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Introduction

Acute pancreatitis (AP) is the most common gastrointestinal 
condition requiring hospitalization in the United States, 
amounting to a cost of $2.6 billion in 2009 (1). Gallstones 

and alcohol intake underly the etiology in approximately 

70–80% of episodes of AP. About 10–30% of cases have no 

clear cause. Idiopathic acute pancreatitis (IAP) is diagnosed 

when initial laboratory testing (including a lipid panel and 
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calcium level) and non-invasive imaging [transabdominal 
ultrasound (TUS) and/or computer tomography (CT) 
scan] fail to identify an etiology for the first episode of 
pancreatitis (2). About 25–70% of patients with IAP develop 
recurrent episodes within 3 years, and become classified 
as having idiopathic recurrent acute pancreatitis (IRAP) 
(3,4). Recurrent acute pancreatitis is defined as at least two 
AP episodes with resolution of symptoms between each 
episode, in the absence of chronic pancreatitis (2). 

The true prevalence of IAP remains unknown as the 
extent of diagnostic evaluation before considering the 
diagnosis is not well established and ambiguity exists around 
the best diagnostic approach of finding an underlying 
etiology for IAP/IRAP. The most recent guidelines of the 
International Association of Pancreatology (IAP) and the 
American Pancreatic Association (APA) differ from those 
of the American College of Gastroenterology (ACG) on 
the diagnostic approach for patients with IAP/IRAP (2,5). 
Whereas the IAP/APA guidelines recommend endoscopic 
ultrasound (EUS) after an initial episode of IAP and further 
recommend a secretin-stimulated magnetic resonance 
imaging cholangiopancreatography (S-MRCP), the ACG 
guidelines advise for limited endoscopic investigation (2,5). 
The extent of investigation to unearth a cause for IAP/
IRAP is an important clinical dilemma. 

Both guidelines were published in 2013. New data have 
been published since then. The key question is: what should 
be the diagnostic approach to patients with ‘presumed’ IAP/
IRAP eight years after the guidelines? Given the uncertainty 
around the extent of diagnostic evaluation, our aim for this 
narrative review is to systematically assess the literature to 
formulate an evidence-based diagnostic approach to patients 
with IAP/IRAP. We also briefly discuss the terminology and 
etiologies when considering IAP/IRAP, and then discuss the 
evidence behind the different modalities of evaluation. 

We present the following article in accordance with the 
Narrative Review reporting checklist (available at https://

dx.doi.org/10.21037/dmr-21-66). 

Methods

Searches were conducted in sequential order using the 
databases of PubMed/MEDLINE, Embase and then 
Cochrane Library on recurrent idiopathic pancreatitis as 
outlined in (Table 1). The search date was set to include 
articles published between January 1st, 2000, and August 
1st, 2021. Only studies published in English were included. 
Studies focused on pediatric patients were excluded as this 
narrative review was intended to focus on adult patients. 
Randomized trials, prospective and retrospective cohort 
studies, expert editorials, systematic reviews, and meta-
analyses were included, whereas case reports and review 
articles were excluded. In rare cases, articles were excluded 
if both their full-text and abstract were unavailable. 
Irrelevant studies, defined as studies not pertaining to 
idiopathic pancreatitis after review of the article’s title and 
abstract, were excluded.

During the first phase of review, one assessor searched 
the three databases to collect articles on recurrent idiopathic 
pancreatitis based on their titles and abstracts. The search 
yielded 104 items from PubMed/MEDLINE, 175 items 
from Embase, and 21 from Cochrane Library. Manual 
assessment of the title and abstract of the articles led to 
the exclusion of 179 out of 300 articles, mostly for being 
duplicates (Figure 1). After the first round of review, the 
articles were then assessed for eligibility by two assessors 
based on their full-text, and 5 additional articles were 
further excluded. Discrepancy between the two assessors 
was arbitrated by a third assessor. A total of 116 articles 
were reviewed in the qualitative synthesis to formulate a 
diagnostic approach to determine the etiology of IAP. Given 
this narrative review focused on the diagnostic approach, 
excluding genetic testing, and not the management, or on 
endoscopic retrograde cholangiopancreatography (ERCP), 

