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Background: Acute pancreatitis (AP) is characterized by acute onset, rapid development, and poor 
prognosis. Timely diagnosis and identification of the cause are the key to formulating the clinical program 
and improving the prognosis. There were several studies on this topic but the results varied. This study 
systematically evaluated and analyzed reports on the comparison of magnetic resonance imaging (MRI) and 
computed tomography (CT) for the diagnosis of AP in recent years, providing evidence for clinical diagnosis 
and treatment. 
Methods: The databases of PubMed, Web of Science, The Cochrane Library, China National Knowledge 
Infrastructure (CNKI), and Wanfang Data were searched for literature on MRI and CT in the diagnosis of 
AP. After evaluating the articles and extracting the data, the software RevMan 5.4 and Stata 16.0 were used 
for meta-analysis. 
Results: A total of 9 articles were included in the selection, with a total of 566 patients having undergone 
diagnosis. Meta-analysis showed that for MRI, the diagnostic sensitivity was 92%, 95% confidence interval 
(CI): 85% to 96%; specificity was 74%, 95% CI: 50% to 89%; positive likelihood ratio was 3.5, 95% CI: 
1.6 to 8.0; negative likelihood ratio was 0.11, 95% CI: 0.05 to 0.24; diagnostic odds ratio (DOR) was 32, 
95% CI: 7 to 136; and the area under the curve (AUC) value was 0.93, 95% CI: 0.90 to 0.95. For CT, the 
diagnostic sensitivity was 73%, 95% CI: 55% to 85%; specificity was 64%, 95% CI: 42% to 82%; positive 
likelihood ratio was 2.0, 95% CI: 1.1 to 3.6; negative likelihood ratio was 0.43, 95% CI: 0.24 to 0.76; DOR 
was 5, 95% CI: 2 to 14; and the AUC value was 0.74, 95% CI: 0.70 to 0.78. The AUC value of MRI was 
significantly greater than CT (Z=3.684, P=0.023).
Discussion: In the diagnosis of AP, MRI is more sensitive, specific, and accurate than CT, and can be used 
as the first choice for the diagnosis of AP.
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Introduction

Acute pancreatitis (AP) is a rapid attack of pancreatitis, 
in which patients experience persistent epigastric pain, 
accompanied by nausea and vomiting symptoms. The 
etiology of AP is abnormal activation of pancreatic 
enzymes due to a variety of causes, causing self-digestion 
of pancreatic tissue, which causes inflammation (1). It 
is more common in adult patients, with an incidence of 
5–30/100,000, which is increasing annually (2). Heavy 
alcohol consumption and overeating are the most common 
causes of AP, and surgical trauma, autoimmune diseases, 
endocrine disorders, and special drug use may also provoke 
the disease (3,4). It is characterized by acute onset, rapid 
development, and poor prognosis, and timely diagnosis 
and identification of the cause are the key to effectively 
guide clinical protocols and improve prognosis. At present, 
the commonly used diagnostic modality for this disease is 
biochemical index examination combined with hematuria 
amylase expression, but it has a certain rate of missed 
diagnosis (5). CT and MRI are commonly used in clinical 
imaging diagnosis, both of which can clearly show the 
changes of pancreatic morphology, surrounding tissue and 
peritoneal effusion in patients with acute pancreatitis (6). A 
study by Bieliuniene et al. (7) showed that MRI has higher 
recognition of pancreatic enlargement, especially in the 
display of peripancreatic effusion and pancreatic contour, 
due to the special composition of acini and glandular ducts, 
soft texture and pancreatic juice in pancreas. However, 
the study by Stimac et al. (8) showed that there was no 
difference in sensitivity, specificity, positive predictive value, 
negative predictive value and accuracy between the two 
methods in the diagnosis of acute pancreatitis. In order to 
understand clearly the diagnostic effectiveness of the two 
and to provide more precise evidence, our study included 
the diagnostic comparison literatures in recent years and 
performed a meta-analysis. We present the following 
article in accordance with the PRISMA-DTA reporting 
checklist (available at https://atm.amegroups.com/article/
view/10.21037/atm-22-812/rc).

