
ABSTRACT
Objective: To determine the diagnostic accuracy of ultrasonography (USG) in diagnosing acute pancreatitis taking computed tomography as   
gold standard. 
Methodology: It was a cross-sectional study conducted from September 2020 to February 2021 at the Department of Radiology, Sharif 
Medical & Dental College, Lahore. A total of 156 patients of both genders between 15-55 years and with a duration of disease <2 weeks were 
included in the study. Patients presented with symptoms of acute pancreatitis like sudden onset abdominal pain, fever (>101F), tachycardia  
(heart rate >120/min), and serum amylase > 400U/L were taken as positive symptoms and included in this study. Patients with history of 
abdominal trauma, hypersensitivity history to iodinated contrast agent, chronic kidney failure, claustrophobic patients, and patients unable to  
undergo Computed Tomography (CT) scanning were excluded from the study. After taking informed consent, ultrasonography (USG) of 
hepatic-biliary system was performed by the consultant radiologist and was looked for presence or absence of acute pancreatitis as per-
operational definition. All patients underwent CT scan and reports were interpreted by the radiologist. Ultrasonographic findings were 
compared with CT scan findings. 
Results: Ultrasonography supported the diagnosis of acute pancreatitis in 71(45.51%) patients. Computed tomography findings confirmed 
acute pancreatitis in 81(41.67%) cases. In USG positive patients, 59 were true positive and 12 were false positive. Among 85 USG negative      
patients, 06 were false negative whereas 79 were true negative (p=0.0001). Overall sensitivity, specificity, positive & negative predictive value     
and diagnostic accuracy of ultrasonography in diagnosing acute pancreatitis taking computed tomography as gold standard was 90.77%,    
86.81%, 83.10%, 92.94% and 88.46% respectively. , 
Conclusion: Ultrasonography is a highly sensitive and accurate non-invasive method in diagnosing acute pancreatitis.   
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Diagnostic Accuracy of Ultrasonography in Diagnosing Acute 
Pancreatitis, Taking Computed Tomography as Gold Standard

INTRODUCTION
cu te  pancrea t i t i s  ( A P )  i s  a  sudden Ainflammation of the pancreas that can involve 
adjacent or farther-apart tissues and organs. It 

is caused by triggering of its own enzymes that causes 
digestion of the gland. Acute pancreatitis is a common 
presentation in the emergency department (ED), 
generally of mild and severe forms. Admission 
judgments by ED clinicians are done according to the 
severity of pancreatitis.

1,2

Acute pancreatitis can be divided into mild acute 
pancreatitis (MAP) and severe acute pancreatitis 
(SAP). It is an inflammatory disorder of the pancreas 
that has been clinically defined as a common form of 

3acute abdominal pain.  Mild acute pancreatitis has a 
good prognosis & few problems with low mortality.  
But, it is noted that severe acute pancreatitis that is 
followed by serious complications has a high mortality 
rate.  Early diagnosis of necrotizing pancreatitis is 

4,5

significant because it helps to select the proper therapy 
of this severe condition & improves clinical outcome, 

6management, symptom, and prognosis.

Since the early 1980s, various clinical or radiological 
scoring systems have been developed to predict the 
incidence and outcome of acute pancreatitis. Validation 
& comparison of the different scoring systems are 
complicated by confusing and incompatible use of  
terminology and definitions of severity, complications,  

7and outcome of the disease. 
Predicting the development of disease has remained a 
major challenge in managing of acute pancreatitis. The 
Bedside Index for Severity in Acute Pancreatitis 
(BISAP) is easy to calculate from the data available in 

8the first 24 hours.  The BISAP is a new, convenient, 1
prognostic multifactor scoring system. The BISAP 
score may be a useful tool for risk stratification and 

9prognostication in acute pancreatitis patients.  
Computed tomography severity index (CTSI) requires 
the use of intravenous contrast agents to determine the 
presence and extent of pancreatic necrosis, as well as 
inflammatory changes and local and/or extra-

