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ACR Appropriateness Criteria® 1 Acute Pancreatitis 

American College of Radiology 
ACR Appropriateness Criteria® 

Clinical Condition: Acute Pancreatitis 

Variant 1: Etiology unknown, first episode of pancreatitis; abdominal pain, elevated amylase 
lipase; no fever or evidence of fluid loss at admission; clinical score pending. 

Radiologic Procedure Rating Comments RRL*

US abdomen 8 Primarily to assess for gallstones. O 

CT abdomen with contrast 8 Best test to assess pancreatic parenchyma. ☢ ☢ ☢  

CT abdomen without contrast 6  ☢ ☢ ☢  
MRI abdomen without contrast 
including MRCP 6  O 

MRI abdomen without (including 
MRCP ) and with contrast 6 

Can also demonstrate pancreatic 
parenchyma as well as ducts and 
gallstones. May be somewhat limited in 
acutely ill patients related to procedure 
time. See statement regarding contrast in 
text under “Anticipated Exceptions.” 

O 

US abdomen endoscopic 4  O 

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate *Relative 
Radiation Level 

Variant 2: Severe abdominal pain, elevated amylase lipase, 48 hours later assuming no 
improvement or degradation (assume no prior imaging). 

Radiologic Procedure Rating Comments RRL*

CT abdomen with contrast 8 Generally easier access to this modality. ☢ ☢ ☢  

MRI abdomen without (including 
MRCP ) and with contrast 8 

Allows evaluation for choledocholithiasis. 
See statement regarding contrast in text 
under “Anticipated Exceptions.” 

O 

MRI abdomen without contrast 
including MRCP 7  O 

CT abdomen without contrast 6  ☢ ☢ ☢  

US abdomen 6  O 

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate *Relative 
Radiation Level 



ACR Appropriateness Criteria® 2 Acute Pancreatitis 

Clinical Condition: Acute Pancreatitis 

Variant 3: Severe abdominal pain, elevated amylase lipase, fever, and elevated white blood cell 
count. 

Radiologic Procedure Rating Comments RRL*

CT abdomen with contrast 9  ☢ ☢ ☢  
MRI abdomen without (including 
MRCP ) and with contrast 7 See statement regarding contrast in text 

under “Anticipated Exceptions.” O 

CT abdomen without contrast 6  ☢ ☢ ☢  
MRI abdomen without contrast 
including MRCP 6  O 

US abdomen 5  O 

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate *Relative 
Radiation Level 

Variant 4: Severe abdominal pain, elevated amylase lipase, hemoconcentration, oliguria, 
tachycardia. 

Radiologic Procedure Rating Comments RRL*

CT abdomen with contrast 8  ☢ ☢ ☢  

CT abdomen without contrast 7  ☢ ☢ ☢  
MRI abdomen without (including 
MRCP ) and with contrast 7 See statement regarding contrast in text 

under “Anticipated Exceptions.” O 

MRI abdomen without contrast 
including MRCP 6  O 

US abdomen 5  O 

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate *Relative 
Radiation Level 
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ACUTE PANCREATITIS

Expert Panel on Gastrointestinal Imaging:  
Michael Macari, MD1; Max Paul Rosen, MD, MPH 2; 
Michael A. Blake, MB, BCh3; Mark E. Baker, MD4; 
Brooks D. Cash, MD5; Jeff L. Fidler, MD6;  
Frederick L. Greene, MD7; Bronwyn Jones, MD8; 
Douglas S. Katz, MD9; Tasneem Lalani, MD10;  
Frank H. Miller, MD11; William C. Small, MD, PhD12; 
Gary S. Sudakoff, MD13; Judy Yee, MD.14 

Summary of Literature Review 
This document focuses on the diagnosis and initial 
evaluation of patients with suspected or known acute 
pancreatitis. It does not address interventional procedures 
or documentation of complications such as abscess, 
pseudocyst, or pseudoaneurysm. 

Background 
It is estimated that there are approximately 210,000 
admissions for acute pancreatitis each year in the U.S. [1-
2]. Acute pancreatitis is divided clinically into nonsevere 
(previously called mild) and severe pancreatitis [2]. 
Nonsevere pancreatitis represents interstitial edematous 
pancreatitis, and severe pancreatitis manifests as 
necrotizing pancreatitis or as pancreatitis associated with 
organ failure [1-2]. The terminology for fluid collections 
associated with acute pancreatitis is evolving and 
currently includes the entities acute peripancreatic fluid 
collection, postnecrotic fluid collection, walled-off 
pancreatic necrosis, and pancreatic pseudocyst [2]. For an 
update on the definitions of these various fluid collections 
refer to a recent publication on imaging of acute 
pancreatitis and its complications [2]. For an update on 
the terms used to define acute pancreatitis and 
management issues refer to the revision of the Atlanta 
Classification Working Group on Acute Pancreatitis [3]. 