Methods

Inclusion criteria 

We defined the inclusion of studies according to PICOS 
(Participants, Intervention, Control, Outcome, Study): (I) 
study types: all included studies were diagnostic research, 
with no restriction imposed on whether there was only 

one study center, the articles could be prospective or 
retrospective research, and they were in Chinese and 
English; (II) participants: the participants were human and 
all patients had suspected AP symptoms within 2 days, and 
the patients had clinical symptoms such as epigastric pain, 
nausea and vomiting, and jaundice; (III) interventions & 
control: all the studies should compare magnetic resonance 
imaging (MRI) and CT for the AP diagnosis; the reference 
standard of the included studies was different, but we 
confirmed the diagnosis based on the clinical manifestations 
of AP (acute upper abdominal pain with or without back 
radiation and/or vomiting) and elevated serum total amylase 
(200 UI/L) and/or lipase levels (more than 3 times the 
upper limit of normal) (9). (IV) Out comes: the included 
study should contain diagnostic data [number of true 
positive cases (TP), false positive cases (FP), false negative 
cases (FN), true negative cases (TN)]. 

Exclusion criteria 

(I) Literature types such as review, experience sharing, 
and case analysis; (II) study subjects were animals (dogs, 
mice, and so on), patients without symptoms of AP, such as 
chronic pancreatitis, autoimmune pancreatitis, pancreatic 
adenocarcinoma; (III) reference standard for diagnosis 
was not described; (IV) data required for diagnostic meta-
analysis could not be provided.

Literature search

(I) Search strategy: we performed an electronic search 
using keyword combinations between Jan–Feb, 2022, and 
the search keywords used were: “computed tomography”, 
“CT”, “magnetic resonance imaging”, “MRI”, “magnetic 
resonance cholangiopancreatography” or “MRCP”, 
“magnetic resonance cholangiography”, “MRC”, and 
“pancreatitis”; (II) the database searched included PubMed, 
Web of Science, The Cochrane Library, China National 
Knowledge Infrastructure (CNKI), and Wanfang Data.

Literature selection 

The search was completed independently by 2 researchers. 
Repeat documents were removed using the deduplication 
function of the software (The Nordic Cochrane Centre, 
The Cochrane Collaboration, Copenhagen, Denmark, 
2014). The investigators then read the title, abstract, and 
full text of the articles, and excluded any that did not qualify. 

https://atm.amegroups.com/article/view/10.21037/atm-22-812/rc
https://atm.amegroups.com/article/view/10.21037/atm-22-812/rc
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In case of any dispute in this process, and where a consensus 
could not be reached through discussion, a third person was 
invited to arbitrate.

Data extraction and conversion

After completing the literature screening, 2 researchers 
re-read the full texts, and characteristic information of 
articles (author, publication time, study site), participant 
information (gender, age), and diagnostic information 
(reference standard, sample size, diagnostic tools and 
process, diagnostic interval time), diagnostic data [number 
of true positive cases (TP), false positive cases (FP), false 
negative cases (FN), true negative cases (TN)] were 
extracted. If the diagnostic data could not be obtained from 
an article, we tried to obtain the TP, FP, FN, and TN data 
using the total number of participants, number of positive 
diagnoses, number of negative diagnoses, sensitivity, and 
specificity provided in the article.

Risk assessment of literature bias

Literature risk of bias was evaluated according to the 
Quality Assessment of Diagnostic Accuracy Studies 
checklist (QUADAS tool) which was built in the RevMan 5.4 
software containing the following 4 aspects for the included 
studies: patient selection, index test, reference standard, and 
flow and timing. Evaluation was based on 3 grades: A, B, 
and C. Among them, grade A had no bias risk in 4 aspects, 
grade B had one or more unclear risk of bias, and grade C 
had one or more high bias risks.

Statistical methods

RevMan 5.4 software and Stata 16.0 software (released by 
Stata Corp LLC, College Station, TX, USA) was used for 
statistical analysis to calculate the pooled sensitivity (Sen), 
specificity (Spe), and 95% confidence interval (CI) with 
forest plot. Heterogeneity was analyzed with Q test, and if 
P<0.1 or I2>50%, significant heterogeneity was indicated, 
and the random-effects model was selected. A summary 
receiver operating characteristic curve (SROC) was drawn 
and area under the curve (AUC) was calculated, Z test was 
applied to compare the two methods. When there was a 
threshold effect, the SROC curve plan showed a “shoulder-
arm” distribution, the absence of which indicated that there 
was no threshold effect.

Results

Literature screening process and results

The document retrieval flow chart is shown in Figure 1. 
Initially, 388 articles were retrieved, and after screening, 
a total of 8 articles were included and selected. A total of  
566 patients participated in diagnosis.

Basic characteristics of articles

The basic characteristics and participant characteristics 
of the included articles are shown in Tables 1,2, including 
4 retrospective studies and 5 prospective studies. The 
minimum number of patients participating in the diagnosis 
was 21 and the maximum was 124.