Table 1 Literature searches conducted 

Database Years searched Searched terms Number of items

PubMed/MEDLINE January 1, 2000–August 1, 2021 ((idiopathic [Title]) AND (pancreatitis [Title])) AND (recurrent) 104

Embase January 1, 2000–August 1, 2021 “recurrent” (all fields) AND 
“idiopathic” (title) AND 
“pancreatitis” (title) NOT 
‘case report’ (quick search)

175

Cochrane Library January 1, 2000–August 1, 2021 “recurrent idiopathic pancreatitis” 21
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a further 38 articles were not included in the discussion of 
the manuscript.

Discussion

Definition of ‘presumed’ IAP 

The definition of IAP varies across studies and guidelines, 
which makes it difficult to determine its ‘true’ prevalence 
with one study estimating it to be 20% (6). Studies that 
have used stricter criteria to define IAP have found a lower 
prevalence of 12% (7). Therefore, a new term, ‘presumed’ 
IAP, which takes into consideration of what should constitute 
a sufficient and adequate work up before considering IAP, 
has been coined (7-9). ‘Presumed’ IAP should be considered 
after a standard evaluation that includes: (I) a detailed patient 
history (alcohol use, recent ERCP, medications associated 
with pancreatitis, recent abdominal trauma or abdominal 
surgery, hereditary or familial pancreatitis, and a family 
history of cystic fibrosis); (II) laboratory testing (triglycerides, 
corrected calcium, alanine aminotransferase,  and 
immunoglobulin G, subclass 4 (IgG4) levels at admission); 
(III) readily available imaging (TUS at admission, and repeat 
TUS at 8–12 weeks following the initial episode of AP)  
(7-9). For reference, medications that have been associated 

with AP are listed in (10,11). If the etiology is not clear after 
this standard workup, then a diagnosis of ‘presumed’ IAP 
should be made.

What etiologies should be considered?

Determining the etiology of AP is essential as it determines 
the management, both in the acute phase and to prevent 
recurrence. The most common causes of AP include 
gallstones and alcohol. In mild gallstone pancreatitis without 
necrosis, a same-admission laparoscopic cholecystectomy is 
recommended to prevent recurrences (2,12). Less common 
causes of pancreatitis include autoimmune, drug-induced, 
hypertriglyceridemia, hypercalcemia, trauma, recent ERCP 
or abdominal surgery, familial or hereditary causes, and 
pancreaticobiliary neoplasms. When the initial standard 
workup is inconclusive, then an occult etiology for the 
‘presumed’ IAP should be sought. Occult etiologies of IAP 
include: (I) presence of biliary stones, microlithiasis or 
sludge previously undetected; (II) chronic pancreatitis; (III) 
pancreaticobiliary neoplasms including intraductal papillary 
mucinous neoplasm (IPMN); (IV) presence of anatomic 
abnormalities [annular pancreas, pancreatic divisum 
(PD), anomalous pancreaticobiliary junction (APBJ), or 
choledochocele]; (V) sphincter of Oddi dysfunction (SOD), 

Reasons for exclusion:
Total: n=42

Case report (n=19)
Pediatrics (n=7)

Not English (n=1)
Text unavailable (n=4)
Review article (n=11)

Reasons for exclusion:
Total: n=118

Duplicate (n=71)
Pediatrics (n=21)

Review article (n=11)
Text unavailable (n=2)

Case report (n=7)
Not English (n=5)

Exam (n=1)

Reasons for exclusion:
Total: n=19

Duplicate (n=11)
Irrelevant study (n=7)
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Figure 1 Methodology of literature search.
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and (VI) hereditary mutations. A less common etiology 
of AP is steatopancreatitis, also known as non-alcoholic 
fatty pancreas disease (NAFPD), which has not been 
extensively researched (13). Only one study has evaluated 
steatopancreatitis in patients with IRAP, and found 
intraparenchymal pancreatic fat is increased in patients with 
IRAP compared to matched controls (14). 

