiology. Nevertheless, CECT
remains indispensable for definitive diagnosis, detection
of complications, and severity stratification. A combined
diagnostic approach-ultrasound for initial evaluation,
CT for confirmation and severity assessment-represents
the optimal imaging strategy in clinical practice.
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