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ASGE Standards of Practice Committee Chair
This clinical practice guideline from the American Society for Gastrointestinal Endoscopy (ASGE) provides an

evidence-based approach for the role of endoscopy in themanagement of chronic pancreatitis (CP). This document
was developed using the Grading of Recommendations Assessment, Development and Evaluation framework. The
guideline addresses effectiveness of endoscopic therapies for themanagement of pain in CP, including celiac plexus
block, endoscopic management of pancreatic duct (PD) stones and strictures, and adverse events such as benign
biliary strictures (BBSs) and pseudocysts. In patients with painful CP and an obstructed PD, the ASGE suggests sur-
gical evaluation in patients without contraindication to surgery before initiation of endoscopic management. In pa-
tients who have contraindications to surgery or who prefer a less-invasive approach, the ASGE suggests an
endoscopic approach as the initial treatment over surgery, if complete ductal clearance is likely. When a decision
is made to proceed with a celiac plexus block, the ASGE suggests an EUS-guided approach over a percutaneous
approach. The ASGE suggests indications for when to consider ERCP alone or with pancreatoscopy and extracorpo-
real shock wave lithotripsy alone or followed by ERCP for treating obstructing PD stones based on size, location, and
radiopacity. For the initial management of PD strictures, the ASGE suggests using a single plastic stent of the largest
caliber that is feasible. For symptomatic BBSs caused by CP, the ASGE suggests the use of covered metal stents over
multiple plastic stents. For symptomatic pseudocysts, the ASGE suggests endoscopic therapy over surgery. This
document clearly outlines the process, analyses, and decision processes used to reach the final recommendations
and represents the official ASGE recommendations on the above topics. (Gastrointest Endosc 2024;-:1-11.)
This guideline document was prepared by the Standards
of Practice Committee of the American Society for Gastroin-
testinal Endoscopy using the best available scientific evi-
dence and considering a multitude of variables including
butnot limited toadverseevents, patient values, andcost im-
plications. The purpose of these guidelines is to provide the
best practice recommendations that may help standardize
patient care, improve patient outcomes, and reduce vari-
ability in practice. We recognize that clinical decision-mak-
ing is complex.Guidelines therefore arenot a substitute for a
clinician’s judgment. Such judgements may at times seem
contradictory to our guidance because of many factors
that are impossible to fully consider by guideline developers.
Any clinical decisions should be based on the clinician’s
experience, local expertise, resource availability, and pa-
tient values and preferences. This document is not a rule
and shouldnot be construedas establishinga legal standard
of care or as encouraging, advocating for, mandating, or
discouraging any particular treatment. Our guidelines
should not be used in support of medical complaints, legal
proceedings, and/or litigation as they were not designed
for this purpose.

Chronic pancreatitis (CP) is a progressive and irreversible
fibroinflammatory disorder of the pancreas that can result in
chronic abdominal pain and exocrine and endocrine insuffi-
ciency.1,2 Morphologically, CP may be characterized by the
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Role of endoscopy in the management of chronic pancreatitis
development of pancreatic duct (PD) stones and strictures
and may be complicated by the development of benign
biliary strictures (BBSs) and pseudocysts. Although pain in
CP is multifactorial and complex, a subgroup of patients
may have pain from obstruction of the PD, with resultant
ductal hypertension and pancreatic inflammation, and
therefore may benefit from endoscopic therapy.3

Although the American Society for Gastrointestinal En-
doscopy (ASGE) has provided previous recommendations
for endoscopic strategies in benign pancreatic diseases,
there has not been a recent guideline specifically addressing
the role of endoscopy in themanagement of CP.4 Therefore,
the ASGE aimed to develop updated evidence-based guide-
lines for the role of endoscopy in the management of CP.
Recommendations made in these guidelines should be
used in the context of the individual patient and clinical
setting, and as such the ultimate decision regarding the
role of endoscopy in the management of CP should be
made with consideration of individual patient values, prefer-
ences, and availability of local expertise.
METHODS