10pancreatic complications.  Computed tomography 
severity index is highly precise & sensitive than any 
other method in both diagnosing as well as    

11
demonstrating the extent of pancreatitis. 
Abdominal imaging is useful to confirm the AP 
diagnosis. For the diagnosis of AP, contrast enhanced 
computed tomography (CECT) has a high sensitivity 

12and specificity of 94.4%.  Contrast enhanced 
computed tomography should not be used routinely in 
patients with AP because the diagnosis is obvious in 
many patients and the majority of them have a mild, 
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reports were interpreted by the consultant radiologist 
(at least 3 years of post-fellowship experience). 
Ultrasonography findings were compared with CT 
scan findings. All this data including the demographic 
data (age, gender, duration of disease, BMI) was 
recorded on a specially designed proforma.

STATISTICAL ANALYSIS
Data was entered in Statistical Package for the Social 
Sciences (SPSS) version 25. Age, duration of disease, 
BMI were presented as mean & standard deviation. 
Categorical data like  gender and acute pancreatitis on 
USG and CT were presented as percentage & 
frequencies. A  2×2 contingency table was used to 
calculate sensitivity, specificity, positive & negative  
predictive value and diagnostic accuracy of multi slice  
CT scan in diagnosing necrotizing pancreatitis, taking  
histopathology as gold standard. Effect modifiers like    
age, gender, duration of disease, and BMI were 
controlled by stratification. Post-stratification 2×2  
contingency table was used to calculate specificity,  
sensitivity, positive & negative predictive value &   
diagnostic accuracy of USG in diagnosing acute    
pancreatitis. A p-value ≤0.05 was taken as significant. 
Patients with acute pancreatitis on ultrasonography as 
well as on CT scan were taken as true positive. Patients  
with no acute pancreatitis on ultrasonography as well as 
on CT scan were taken as true negative. patients  The 
with acute pancreatitis on ultrasonography but absent 
on CT scan were considered as false positive and those  
with no acute pancreatitis on ultrasonography but 
present on CT scan were considered false negative.

RESULTS
In our study, a total of 156 patients were included. The  
mean age of the patients was 43.98±7.01 years. One 
thirty seven patients (87.82%) were between 36 to 55 
years of age. Out of these 156 patients, 97(62.18%)  
were males & 59(37.82%) were females with a ratio of 
1.6:1. Average duration of disease and BMI was 

27.27±3.35 days and 28.83±3.40 kg/m , respectively 
(Table 1).
Ultrasonography (USG) supported the diagnosis of 
acute pancreatitis in 71(45.51%) patients. CT findings 
confirmed acute pancreatitis in 81(41.67%) cases. In 
USG positive patients, 59 were true positive and 12  
were false positive. Among 85, USG negative patients, 
06 were false negative whereas 79 were true negative 
(p=0.0001) (Table 2). Sensitivity, specificity, positive, 
negative predictive value, and diagnostic accuracy of  
ultrasonography in diagnosing acute pancreatitis, 
taking computed tomography as gold standard was  
90.77%, 86.81%, 83.10%, 92.94%, and 88.46%, 
respectively. Diagnostic accuracy stratification with 
respect to age group, gender, duration of disease & 

13uncomplicated path. Contrast Enhanced CT is  
considered to be the gold standard imaging modality in   

14the assessment of patients with acute pancreatitis.  
Ultrasonography is a medical diagnostic imaging 
modality that is widely used for AP because of its 
simplicity, portability, low cost, and low radiation 

15
exposure.  In a study, Fei et al. has shown sensitivity 
and specificity of ultrasonography in diagnosing acute 

16 pancreatitis as 92.0% and 84.0%, respectively. The 
imaging role is not only to diagnose acute pancreatitis  
but to demonstrate the presence & extent of pancreatic   
necrosis and the complications of acute pancreatitis.   
On searching the literature, it has been observed that  
limited information is available regarding the 
diagnostic accuracy of ultrasonography for detection of 
acute pancreatitis as well as no local study done in this 
regard, so this study was planned to determine the 
diagnostic accuracy of ultrasonography for detection of 
acute pancreatitis. This study will not only provide the 
local stats of the issue but will also be a useful addition 
in the existing literature. Furthermore, it may serve as 
an alternate to CT hence a simple, economical and cost 
effective diagnostic tool can be offered to the patient.

