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Diagnostic Accuracy of Transabdominal Ultrasound Versus Computed Tomography in
Acute Pancreatitis: A Cross-Sectional Study
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Ultrasound vs CT in Acute Pancreatitis Diagnosis

ABSTRACT
Objective: To determine the diagnostic accuracy of transabdominal ultrasound versus contrast-enhanced
computed tomography in acute pancreatitis.
Study Design: Prospective cross-sectional diagnostic accuracy study.
Place and Duration of Study: The study was conducted at the Department of Emergency Medicine, Combined
Military Hospital (CMH), Rawalpindi, Pakistan, from 1 March 2022 to 30" June 2023.
Methods: This study enrolled 120 patients of both genders aged 15-55 years. Patients with acute pancreatitis of
up to two weeks duration with abdominal pain, tachycardia, fever, and a serum amylase > 400U/L were
included. Patients' age, gender, symptom duration, and BMI were recorded. Ultrasound of the abdomen (USG)
was performed by expert radiologists and compared with contrast-enhanced computed tomography (CECT)
results. The McNemar test was employed to assess the association between imaging tests.
Results: Ultrasound abdomen supported the diagnosis of acute pancreatitis in 61 (50.8%) patients. contrast-
enhanced computed tomography findings were consistent with acute pancreatitis in 58 (48.3%) cases. Taking
contrast-enhanced computed tomography (CECT) as reference, out of 120 patients, 44.2% (44.2%) were true
negatives, 8 (6.6%) were false positives, 5 (4.1%) were false negatives, and 54 (44.6%) were true negatives.
Overall, USG had a sensitivity 91.3%, a specificity 87.1%, a positive predictive value (PPV) 86.8%, a negative
predictive value (NPV) 91.3%, a likelihood ratio positive (LR +) of 7.1, a likelihood ratio negative (LR =) of 0.1, a
diagnosticaccuracy 89.1%,and an AUC of 0.892.
Conclusion: Transabdominal ultrasound is a non-invasive modality for diagnosing acute pancreatitis, with high
sensitivity, specificity, positive and negative predictive values, likelihood ratios, and diagnostic accuracy. A
negative ultrasound abdomen virtually rules out acute pancreatitis.
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often presenting in the Emergency Department (ED)
in both mild and severe conditions.” Worldwide, the
incidence of AP is estimated to be around 20-40cases
/100,000 population with an increasing trend. We

Introduction

Acute Pancreatitis (AP) is an acute pancreatic
inflammation that is mainly caused by autodigestion
of enzymes secreted by the pancreas, which cause

the disintegration of the parenchyma, necrotizing
vasculitis, and interstitial fat necrosis." AP is a disease
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do not have a relevant national database that
determines the incidence of acute pancreatitis in our
population, other than a limited number of local
studies dealing with etiology and clinical
presentation.’ In England, the overall prevalence of
this disease is 22.4 cases per 100,000 people, and
every year, the rate of hospitalization is 9.6 per
100,000 people in the United Kingdom.* Mild Acute
Pancreatitis (MAP) occurs more frequently and is
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often self-limiting, adapts quickly to conservative
therapy, and has low mortality. However, 20% of
patients with acute abdominal pain are diagnosed
with Severe Acute Pancreatitis (SAP).” It may further
develop into a Systemic Inflammatory Response
Syndrome (SIRS) that causes septic systemic
sequelae with substantial morbidity and mortality.’
Early detection of pancreatitis is crucial for accurate
assessment, treatment of complications, and for an
overall better prognosis for this life-threatening
condition.’ The introduction of different and diverse
scoring systems for acute pancreatitis disease
severity, complications, and prognosis makes it
cumbersome to validate and compare.” Abdominal
imaging is by far the most common, simple and non-
invasive method to verify the AP diagnosis and
prognosis.” Contrast-enhanced computed
tomography (CECT) is an excellent technique with
both sensitivity and specificity of 94% for the
evaluation of AP. CECT should not be employed often
in patients with AP since most of the patients have a
mild/moderate, uncomplicated course, and they
usually have an apparent diagnosis.® When
evaluating AP cases, CECT is regarded as the gold
standard radiological technique.’ For the diagnosis
of AP, Ultrasonography (USG) isa common diagnostic
imaging tool because of its mobility, affordability,
simplicity, and minimal radiation dose. According to
local data, it has a sensitivity of 90% and specificity of
86% for the diagnosis of AP, taking CE CT Scan as the
gold standard.” Given its retroperitoneal location
with overlying structures and relatively modest size,
pancreatic ultrasonography can be quite
challenging.