Determinants of the natural course of acute pancreatitis 
are multisystem organ failure, pancreatic parenchymal 
necrosis, extrapancreatic retroperitoneal fatty tissue 
necrosis, biologically active compounds in pancreatic 
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ascites, infection of necrosis, and clinical factors, 
including age and obesity [1]. Early in the course of acute 
pancreatitis, multiple organ failure is the consequence of 
various inflammatory mediators that are released from the 
inflammatory process and from activated leukocytes 
attracted by pancreatic injury, the so-called systemic 
inflammatory response syndrome (SIRS) [1]. Local and 
systemic septic complications, when they occur, typically 
do so at least a week after presentation. 

Pancreatic inflammation may result in enlargement of the 
gland, peripancreatic inflammation with or without fluid, 
solitary or loculated fluid collections, vascular 
compromise of adjacent arteries and veins, necrosis of 
pancreatic parenchyma, and subsequent infection in any 
of the above sites of inflammation. Distant organ 
complications can lead to organ failure, protracted course, 
and death [1]. Prediction of which patients will develop 
these complications is achieved through clinical scoring 
systems and imaging findings [1-2,4-5]. Choice of scoring 
system is beyond the scope of these recommendations. 

Clinical scoring systems are very useful, especially in the 
early presentation of patients with acute pancreatitis, in 
assessing for SIRS and organ failure [1,4-5]. Systemic 
complications contribute substantially to the early 
morbidity and mortality associated with acute severe 
pancreatitis [1]. A number of other laboratory values have 
proven helpful in assessing the severity of pancreatitis, 
including the hemoglobin level. High levels suggest 
hemoconcentration and have been associated with third 
spacing of fluids and adverse outcome [1]. 

Acute pancreatitis is suspected in patients presenting with 
epigastric and upper abdominal pain that is acute in onset, 
rapidly increasing in severity, and persistent without 
relief. The intensity of the pain almost always results in 
the patient seeking medical attention. Differential 
diagnosis includes mesenteric ischemia, perforated ulcer, 
intestinal obstruction, biliary colic, and myocardial 
infarction among others [1]. Serum amylase and/or lipase 
levels can be considered diagnostic when the reported 
value(s) is ≥3 times normal. The serum lipase level tends 
to remain elevated longer than does the amylase level; 
however, over time both levels tend to normalize [1]. Of 
note is that serum enzyme levels do not correlate with the 
severity of the disease [1]. Consequently, clinical scoring 
systems and imaging tests have been advocated to classify 
individual patients in terms of severity. Furthermore, the 
diagnosis may be overlooked in the absence of typical 
enzyme elevation; in some patients, acute pancreatitis 
may be present in the absence of enzyme abnormalities 
[1]. As a result there is growing acceptance that the 
diagnosis of acute pancreatitis now requires two of the 
following three features: 1) abdominal pain characteristic 
of pancreatitis, 2) serum amylase and or lipase level ≥3 
times normal, and 3) characteristic imaging findings on 
computed tomography (CT) [1]. 
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Overview of Imaging Modalities 
Multidetector computed tomography (MDCT) and 
scoring systems related to CT has been the most studied 
imaging test in the evaluation of patients with acute 
pancreatitis. However, there are other imaging tests 
available for the diagnosis, including transabdominal 
ultrasound (US), endoscopic ultrasound (EUS), magnetic 
resonance imaging (MRI), and magnetic resonance 
cholangiopancreatography (MRCP) [6-7]. Imaging tests 
are performed for various reasons in patients with 
pancreatitis, including the detection of gallstones, 
detection of biliary obstruction, diagnosis of pancreatitis 
when the clinical situation is unclear, and detection and 
classification of the severity of the process and its 
complications [1-2,8]. 

Computed Tomography 
MDCT is the primary imaging technique used in 
evaluating patients suspected of having acute pancreatitis 
to determine the extent of disease [8-15]. CT 
demonstrates morphologic changes in the pancreas that 
allow confirmation of pancreatitis and an assessment of 
the severity [1,8]. It is the only imaging study that has 
consistently shown clinical value in predicting not only 
the severity but clinical outcomes as well. The CT 
severity index (CTSI), as described by Balthazar in 
conjunction with clinical scoring systems is the basis for 
patient decision-making [8,12-13,15-16]. Patient with low 
CTSI have low morbidity and mortality rates and can be 
safely triaged out of intensive care [15]. The CTSI is 
based on an assessment of changes in the pancreas, 
associated acute fluid collections, and the presence and 
amount of pancreatic necrosis (Table 1) [8]. 