METHODOLOGY
This cross sectional study was conducted from 
S e p t e m b e r  2 0 2 0  t o  F e b r u a r y  2 0 2 1 i n  t h e 
Radiology department of Sharif Medical & Dental 
College, Lahore after obtaining permission from the 
institutional board of the hospital (SMDC/SMRC/ 
129-20, 06-08-2020). Informed written consent was 
obtained from the patients. A sample size of 156 was 
calculated with 95% confidence level by taking  
expected prevalence of acute pancreatitis as 85.20% 
and 5% desired precision for sensitivity and 15% for 
specificity of USG in diagnosing acute pancreatitis as 

16
92.0% & 84.0%, respectively.
All the patients presenting with clinical symptoms of 
suspected acute pancreatitis like sudden onset 
abdominal pain, fever (>101F), tachycardia (heart rate 
>120/min), and serum amylase >400U/L were taken as 
positive and were included in the study. Patients of both 
genders between 15-55 years and with a duration of 
disease <2 weeks were included in the study. Patients 
with history of abdominal trauma, history of  
hypersensitivity to iodinated contrast agent, chronic  
kidney failure (assessed on history and medical record 
(s/creatinine >1.1mg/dl), claustrophobic patients, and 
those who were unable to undergo CT scanning were 
excluded from the study.
After taking informed consent, ultrasonography of 
hepato-biliary system was performed by the consultant 
radiologist (at least 3 years of post-fellowship 
experience) and was looked for presence or absence of 
acute pancreatitis. All patients underwent CT scan and 
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assessment of biliary stones as the cause of acute 
8

pancreatitis & for assessment of the biliary tract.
This study was done to see how much is the diagnostic 
accuracy of ultrasonography in diagnosing acute  
pancreatitis, taking computed tomography as the gold 
standard. The mean age of the patients in our study was 
43.98±7.01 years. Most of the patients, 137 (87.82%) 
were between 36 to 55 years of age. Ultrasonography 
supported the diagnosis of acute pancreatitis in 71 
(45.51%) patients. Computed tomography findings 
confirmed acute pancreatitis in 81 (41.67%) cases. 
Fifty nine patients were true positive and 12 were false 
positive in USG positive patients. Six were false 
negative whereas 79 were true negative in USG 
negative patients (p=0.0001). 
In our study, total sensitivity, specificity, positive & 

BMI are shown in Table 3, 4, 5, and 6. 

DISCUSSION
Pancreatitis is an inflammatory process in which 
pancreatic enzymes auto digest the gland. The gland 
sometimes heals without any impairment of function or 
any morphologic changes; this process is known as 
acute pancreatitis. Pancreatitis can also recur on a 
regular basis, leading to the gland's functional and 
morphologic loss; this is referred to as chronic 
pancreatitis. The pancreas is just 0.1 percent of total 
body weight, but it has 13 times the protein-producing 
capacity of the liver and reticuloendothelial system, 
which together accounts for 4% of the total body 

15 
weight. In the primary phase of acute pancreatitis, 
abdominal USG is the main imaging technique for 
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Gender

Mean±SD

Age (Years) 15-35

36-55

Results

43.98±7.01

Duration of 
Symptoms (Days)

2BMI (kg/m )

Male

Female

Mean±SD

≤ 7 

> 7 

Mean±SD

≤27

>27

19(12.18%)

137(87.82%)

97(62.18%)

59(37.82%)

7.27±3.35

85(54.49%)

71(45.51%)

28.83±3.40

56(35.90%)

100(64.10%)

Study Variables

59(True positive)

06(False negative)