The purpose of USG imaging in AP is to demonstrate
the presence and extent of pancreatic necrosis,
which are the detrimental effects of AP, and to make
a diagnosis and assess for common aetiology, such as
gallstones. Due to the paucity of data concerning the
diagnostic efficacy of USG for the diagnosis of AP in
the existing literature and the lack of local researchin
this area, this particular study aimed to evaluate the
diagnostic accuracy of USG for the diagnosis of AP.
Furthermore, in addition to providing local statistics,
this study will also contribute to the existing
knowledge pool. In addition to serum Amylase, in an
uncomplicated patient of AP, it may be employed in
place of a CECT scan to provide the patient with a
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straightforward, affordable, and economical
diagnostictool.

Methods

This prospective cross-sectional comparative
diagnostic accuracy study was conducted at the
Department of Emergency Medicine, Combined
Military Hospital (CMH), Rawalpindi, Pakistan, from
1" March 2022 to 30" June 2023, after getting
approval from the Institutional Review Board (IRB)
vide reference number: 473, dated 24" February
2022. Informed written consent from all participants
was recorded for their inclusion. In a prior study from
a tertiary care center, the prevalence of AP was
71.5% in patients presenting with one or more
revised Atlanta criteria, also recommended by the
American College of Gastroenterology (ACG)."™ For
sample size calculation, adopting a more
conservative, generalizable approach, we set the
prevalence of AP at 50% among patients presenting
with one or more revised Atlanta criteria. With an
estimated USG abdomen sensitivity and specificity
of 85% each in AP diagnosis (based on a previous
study), an expected disease prevalence of 50%, a
precision of 10% (0.1), confidence level of 95%,
taking dropout rate at 10%; the minimum sample
size required was 110 patients, using Buderer's
formula for diagnostic studies.”*** A non-probability,
consecutive sampling technique was used.

This study included all cases of suspected acute
pancreatitis, with symptoms such as fever over
101°F, acute abdominal pain, and tachycardia (heart
rate greater than 120/min), and serum amylase level
greater than 400 U/L, satisfying two out of three
criteria based on the revised Atlanta criteria.” It
included both genders between the ages of 15 and
55 years with a disease duration of at least 2 weeks.
All the patients with a previous history of
hypersensitive reactions to iodinated contrast
media, a history of abdominal injury, and patients
with Chronic Kidney Failure (CKF) (serum creatinine
level >1.1mg/dl) were excluded from the study.
Moreover, all claustrophobic patients and those who
were unable or unwilling to undergo CECT
examination or the study itself were also excluded.
After informed consent was obtained,
transabdominal USG was performed by radiologists
for the diagnosis of AP, who were blinded to the
details of the patients' history, examination,
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laboratory tests, and treatment. All the patients in
the study also underwent a CECT scan, and their
results were assessed by an expert radiologist.
Findings from the patient's CECT and USG were
compared. All demographic and clinical data were
recorded on a pre-designed proforma. Descriptive
statistics, such as duration of disease, age, and BMI,
were presented as mean, standard deviation, and
mean (SD), and categorical variables, such as AP on
CECT and USG, and gender, were shown in the form
of frequency and percentages.

Illness period, BMI, gender, and age were effect
modifiers, managed via stratification. Patients who
had AP on both a CECT exam and a USG were true
positive. Patients were true negatives if neither a
USG nor a CECT scan revealed AP. False positive cases
were those who had AP on ultrasound but not on a
CECT exam, whereas false negative cases were
considered those who had no AP on USG but showed
the disease ona CECT result.