There is disagreement in the field on the certainty 
of PD, IPMN, and SOD as causes of IRAP. In a cross-
sectional study of 46 patients with IAP/IRAP compared 
with 500 healthy controls, the prevalence and rate of PD 
was significantly higher for patients with IRAP, but not for 
patients with IAP.  Furthermore, multiple logistic regression 
showed that the presence of PD increased the odds of 
pancreatitis by 23.4 times compared to healthy controls (15).  
Additional studies have found associations between 
genetic mutations (SPINK, PRSS1, and CFTR mutations, 
and L26V and r12338 polymorphisms in cathepsin B 
gene) and IRAP in patients with PD compared to those 
without PD, indicating PD may be a risk factor for the 
development of IRAP in the presence of an underlying 
genetic predisposition (16-18). The association between 
IPMN and pancreatitis has been less well studied. In the 
largest study on IPMN-associated pancreatitis, only 7% of 
489 patients with IPMN developed pancreatitis, and the 
rate was significantly higher in those with main pancreatic 
duct (MPD) IPMN, than those with branch-duct (BD)-
IPMN, 14% vs. 5% (19). SOD as an etiology of IAP is a 
controversial topic as it is unclear if SOD is a precursor 
or a complication from recurrent acute pancreatitis. 
Interestingly, however, the prevalence of SOD in patients 
with IAP has been reported to be between 30–65% (20). 
Further research is required in this field.

Occult causes may be evaluated by three modalities: advanced 
imaging [magnetic resonance cholangiopancreatography 
(MRCP)], endoscopic ultrasound (EUS), and rarely ERCP. 
It is estimated that an etiology is discoverable in more than 
90% of cases after “extensive” evaluation, including EUS 
and ERCP (21). The best diagnostic approach, however, 
remains controversial.

Repeated TUS or EUS?

The most common etiology discovered as an occult cause 
of IAP/IRAP is biliary disease (gallstones, biliary sludge, or 
microlithiasis), being estimated to account for 30–80% of 
cases (i.e., untreated gallstone pancreatitis) (8). Additionally, 
the presence of these occult gallstones increases with age 

in patients with IRAP (22). Although TUS has a moderate 
sensitivity for detecting gallstones, reported as 84% (23), 
it is inferior to EUS, which has a sensitivity of 100% 
in patients with AP (24). Additionally, TUS may have a 
lower sensitivity for biliary disease during AP, therefore, 
the IAP/APA guidelines recommend obtaining a repeat 
TUS after the inflammation has subsided (5). A post-hoc 
analysis of a prospective cohort study of 176 patients with 
‘presumed’ IAP found a repeat TUS may detect biliary 
disease in 21% of cases (7). In a prospective study of  
24 patients, serial TUS at 3 month intervals was performed 
for patients with ‘presumed’ IAP who had undergone 
MRCP that was negative for chronic pancreatitis, tumors, 
PD, or biliary sludge (25). The study found 16 out of 
24 (67%) of patients were found to have biliary disease 
at a median follow-up period of 33 months, of which 14 
underwent cholecystectomy with only 1 patient having 
recurrent pancreatitis (25). Interestingly, a meta-analysis 
on 9 studies of 526 patients with ‘presumed’ IAP found 
that those who underwent cholecystectomy (n=126) had 
significantly reduced rates of recurrent attacks than those 
who followed conservative management (11.1% vs. 35.2%, 
risk ratio 0.44, 95% CI: 0.27–0.71) (26). Even after further 
workup with EUS and MRCP, the rates of recurrent attacks 
remained lower in the cholecystectomy group (11.0% vs. 
38.9%, risk ratio 0.41, 95% CI: 0.16 to 1.07).