Table 1. Balthazar CT Severity Index 

CT Grade Score 
A. Normal 0 
B. Enlarged gland 1 
C. Peri-pancreatic inflammation 2 
D. One fluid collection 3 
E. Two or more collections 4 

Necrosis Score 
<30% (2) 
30%-50% (4) 
>50% (6) 

Patients receive an overall score based on the CT grade 
and a score based on the presence and amount of necrosis. 
Scores ranging from 0-10 are possible. Using the CTSI, 
patients with increasing CTSI scores have been shown to 
have increasing morbidity and mortality [17]. Multiple 
studies have confirmed the utility of using the CTSI in 
assessing patient outcomes [8,12-13,15-16]. 

Pancreatic necrosis is defined as confluent areas of 
pancreatic parenchyma that do not demonstrate 
enhancement after the administration of intravenous (IV) 
contrast material. In order to assess for possible 
pancreatic necrosis, IV contrast needs to be administered. 
There has been some controversy related to the 

observation that IV contrast impairs the microcirculation 
of the pancreas in rats with acute necrotizing pancreatitis 
and may increase the severity of the disease [18-19]. 
These results could not be reproduced in the opossum 
[20]. No prospective human trials have been published to 
date. Most experts believe the benefits of detecting 
necrosis outweigh any theoretical risk [1-2]. An 
advantage of CT over clinical scoring systems (eg, 
Ranson and APACHE II) is that with CT direct 
visualization of the pancreas and the damage to it is 
possible [8]. In addition the retroperitoneum and 
associated fluid collections are easily seen [2]. 

The best time to perform CT in patients with acute 
pancreatitis is unclear [1-2]. In some patients presenting 
with abdominal pain and elevated pancreatic enzymes the 
pancreas may be entirely normal, a so-called Balthazar 
Grade A [8]. In these patients the course of the disease 
tends to be very mild, with little morbidity and no 
mortality [8]. If CT is performed immediately after the 
initiation of the event, the full extent of the pancreatic 
damage is likely to be underestimated [1-2,8]. However, 
in patients presenting with severe abdominal pain, 
immediate CT is useful because necrosis and other local 
complications (eg, fluid collections) are easily seen and 
can be correlated with clinical outcome [8,15-16]. In 
some patients with mild abdominal pain and/or mild 
elevation of pancreatic enzymes, MDCT may not be 
necessary, especially not immediately. The decision about 
when to perform MDCT depends on the overall clinical 
presentation and should be based on a clinical assessment 
[1-2]. 

A potential limitation of MDCT in assessing acute 
pancreatitis is that it has only moderate sensitivity for 
detecting gallstones and biliary stones [21-22]. However, 
the biliary tree should be carefully inspected, and, if 
biliary dilatation is present, a high index of suspicion for 
isoattenauting stones should be considered. 

Ultrasound 
US is often performed in the evaluation of a patient with 
acute pancreatitis since it has a high sensitivity for 
detecting gallstones [1-2]. However, patients may have 
gallstones or another etiology of their pancreatitis. 
Moreover, stones in the distal common bile duct may be 
difficult to visualize on US. Finally, portions of the 
pancreas are often obscured by overlying bowel gas, 
which limits the effectiveness of US in assessing the 
severity of the pancreatitis and determining the presence 
and amount of necrosis [1,8]. 

Magnetic Resonance Imaging 
The use of MRI in evaluating patients with acute 
pancreatitis is gaining acceptance [6-7,23]. It offers 
several advantages, especially with heavily T2-weighted 
sequences for assessing biliary and pancreatic ducts, 
compared to other noninvasive imaging modalities. These 
advantages include 1) the facts that bile duct stones and 
gallstones are easily seen, the pancreatic duct can be 
followed in its entirety, and duct disruption can often be 
assessed easily; and 2) that its effectiveness for evaluating 



ACR Appropriateness Criteria® 5 Acute Pancreatitis 

morphologic changes to the pancreas and peripancreatic 
regions is similar to that of MDCT [6-7,24]. An 
advantage of MRI relative to MDCT in the evaluation of 
peripancreatic fluid collections is that solid debris is more 
easily appreciated with MRI [25]. This finding can help to 
distinguish pancreatitis-induced fluid collections from 
other cystic lesions and may also aid in allowing 
appropriate drainage techniques to be used.  Another 
advantage of MRI is that ionizing radiation is not used. 

In the situation where IV contrast can be administered, the 
use of T2-weighted sequences can be very helpful in 
assessing the pancreatic duct as well as in evaluating for 
the presence of high-signal fluid within the pancreatic 
parenchyma that would suggest necrosis. 

The disadvantages of MRI are that it is often not readily 
available in an acute setting and that the acquisition times 
are considerably longer than with MDCT. That said, MRI 
appears to offer diagnostic capabilities similar to MDCT 
with better depiction of the stones and the pancreatico-
biliary ductal system. 