With CECT scan as the reference method, a 2x2
contingency table was used to determine sensitivity,
specificity, PPV & NPV, and diagnostic accuracy (DA),
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with 95% confidence intervals. Positive likelihood
ratio (LR +), negative likelihood ratio (LR -), and AUC,
area under the Receiver Operating Characteristic
curve (ROC) analysis were carried out to assess USG
in the diagnosis of AP. The McNemar test with
continuity correction was employed to find the
association between USG and CECT scan findings, as
the paired categorical data were obtained from the
same patient. This test used a two-sided exact
binomial distribution, and a P-value < .05 was
deemed statistically significant. Data were compiled
in Microsoft Excel and subsequently analysed using
Statistical Product and Service Solutions (SPSS)
version 26.

Results

In the current study, 120 patients were enrolled. The
mean age of the patients was 36.5 (9.43) years. Sixty-
nine patients (57.5%) were between 36 and 55 years
of age. Out of these 120 patients, 83 (69.2%) were
males and 37 (30.8%) were females. The average
duration of disease and BMI was 7.05+1.95 days and
26.35+3.23 kg/m” respectively (Table 1).

USG supported the diagnosis of AP in 61 (50.8%)

Table-1: Patients' demographic data and duration of symptoms

Study Parameters

Mean (SD)
Age in Years 15-35

36-55
Gender Male

Female

Mean (SD)
BMI <27
(kg/m?) =

> 27

Mean (SD)
Duration of Symptoms (days) <7

>7

N (%)
36.51 (9.43)
51 (42.5%)
69 (57.5%)

83 (69.2%)
37 (30.8%)

26.35 (3.23)
75 (62.5%)
45 (37.5%)
7.05 (1.95)
47 (39.2%)
73 (60.8%)

Table 2: 2 x 2 Ultrasonography and Computed Tomography scan results in diagnosing Acute Pancreatitis,

McNemar Test for paired categorical data

Ultrasonography Computed Tomography Scan X2 P-value
Positive Negative Total

Positive 53 (44.2%) 8 (6.6%) 61 (50.8%)

Negative 5 (4.1%) 54 (44.6%) 59 (49.2%) 031 0.581

Total 58 (48.3%) 62 (51.2%) 120 (100.0%)
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Table 3: Diagnostic Accuracy of Ultrasonography in Diagnosing Acute Pancreatitis, taking Computed
Tomography as the reference method

Diagnostic Parameters

Point Estimate

95% Ci

Sensitivity 91.38% 81.02% t0 97.14%
Specificity 87.10% 76.15% to 94.26%
Positive Predictive Value 86.89% 77.54% 10 92.71%
Negative Predictive Value 91.53% 82.29% t0 96.17%
Diagnostic Accuracy 89.17% 82.19% to 94.10%
Positive Likelihood (LR+) 7.1 -
Negative Likelihood Ratio (LR-) 0.10 -
AUC 0.892 -
. ROC Curve showed good concordance between the two imaging
modalities (Table 3). ROC curve analysis further
oo supported the diagnostic utility of USG, with an AUC
0f0.892 (Figure 1).
o os Discussion
= Pancreatitis usually involves the auto-digestion of
3 o the pancreas by its own pancreatic enzymes. AP is a
medical condition in which the gland undergoes
ool significant morphologic or physiological
alterations.” Although the pancreas only makes up a
. . : i : mere 0.1 percent of the entire human body's weight,

1 - Specificity
Diagonal segments are produced by ties
Fig 1: Receiver Operating Characteristic Curve
Demonstrating Diagnostic Performance of
Ultrasonography for Acute Pancreatitis

patients. CECT scan findings confirmed AP in 58
(48.3%) cases. Out of these 58 (48.3%) patients, 53
(44.2%) were true positive, and 5 (4.1%) were false
negatives. In 62 patients in which CE CT scan did not
confirm AP, 54 (44.6%) were true negatives and 8
(6.8%) were false positives. The McNemar test with
continuity correction showed no statistically
significant difference between ultrasonography and
CTscan findings (X°=0.31, df=1, P=0.581) (Table 2).