Despite the utility of repeating a TUS, the role of serial 
TUS for IRAP remains unclear as studies on the diagnostic 
yield of serial TUS are limited. Importantly, however, serial 
TUS may prove to be limited in obese patients given the 
decreased sensitivity of TUS for the detection of occult 
biliary disease in this patient population. Another area of 
uncertainty is whether serial TUS is more cost-effective at 
diagnosing a cause of IAP/IRAP compared to EUS after an 
initial repeat TUS. Based on the available data, however, an 
EUS should be the next step after a negative repeat TUS in 
all patients.  Further studies are needed to determine which 
approach has the highest diagnostic yield.

Numerous studies have been performed to determine the 
diagnostic utility of EUS, showing a yield between 32% to 
88% for detecting an etiology for IAP/IRAP (4,8,25,27-47).  
A 2020 meta-analysis included 22 studies, such as 
retrospective, prospective, and post-hoc analyses, to examine 
the yield of EUS in patients with IAP/IRAP (9). Notably, 
the analysis noted none of the individual studies performed 
a complete standard diagnostic work-up according to 
the IAP/APA guidelines. Only two studies (31,36) had 
performed a repeat TUS after the initial episode of AP. Out 
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of 1490 patients with IAP, EUS detected an etiology in 59% 
of patients (95% CI: 52–66%), including biliary disease 
(30%), chronic pancreatitis (12%), and neoplasms (2%). 
The total number of neoplasms was 43, and included 22 
benign IPMNs, 12 pancreatic cancers, and one malignant 
IPMN. Notably, the prevalence of cancer as a cause of AP 
has been associated with increasing age, especially between 
56 to 70 years (48).

However, the diagnostic yield depends on multiple factors, 
including the patient population and the workup prior to 
EUS. As the definition of ‘presumed’ IAP is not standardized, 
studies have included a heterogenous population of patients 
believed to have IAP. In the meta-analysis, a quality 
assessment found that 21 out of the 22 studies selected 
patients that were not strictly representative of patients 
with ‘presumed’ IAP, which indicates a general criticism 
of the field of research on idiopathic pancreatitis. Given 
only a minority of these studies included a repeat TUS, the 
diagnostic yield of EUS is most likely overestimated. 

Nonetheless, EUS plays a critical role in the assessment 
of patients with ‘presumed’ IAP/IRAP as it provides 
insight into the management approach, risk factors for 
recurrence, and progression to chronic pancreatitis. First, 
studies have shown that EUS is as useful after a single 
attack of pancreatitis as compared to after recurrent 
attacks (4,7,46,49). A post-hoc analysis of 176 patients with 
IAP who underwent additional testing, 36 patients with a 
single episode of IAP and 26 with IRAP underwent EUS 
with diagnostic yields of 36% and 35%, respectively (7).  
Similarly, a retrospective study found no statistically 
significant difference in the diagnostic yield of EUS in 
patients with IAP compared to IRAP (65.4% vs. 71.4%, 
respectively) (49). The other two studies showed similar 
overall diagnostic yields after a single or recurrent attack 
of IAP including in patients with and without a prior 
cholecystectomy (4,46). Second, studies have shown that 
EUS may provide predictive factors on recurrent episodes. 
In a 10-year longitudinal prospective study of 201 patients 
with IAP/IRAP, a negative EUS was predictive of a lower 
prevalence of relapse in patients with a single attack (50). 
At a median follow-up of 37 months, the recurrence of 
pancreatitis for patients with IAP was 24% (95% CI: 15–
38%) compared to 49% (95% CI: 38–62%) for patients with 
IRAP (50). Similarly, a retrospective study of 106 patients  
with IAP/IRAP found patients with IRAP referred for 
EUS had a higher rate of recurrence than those with 
IAP, 57.1% vs. 16.7%, P<0.001, at a mean follow-up of  
53.6 months (49). Importantly, this study found three 