Positive on USG 

Negative on USG 

p-value

Sensitivity

Specificity

Positive Predictive Value

Negative Predictive Value 

Diagnostic Accuracy 

Negative on  
CT Scan

12(False positive)

79(True negative)

0.0001

90.77%

86.81%

83.11%

92.94%

88.46%

Positive on 
 CT Scan

Table 1: Distribution of Patients According to Age, Gender, Duration of Symptoms and BMI

Table 2: Diagnostic Accuracy of Ultrasonography in Diagnosing Acute Pancreatitis, taking 

Computed Tomography as Gold Standard
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Table 4: Stratification of Diagnostic Accuracy and Gender 

Gender

Male (n=97) Female  (n=59)

Positive 
on CT Scan

Negative 
 on CT Scan

Positive 
on CT Scan 

Negative 
on CT Scan 

Positive on USG

Negative on USG 

p-value

Sensitivity

Specificity

Positive Predictive Value 

Negative Predictive Value 

Diagnostic Accuracy 

41(True 

positive)

02(False 

negative)

04(False 

positive)

50(True 

negative)

18(True 
positive)

04(False 
negative)

08(False 
positive)

29(True 
negative)

0.001 0.001

93.35%

92.59%

91.11%

96.15%

93.81%

81.82%

78.38%

69.23%

87.88%

79.66%

 Age (Years)

15-35 (n=19) 36-55 (n=137) 

Negative 
on CT Scan

Positive 
on CT Scan 

Negative 
on CT Scan 

Positive on USG

Negative on USG 

p-value

Sensitivity

Specificity

Positive Predictive Value 

Negative Predictive Value 

Diagnostic Accuracy 

10(True 

positive)

0(False 

negative)

01(False 

positive)

08(True 

negative)

49(True 
positive)

06(False 
negative)

11(False 
positive)

71(True 
negative)

0.001 89.09%

100% 86.59%

86.59%

81.67%

87.59%

92.21%

88.89%

90.92%

94.74%

100%
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2BMI (kg/m ) 

≤27 (n=56) >27 (n=100)

Positive 
on CT scan

Negative 
on CT scan

Positive 
on CT scan 

Negative 
on CT scan 

Positive on USG

Negative on USG

p-value

Sensitivity

Specificity

Positive Predictive Value 

Negative Predictive Value 

Diagnostic Accuracy 

21(True 

positive)

04(False 

negative)

04(False 

positive)

27(True 

negative)

38(True 
positive)

02(False 
negative)

08(False 
positive)

52(True 
negative)

0.001

84.0%

87.10%

84.0%

87.10%

85.71%

0.001

95.0%

86.67%

82.61%

96.30%

90.0%

Duration of Disease (Days)

<7 (n=85) >7 (n=40)

Positive  
on CT Scan

Negative 
on CT scan

Positive 
on CT scan 

Negative 
on CT scan 

Positive on USG

Negative on USG 

p-value

Sensitivity

Specificity

Positive Predictive Value 

Negative Predictive Value 

Diagnostic Accuracy 

30(True 

positive)

06(False 

negative)

06(False 

positive)

43(True 

negative)

29(True 
positive)

00(False 
negative)

06(False 
positive)

36(True 
negative)

0.001

83.33%

87.76%

83.33%

87.76%

85.88%

0.001

100%

85.71%

82.86%

100%

91.55%
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Table 5: Stratification of Diagnostic Accuracy and Duration of Disease   

Table 6: Stratification of Diagnostic Accuracy and BMI ≤27 kg/m2 



Future studies should be multicentered. We 
recommend that USG should be used routinely for 
accurate detection of acute pancreatitis which will help 
in proper pre-operative planning for these particular 
patients in order to reduce the morbidity & mortality of 
such patients.
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CONCLUSION
Ultrasonography is a highly sensitive & accurate non-
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LIMITATIONS & RECOMMENDATIONS
One of the limitations of the study was bowel gas, 
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overcome by using CT, which provides more 
diagnostic information in the assessment of both acute 
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small and the study was undertaken in a single center. 
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