Sensitivity, specificity, PPV, NPV, and DA of USG in
diagnosing AP, using CECT as the reference method,
were 91.38%, 87.10%, 86.89%, 91.53%, and 89.17%,
respectively. The positive likelihood ratio was 7.1,
indicating good ability to confirm disease, while the
negative likelihood ratio was 0.10, suggesting
excellent capability to exclude AP. The above results
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it can still produce enzymes that can digest nearly 13
timesas much protein as the human body's weight.”
Given its propensity to cause serious disease, it is
imperative to diagnose AP early. Our study has
shown that abdominal USG has superior diagnostic
accuracy in AP with quite high sensitivity, specificity,
predictive values, likelihood ratios, and AUC. The
diagnosis of AP in a patient with classic epigastric
pain or raised enzymes is a straightforward one.
However, in patients with atypical abdominal pain
and or borderline/asymptomatic raised pancreatic
enzymes, a negative USG abdomen virtually rules
out the diagnosis of AP due to its high sensitivity and
negative predictive value. Not all patients can be
subjected to a CE CT Scan of the abdomen.

Also, the ACG guideline does not recommend
routinely performing a CE CT scan in AP. Along with
MRI it should only be reserved for patients who fail to
improve after 48-72 hours to look for complications
such as necrosis. The ACG and other sources further
recommend performing USG of the abdomen in all
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patients to evaluate for biliary pancreatitis, given the
high prevalence of cholelithiasis.”*"” In addition to
effective diagnosis, USG has advantages of being
readily available, economical, noninvasive, requiring
no intravenous contrast/radiation, offering triage
and effective clinical decision-making, making it the
ideal initial choice to confirm or exclude AP
diagnosis. *

In the study by Irum R et al., USG confirmed AP in 71
(45.51%) patients, and CT supported the diagnosisin
81 (41.67%) patients.” In patients with positive USG
results, 59 subjects had true positive results, while
12 subjects had false positive results. In subjects with
negative USG results, 79 were true negatives while 6
were false negatives (P<.001). These outcomes are
similar to those of the current study. Moreover, the
predictive values, specificity, and sensitivity of this
study were also comparable to those of the current
study.”

In contrast, Khalid S et al. reported that USG
abdomen has low diagnostic accuracy in AP
diagnosis, taking CE CT Scan as the gold standard. In
their study, the reported sensitivity and specificity of
USG was 41% and 35%, respectively, for the
diagnosis of AP.” This low diagnostic accuracy could
be due to observer-related factors in performing
USG abdomen.

Urooj T et al. studied 191 patients to determine the
diagnostic accuracy of CECT for AP, using surgical
findings as the gold standard. In their study, the
mean symptom period was 85.6116.41 hours,
whereas in the current study, it was 7.05+1.95 days.'
The CE CT scan had sensitivity 71.4%, specificity 87%,
PPV 83.3%, NPV 76.9%, and diagnostic accuracy of
79.5%.'

Cai D et al. determined the diagnostic accuracy of
Contrast-Enhanced Ultrasound (CEUS) and
Conventional Ultrasound (CUS) in 196 patients of AP
employing CECT as the gold standard, like the study
cited earlier.”” According to their findings, CEUS
considerably outperformed CUS in terms of accuracy
for AP and severe acute pancreatitis (SAP) diagnosis
(P-value =.05).” Similar findings have been shown by
a meta-analysis in which CEUS for the diagnosis of AP
has a sensitivity of 92%, specificity of 84%, positive
likelihood ratio of 5.38, and negative likelihood ratio
of 0.13. The findings show that CEUS is a valid
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technique for AP and SAP monitoring and evaluation,
and it appears that it may overrule CECT.”