statistically significant predictors for recurrence: age  
<65 years (OR: 3.56), absence of biliary disease on EUS (OR: 
2.87), and history of a prior cholecystectomy (OR: 3.19) (49). 
Third, studies have shown that EUS may predict which 
patients may progress to chronic pancreatitis. The detection 
of chronic pancreatitis has been shown to be highest in 
patients with IRAP than those with IAP despite gallbladder 
status (no cholecystectomy, 42.0% vs. 21.6%, P=0.0008; 
post-cholecystectomy, 38.6% vs. 16.4%, P=0.008) (46). 
Additionally, a large multicenter study of 669 patients (15% 
idiopathic) found that 25% of patients with IAP progressed 
to IRAP, and 10% to chronic pancreatitis. The study further 
found that having IAP was an independent risk factor for 
progression to recurrent pancreatitis (aOR 2.51, P=0.001) 
and chronic pancreatitis (OR 3.12, P=0.005) (51). This is 
supported by another study that 45.4% of IRAP patients 
progress to chronic pancreatitis at a mean follow-up of 
43.5 months (52). Not surprisingly, biliary disease is more 
common in IAP compared to IRAP on EUS (46,49). 

Taken together, these studies on EUS suggest three 
key points, which may help formulate an evidence-based 
diagnostic approach for patients with ‘presumed’ IAP.

(I)	 Without a clear definition of ‘presumed’ IAP, the 
diagnostic yield of EUS may be overestimated 
in current studies as the most frequent etiology 
of biliary disease may be detectable by less costly 
means, such as a repeat TUS.

(II)	 The diagnostic utility of EUS remains high and is 
similar regardless of if it is performed after a first or 
repeated attack of acute pancreatitis.

(III)	 EUS has a role in prognostication of recurrent 
attacks and progression to chronic pancreatitis, 
which may play role in management. 

The Pancreatitis of Idiopathic origin: Clinical added value 
of endoscopic UltraSonography (PICUS) study, a recently 
established multicenter prospective cohort study, will enroll 
patients with an initial episode of IAP, who have undergone a 
standard diagnostic workup, including standardized history, 
laboratory testing, and conventional imaging with a repeat 
TUS (9). This study will exclude patients with recurrent 
pancreatitis (i.e., IRAP), and those with chronic pancreatitis. 
It will provide a clearer picture on the true prevalence of 
IAP/IRAP and diagnostic yield of EUS. 

MRCP vs. S-MRCP or EUS?

An S-MRCP is a non-invasive imaging study to detect 
pathology in the pancreatic duct that is complementary to 
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EUS. Secretin is a hormone produced by S cells lining the 
duodenal mucosa, which causes secretion of bicarbonate-
rich fluid from the pancreatic ducts, temporarily leading to 
their dilatation. The main role of S-MRCP is to detect the 
presence of anatomical abnormalities, chronic pancreatitis, 
pancreaticobil iary neoplasms,  and abnormal SOD  
function (53,54). 

A meta-analysis of 34 studies with a total of 2,338 patients 
evaluated the diagnostic yield of EUS when compared to 
MRCP alone, or S-MRCP in patients with ‘presumed’ 
IAP (55). In 7 of the studies comparing EUS to MRCP, 
the diagnostic yield of EUS was higher than MRCP, 64% 
vs. 34% (P<0.001). Overall, the diagnostic yield was 60% 
(1,324 out of 2,200 patients), 24% (48 out of 195 patients), 
and 43% (62 out of 140 patients) in the EUS, MRCP, and 
S-MRCP groups, respectively. On subgroup analysis, EUS 
was superior to MRCP at detecting biliary disease (33% vs. 
7%, respectively; P<0.001), but MRCP was non-inferior 
to EUS at detecting chronic pancreatitis (5% vs. 8%, 
respectively; P=0.37). However, S-MRCP was superior to 
EUS and MRCP alone at detecting anatomic abnormalities, 
such as PD (12% vs. 2% and 2%, respectively). Additionally, 
a retrospective study of 40 patients found that 50% of 
patients with IAP were found to have biliary disease on EUS 
after having a negative TUS, CT scan, and MRCP (39). 

Taken together, these studies suggest that S-MRCP is 
superior to MRCP alone at detecting anatomic abnormalities, 
and non-inferior for chronic pancreatitis but inferior for 
biliary disease when compared to EUS. Some limitations of 
both S-MRCP and MRCP should be considered, however, 
and include limited availability at smaller health centers, 
higher costs, and unstable medical supply of secretin to 
perform the study. Given the limitations of MRCP, it should 
be performed only if it is readily available. 