Literature bias assessment

In this study, all articles outlined that the participants 
were selected by continuous or random sample selection. 
There was no significant bias in the index test, there was a 
descriptive reference standard, and the reference standard 
error was significantly biased. However, the diagnostic 
purpose of an article (10) was mainly the severity of AP, 
rather than the confirmed diagnosis of AP, which may have 
involved some case selection bias and process bias, and 
another article (11) did not describe the necessary time 
interval between the reference standard, MRI test, and CT 
test (Figures 2,3).

Meta-analysis results

Forest plot of diagnosis
A total of 9 articles included MRI diagnosis, and there 
was heterogeneity between the articles (I2=81%, df=2.00, 
P=0.003). The random-effects model analysis resulted in 
a diagnostic sensitivity of 92%, 95% CI: 85% to 96%, 
a specificity of 74%, 95% CI: 50% to 89%, a positive 
likelihood ratio of 3.5, 95% CI: 1.6 to 8.0, a negative 
likelihood ratio of 0.11, 95% CI: 0.05 to 0.24, and a 
diagnostic odds ratio (DOR) of 32, 95% CI: 7 to 136.

A total of 9 articles included CT diagnosis, and there 
was heterogeneity between the articles (I2=95%, df=2.00, 
P<0.0001). The random-effects model analysis resulted 
in a diagnostic sensitivity of 73%, 95% CI: 55% to 85%, 
a specificity of 64%, 95% CI: 42% to 82%, a positive 
likelihood ratio of 2.0, 95% CI: 1.1 to 3.6, a negative 
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Figure 1 Literature selection flow chart.

Table 1 Basic characteristics of included articles

First author Year Country Study type (P/R) Gender ratio (M/F) Age (years) Number of cases Quality level

Arvanitakis et al. (10) 2004 Belgium R 23/16 47 [15–86] 39 C

Costache et al. (11) 2017 USA R 61/39 64 100 B

Zhang et al. (12) 2021 China P 78/46 51.47±9.24 124 A

Arvanitakis et al. (13) 2007 Belgium R 26/9 64 [27–89] 35 A

Kim et al. (14) 2006 Korea P 36/4 30–70 40 A

Xu et al. (15) 2021 China P 47/42 21–70 89 A

Jiang et al. (16) 2021 China P 37/23 51.76±5.48 60 A

Lai et al. (17) 2015 China P 32/26 57.43±10.55 58 A

Islim et al. (18) 2014 Turkey R 13/8 58.1±16.32 21 A

P/R, prospective/retrospective; M/F, male/female.
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likelihood ratio of 0.43, 95% CI: 0.24 to 0.76, and a DOR 
of 5, 95% CI: 2 to 14 (Figure 4).

SROC curve
An SROC curve was drawn (Figure 5), and the AUC values 
of MRI and CT diagnosis were 0.93, 95% CI: 0.90 to 0.95 
and 0.74, 95% CI: 0.70 to 0.78, respectively. The AUC 
value of MRI was significantly greater than CT (Z=3.684, 
P=0.023).

Fagan plot
Figures 6,7 are Fagan plots of diagnosis by MRI and CT, 
and the positive posterior probability after MRI diagnosis is 
47%, which is higher than that of CT diagnosis (34%).

Source of heterogeneity
As shown by the SROC curve, the curve plan did not 
present a “shoulder-arm”-like distribution, suggesting that 
there was no threshold effect.

Discussion

There are 2 types of AP: edema type and gangrene 
type. After effective intervention, the edema type has a 
predominantly good prognosis, but the gangrenous type 
progresses rapidly and easily causes critical complications, 
which can be life-threatening for the patient (19). Early 
diagnosis of the disease has guiding significance for 
subsequent treatment. A variety of imaging techniques 
have the characteristics of high resolution and clear 
imaging, which can directly show the shape of the pancreas, 
reflect the degree of pancreatic necrosis, and facilitate 
the judgment of the condition (20). As a commonly used 
imaging technique, CT examination has the advantages of 
clear imaging, fast examination speed, wide scanning range, 
and simple operation; pancreatic lesions can be clearly 
visualized by sweeping and contrast-enhanced scanning; 
its density resolution is high, and it is not affected by 
intestinal gases and fat during the examination, which has 
promoted its popularity in clinical practice (21). The latest 