In addition to its diagnostic role in AP and
cholelithiasis, almost two-thirds of cases of acute
pancreatitis identified using trans-abdominal
ultrasonography exhibited signs of structural
abnormalitiesin the pancreas.”

Bowel gas was a significant limitation of this study,
which can be overcome with CECT. In both acute and
chronic pancreatitis, CECT offers improved
diagnostic data. This study was single-centred. For
the future, multicenter studies with large sample
sizesare recommended.

Conclusion

In alighment with the study's objective of evaluating
diagnostic accuracy, the research affirms the pivotal
role of transabdominal ultrasound in accurately
diagnosing acute pancreatitis. The demonstrated
precision of both imaging modalities underscores
their significance in guiding clinical decisions,
underscoring their indispensable role in optimizing
patient care strategies for acute pancreatitis.
Acknowledgment: We would like to acknowledge all
those who participated directly or indirectly in the
study.

Conflict of Interest: The authors declare no conflict
of interest

Grant Support and Financial Disclosure: None

REFERENCES

1. Urooj T, Shoukat S, Bokhari I, Mahmood T. Diagnostic
accuracy of contrast enhanced computed tomography
(CECT) in detection of necrosis in acute pancreatitis by
taking surgical findings as gold standard. The Journal of
Pakistan Medical Association. 2020; 70: 1930-3. doi:
10.47391/jpma.1070

2. Kuo DC, Rider AC, Estrada P, Kim D, Pillow MT. Acute
pancreatitis: what's the score?. The Journal of Emergency
Medicine. 2015; 48: 762-70. doi: 10.1016/j.
jemermed.2015.02.018

3. Haider MF, Ali |, Zafar H, Ahsan M, Shah SZ, Sher F. Etiology
of Pancreatitis in Patients at a Tertiary Care Centre. Pakistan
Armed Forces Medical Journal. 2023; 73: 575-8. doi:
10.51253/pafmj.v73i2.8771

4. Bharwani N, Patel S, Prabhudesai S, Fotheringham T, Power
N. Acute pancreatitis: the role of imaging in diagnosis and
management. Clinical Radiology. 2011; 66: 164-75. doi:
10.1016/j.crad.2010.09.003

5. Werge M, Novovic S, Schmidt PN, Gluud LL. Infection
increases mortality in necrotizing pancreatitis: a systematic
review and meta-analysis. Pancreatology. 2016; 16: 698-
707.doi: 10.1016/j.pan.2016.07.004

172



Life & Science 2026 Vol. 7, No. 2 Ultrasound vs CT in Acute Pancreatitis Diagnosis

10.

11.

12.

13.

14.

173

Hu JX, Zhao CF, Wang SL, Tu XY, Huang WB, Chen JN, et al. 15. LuoY, LiZ, Ge P, Guo H, Li L, Zhang G, et al. Comprehensive
Acute pancreatitis: A review of diagnosis, severity mechanism, novel markers and multidisciplinary treatment
prediction and prognosis assessment from imaging of severe acute pancreatitis-associated cardiac injury—a
technology, scoring system and artificial intelligence. World narrative review. Journal of inflammation research. 2021;
Journal of Gastroenterology. 2023; 29: 5268-91. doi: 14:3145-69. doi: 10.2147/JIR.5310990
10.3748/wjg.v29.i37.5268 16. Karpinska M, Czauderna M. Pancreas—its functions,
Shuanglian Y, Huiling Z, Xunting L, Yifang D, Yufen L, disorders, and physiological impact on the mammals'
Shanshan X, et al. Establishment and validation of early organism. Frontiers in physiology. 2022; 13: 807632. doi:
prediction model for hypertriglyceridemic severe acute 10.3389/fphys.2022.807632