Summary of diagnostic approach

First, a clear definition of ‘presumed’ IAP should be 
established, both for clinical and research purposes. This 
definition should follow the current guidelines established 
by the IAP/APA, which recommend a serial TUS following 

an initial episode of AP to exclude biliary disease. Following 
this standard evaluation, a patient may be labeled as 
having ‘presumed’ IAP. An MRCP/S-MRCP should be 
performed only if readily available, and only after a repeat 
TUS is negative as the MRCP/S-MRCP may identify 
pancreaticobiliary neoplasms, anatomic abnormalities, 
and SOD. EUS should be considered superior to MRCP/
S-MRCP due to its higher diagnostic yield.

Second ,  s e r i a l  imag ing  w i th  TUS or  empi r i c 
cholecystectomy may be alternatives to pursuing an EUS 
after ‘presumed’ IAP/IRAP is established if EUS is not 
accessible. Risk and benefit discussion, with consideration of 
potential costs, should be held with the patient to determine 
the next best step. 

Third, if EUS fails to identify a positive etiology, defined 
as (I) occult biliary disease, (II) chronic pancreatitis, or (III) 
neoplasms, then genetic testing for pathogenic gene variants 
associated with pancreatitis (56-79) (especially if the patient 
is <35 years of age) (64,71,79) should be considered, which is 
out of the discussion of this narrative review.

After the above extensive evaluation, an underlying 
etiology may be discoverable in >90% of patients as 
previously estimated. A graphical summary of the suggested 
diagnostic approach is provided in (Figure 2). With its 
discovery, the underlying cause for the IAP/IRAP should 
guide the subsequent management approach.

Conclusions

IAP poses a difficult clinical dilemma regarding its etiology 
and the most efficient approach to arriving to an occult 
cause. Regardless, most patients are found to have an 
underlying cause after extensive evaluation with occult 
biliary disease being the most common finding, followed by 
chronic pancreatitis, neoplasms, and anatomic abnormalities. 
Less likely etiologies include SOD and unknown genetic 
predispositions. With a step-by-step approach consisting of 
a standard evaluation, followed by EUS, an occult cause may 
be identified in patients with idiopathic pancreatitis. Further 
studies, however, are required to determine the most cost-
effective diagnostic approach.
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Standard evaluation*
1) History
- Detailing alcohol use, recent 
ERCP, recent abdominal 
trauma/surgery, hereditary or 
familial pancreatitis, family history 
of cystic fibrosis, and medication 
reconciliation
2) Laboratory testing
- serum triglycerides, corrected 
calcium, immunoglobulin G 
subclass 4, and alanine 
aminotransferase levels
3) Imaging
- TUS during hospitalization
- repeat TUS after resolution of 
pancreatitis at 8–12 weeks

*MRCP/S-MRCP if readily available

Etiology discovered
- Overt biliary disease
- Alcohol-induced
- Drug-induced
- Trauma/ERCP related
- Familial/hereditary
- Hypertriglyceridemia
- Hypercalcemia
- Chronic pancreatitis
- Neoplasm
- Anatomic abnormality
- Autoimmune
- SOD

Alternative approach:
1) TUS every 3 months
2) Empiric cholecystectomy

Initial episode of acute 
pancreatitis

Standard evaluation*

Unclear etiology persists
‘presumed’ IAP is 

established

Risk and benefit discussion

Endoscopic ultrasound 
after resolution of initial 
episode of pancreatitis

Unclear etiology persists
‘true’ IAP is established

Consider empiric 
cholecystectomy

Consider genetic evaluation
- Higher yield if age <35 years

Etiology discovered
- Occult biliary disease
- Chronic pancreatitis
- Neoplasm
- Anatomic abnormality

Figure 2 Proposed diagnostic approach to patients with ‘presumed’ idiopathic acute pancreatitis.
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