The role of endoscopic US and endoscopic retrograde 
cholangiopancreatography (ERCP) in the evaluation of 
acute pancreatitis is primarily reserved for assessing and 
confirming choledocholithiasis and subsequent stone 
removal in patients with gallstone pancreatitis, as well as 
for identifying other anatomic abnormalities (eg, pancreas 
divisum, malignancy) that can lead to acute pancreatitis 
[26-29]. 

Summary 
• In the acute setting, imaging should be performed 

only if clinically indicated. 
• Initial imaging with CT may underestimate the full 

severity of the disease. 
• CT with IV contrast gives best overall assessment of 

the pancreas and complications related to 
pancreatitis. 

• US is primarily used to assess for gall stones. 
• MRI with IV contrast and MRCP has the potential to 

be an all-inclusive examination for assessing 
pancreatitis. 

Anticipated Exceptions 
Nephrogenic systemic fibrosis (NSF) is a disorder with a 
scleroderma-like presentation and a spectrum of 
manifestations that can range from limited clinical 
sequelae to fatality. It appears to be related to both 
underlying severe renal dysfunction and the 
administration of gadolinium-based contrast agents. It has 
occurred primarily in patients on dialysis, rarely in 
patients with very limited glomerular filtration rate (GFR) 
(ie, <30 mL/min/1.73m2), and almost never in other 
patients. There is growing literature regarding NSF. 
Although some controversy and lack of clarity remain, 
there is a consensus that it is advisable to avoid all 
gadolinium-based contrast agents in dialysis-dependent 
patients unless the possible benefits clearly outweigh the 
risk, and to limit the type and amount in patients with 

estimated GFR rates <30 mL/min/1.73m2. For more 
information, please see the ACR Manual on Contrast 
Media [30]. 

Relative Radiation Level Information 
Potential adverse health effects associated with radiation 
exposure are an important factor to consider when 
selecting the appropriate imaging procedure. Because 
there is a wide range of radiation exposures associated 
with different diagnostic procedures, a relative radiation 
level (RRL) indication has been included for each 
imaging examination. The RRLs are based on effective 
dose, which is a radiation dose quantity that is used to 
estimate population total radiation risk associated with an 
imaging procedure. Patients in the pediatric age group are 
at inherently higher risk from exposure, both because of 
organ sensitivity and longer life expectancy (relevant to 
the long latency that appears to accompany radiation 
exposure). For these reasons, the RRL dose estimate 
ranges for pediatric examinations are lower as compared 
to those specified for adults (see Table below). Additional 
information regarding radiation dose assessment for 
imaging examinations can be found in the ACR 
Appropriateness Criteria® Radiation Dose Assessment 
Introduction document. 

Relative Radiation Level Designations 
Relative 

Radiation 
Level* 

Adult Effective 
Dose Estimate 

Range 

Pediatric 
Effective Dose 

Estimate Range 
O 0 mSv 0 mSv 

☢  <0.1 mSv <0.03 mSv 

☢ ☢  0.1-1 mSv 0.03-0.3 mSv 

☢ ☢ ☢  1-10 mSv 0.3-3 mSv 

☢ ☢ ☢ ☢  10-30 mSv 3-10 mSv 

☢ ☢ ☢ ☢ ☢  30-100 mSv 10-30 mSv 
*RRL assignments for some of the examinations 
cannot be made, because the actual patient doses in 
these procedures vary as a function of a number of 
factors (eg, region of the body exposed to ionizing 
radiation, the imaging guidance that is used). The 
RRLs for these examinations are designated as NS (not 
specified). 

Supporting Document(s) 
• ACR Appropriateness Criteria® Overview 
• Procedure Contrast Information 
• Evidence Table 
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The ACR Committee on Appropriateness Criteria and its expert panels have developed criteria for determining appropriate imaging examinations for 
diagnosis and treatment of specified medical condition(s). These criteria are intended to guide radiologists, radiation oncologists and referring physicians 
in making decisions regarding radiologic imaging and treatment. Generally, the complexity and severity of a patient’s clinical condition should dictate the 
selection of appropriate imaging procedures or treatments. Only those examinations generally used for evaluation of the patient’s condition are ranked. 
Other imaging studies necessary to evaluate other co-existent diseases or other medical consequences of this condition are not considered in this 
document. The availability of equipment or personnel may influence the selection of appropriate imaging procedures or treatments. Imaging techniques 
classified as investigational by the FDA have not been considered in developing these criteria; however, study of new equipment and applications should 
be encouraged. The ultimate decision regarding the appropriateness of any specific radiologic examination or treatment must be made by the referring 
physician and radiologist in light of all the circumstances presented in an individual examination. 
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