pancreatitis. Lipids in Health and Disease. 2023; 22: 218. 17. Brizi MG, Perillo F, Cannone F, Tuzza L, Manfredi R. The role
doi: 10.1186/512944-023-01984-z of imaging in acute pancreatitis. La radiologia medica.
Szatmary P, Grammatikopoulos T, Cai W, Huang W, 2021;126:1017-29.doi: 10.1007/s11547-021-01359-3
Mukherjee R, Halloran C, et al. Acute pancreatitis: diagnosis 18. Walkowska J, Zielinska N, Tubbs RS, Podgérski M, Dtubek-
and treatment. Drugs. 2022; 82: 1251-76. doi: Ruxer J, Olewnik t. Diagnosis and treatment of acute
10.1007/s40265-022-01766-4 pancreatitis. Diagnostics. 2022; 12: 1974. doi:
Afghani E, Faghih M, Singh VK. Role of CT Scan in Acute 10.3390/diagnostics12081974

Pancreatitis: Whenis it Indicated and What Information can 19. Khalid S, Nayyar S, Siddique S, Naseer ST, Arshad M, Shahid
be Obtained?. Clinical Pancreatology for Practising F. Ultrasonography in the diagnosis of acute pancreatitis
Gastroenterologists and Surgeons. 2021: 40-6. doi: keeping computed tomography as a gold standard: Multi-
10.1002/9781119570097.ch5 center study. The Professional Medical Journal. 2025; 32:
Irum R, Yousaf M. Diagnostic Accuracy of Ultrasonography 151-7.doi: 10.29309/TPMJ/2025.32.02.8588

in Diagnosing Acute Pancreatitis, Taking Computed 20. Cai D, Parajuly SS, Wang H, Wang X, Ling W, Song B, et al.
Tomography as Gold Standard. Journal of Sharif Medical Accuracy of contrast-enhanced ultrasound compared with
and Dental College Lahore, Pakistan.2021; 7: 30-6. conventional ultrasound in acute pancreatitis: Diagnosis
Chaffin H, Trivedi S, Singh VP. Impact of abdominal imaging and complication monitoring. Experimental and
on the diagnosis of acute pancreatitis in patients with therapeutic medicine. 2016; 12: 3189-94. doi:
painless lipase elevation. Pancreatology. 2022; 22: 547-52. 10.3892/etm.2016.3760

doi:10.1016/j.pan.2022.04.013. 21. FeiY, Li WQ. Effectiveness of contrast-enhanced ultrasound
Banks PA, Bollen TL, Dervenis C, Gooszen HG, Johnson CD, for the diagnosis of acute pancreatitis: A systematic review
Sarr MG, et al. Classification of acute pancreatitis—2012: and meta-analysis. Digestive and Liver Disease. 2017; 49:
revision of the Atlanta classification and definitions by 623-9.d0i:10.1016/j.d1d.2017.03.017

international consensus. Gut. 2013; 62: 102-11. doi: 22. Shah AP, Mourad MM, Bramhall SR. Acute pancreatitis:
10.1136/gutjnl-2012-302779 current perspectives on diagnosis and management.
Tenner S, Vege SS, Sheth SG, Sauer B, Yang A, Conwell DL, et Journal of inflammation research. 2018; 11: 77-85. doi:
al. American college of gastroenterology guidelines: 10.2147/JIR.S135751

management of acute pancreatitis. The American Journal
of Gastroenterology. 2024; 119: 419-37. doi: 10.14309/ajg.
0000000000002645

Buderer NM. Statistical methodology: I. Incorporating the
prevalence of disease into the sample size calculation for
sensitivity and specificity. Academic Emergency Medicine.
1996; 3: 895-900. doi: 10.1111/j.1553-2712.1996.
tb03538.x

Author Contributions
HR: Conception, design of the work, and approval for final submission
FAS: Manuscript writing for methodology design, investigation, and approval for final submission
TBT: Data acquisition, curation, statistical analysis, and approval for final submission
ZW: Validation of data, interpretation, write-up of results, and approval for final submission
SA:Revising, editing, supervising for intellectual content, and approval for final submission
IM: Writing the original draft, proofreading, and approval for final submission
HR is the nominated guarantor and takes full responsibility for the overall content and integrity of the
work




	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35