Table 2 Summary of results of MRI and CT

First author
MRI CT

TP FP FN TN TP FP FN TN

Arvanitakis et al. (10) 15 17 3 4 14 18 4 3

Costache et al. (11) 55 14 6 25 50 22 11 17

Zhang et al. (12) 92 6 4 22 81 7 15 21

Arvanitakis et al. (13) 20 11 2 2 19 10 3 3

Kim et al. (14) 12 5 8 15 1 6 19 14

Xu et al. (15) 67 1 5 16 57 3 15 14

Jiang et al. (16) 41 2 1 16 32 5 10 13

Lai et al. (17) 42 1 3 12 35 3 10 10

Islim et al. (18) 10 1 0 10 6 0 4 11

MRI, magnetic resonance imaging; CT, computed tomography; TP, true positive; FP, false positive; FN, false negative; TN, true negative.
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international consensus in Atlanta, USA (22) included CT 
examination in the diagnosis of AP, and AP can now be 
diagnosed by meeting 2 of the following 3 characteristics: 
(I) acute attack with typical abdominal pain symptoms of 
AP (persistent, severe, and epigastric pain); (II) serum lipase 
or amylase activity >3 times the upper limit of normal; 
(III) characteristic features of AP found on CT, MRI, or 
ultrasound. The use of MRI is another diagnostic option, as 
the use of iodinated contrast medium in CT in patients with 
severe AP may aggravate their condition, and CT should 
thus be used with caution in clinical practice.

In this study, 9 articles on MRI and CT in the diagnosis 
of AP were summarized. Compared to CT, MRI had higher 

sensitivity, specificity, and DOR, suggesting that MRI has 
higher accuracy. The AUC of SROC plot in the study 
showed that the AUC of MRI was higher than that of CT 
(0.93 vs. 0.74). The Fagan plot showed that the positive 
posterior probability after MRI diagnosis was 47%, which 
was higher than that of CT diagnosis (34%), suggesting that 
the diagnostic efficiency of MRI was higher. The reason 
for this is that the tissue resolution of MRI can clearly 
reflect the vascular proliferation at the edge of the lesion 
and the entry of components in the blood into the tissue, 
which has certain advantages in the diagnosis of pancreatic  
injury (23). The MRI technology has been continuously 
improved and matured, and multi-directional and multi-

Patient selection 

Index test 

Reference standard 

Flow and timing

High Unclear Low

Risk of bias Applicability concerns
0%          25%          50%           75%        100% 0%          25%          50%           75%        100%

Figure 3 Methodological quality graph.

Figure 4 Forest plot of MRI and CT in the diagnosis of acute pancreatitis. AP, acute pancreatitis; TP, true positive; FP, false positive; FN, 
false negative; TN, true negative; CI, confidence interval; MRI, magnetic resonance imaging; CT, computed tomography. 
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sequence imaging can be performed. The combination 
of different scanning sequences can improve diagnostic 
accuracy and reduce the occurrence of missed diagnosis 
and misdiagnosis; in addition, MRI can reflect blood flow 
changes, facilitate the assessment of lesions according to 
tissue density, and distinguish the soft tissue morphological 
changes of lesions (24). The contrast agent injected during 
the enhanced MRI scan is gadoterate dextran. Compared 
with the iohexol contrast agent used in CT, it is safe, does 
not aggravate the patient’s condition, has no radiation 
risk, can be repeatedly examined, and has more prominent 
advantages in clinical application (25).

In this study, we did not distinguish MRI and CT 
techniques in detail. With the development of imaging, a 
variety of technical improvements have emerged for MRI 
and CT. Shinya et al. (26) reported that the application of 
the MRI technique of diffusion-weighted imaging (DWI) 
in the diagnosis of AP was a more advanced MRI technique, 
which had clearer imaging than CT and could detect 
pancreatic cancer causing AP, while common MRI could 
only detect choledocholithiasis and pancreatic division 
causing AP.

This study had some limitations, including that the 

number of articles included was small, the number of 
participants was still small, and there was a lack of multi-
center diagnostic testing with large sample size; the main 
diagnostic purpose of departmental study was to distinguish 
the severity of AP, rather than confirm the diagnosis of AP; 
and the quality of the 4 included retrospective studies was 
not as good as that of those with prospective design, thus 
the reliability of the results is questionable.

Conclusions 

This study showed that MRI has higher accuracy and 
sensitivity than CT in the diagnosis of AP. Although no 
study has demonstrated that MRI can reduce the mortality 
of AP or improve its prognosis, MRI provides a valuable 
imaging examination to differentiate the population with 
suspected AP and can be used as the first choice of imaging 
examination for clinical diagnosis of AP.
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