This document was prepared by the Standards of Practice
Committee of the ASGE and was conceptualized and con-
ducted in accordance with the Grading of Recommenda-
tions, Assessment, Development and Evaluation (GRADE)
framework.5 The evidence was presented to a panel of ex-
perts representing various stakeholders including pancrea-
tologists, advanced endoscopists, and pancreaticobiliary
surgeons. A patient representative was also included. All
panel members were required to disclose potential financial
and intellectual conflicts of interest in compliance with
ASGE policies. In developing these recommendations, we
took into consideration the certainty in the evidence, bene-
fits and harms of different management options, feasibility,
patient values and preferences, resources utilization, cost-
effectiveness, and health equity.5,6 The final wording of
the recommendations including direction and strength
were approved by all members of the panel and the ASGE
Governing Board. Consensus among the panel members
was used to determine the wording of the recommendation
and the direction and strength. The GRADE approach was
used to categorize recommendations as strong or condi-
tional; “recommend”was used for strong recommendations
and “suggest” for conditional recommendations. Further de-
tails of themethodology used for this guideline can be found
in the Methodology and Review of Evidence document that
accompanies this Summary and Recommendations docu-
ment, which provides systematic reviews, evidence profile,
and results from all meta-analyses.

This guideline addressed clinical questions in the endo-
scopic management of the following categories using the
GRADE format: pain in CP (questions 1 and 2), obstructive
PD stones (question 3), PD strictures (question 4), and
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sequelae of CP (questions 5 and 6). Relevant clinical out-
comes included mortality, technical and clinical success,
pain relief, reintervention rates, endocrine and exocrine
function, and adverse events.

External review
The guideline was reviewed by theGastrointestinal Endos-

copyEditorialBoardandASGEGoverningBoardandwasmade
available for public comment for 30 days on the ASGEwebsite.
RESULTS AND SUMMARY OF
RECOMMENDATIONS

Details of our literature searches, data analyses, pooled-
effects estimates, evidence profiles, forest plots, and panel
deliberation for each outcome can be found in the Method-
ology and Review of Evidence document that accompanies
this Summary and Recommendations document. A sum-
mary of our final recommendations is outlined in Table 1.

Question 1: In patients with painful CP and an ob-
structed main PD, how does endoscopic therapy
compare with surgical management for pain relief?

Recommendation 1
a. In patients with painful CP and an obstructed main

PD with no contraindications to surgery, the ASGE
suggests surgical evaluation before initiation of
endoscopic management.

b. In patients with contraindications to surgery or those
who prefer a less-invasive modality, the ASGE
suggests endoscopic management as the initial
approach.

(Conditional recommendation/low to moderate
quality of evidence)

Summary of evidence
We performed a systematic review and meta-analysis of

studies in CP patients with main PD obstruction related to
stone(s) and/or stricture(s). The search resulted in 6 studies
including 4 randomized controlled trials (RCTs).7-12 We con-
ducted a meta-analysis of RCTs, which included 3 of the 4
RCTs because 1 of the studies was with the same patient pop-
ulation but with a different follow-up period. These studies
compared the outcomes of surgical intervention with endo-
therapy in 199 CP patients with an obstructed main PD.
Noneof these studies includedpancreatoscopywith lithotripsy
in the endoscopic arm. In most of these studies, patients had
pain that was nonresponsive to conservative management.7-
12 Exclusion criteria for these studies were prolonged opioid
use, prior surgical or endoscopic intervention, suspected ma-
lignancy, poor surgical candidacy, or pregnancy.7-12

When comparing endoscopic with surgical approaches
for ductal decompression, the RCTs showed that endoscopy
www.giejournal.org
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TABLE 1. Summary of recommendations

Grading of Recommendations, Assessment, Development, and
Evaluation recommendation General concepts

When considering endoscopic or surgical management in patients with
painful CP and obstructed main PD, the ASGE suggests the following:

a. In patients with no contraindications to surgery, the ASGE suggests sur-
gical evaluation before initiation of endoscopic management.

b. Otherwise, in patients with contraindications to surgery or those who
prefer a less-invasive modality, the ASGE suggests endoscopic
management as the initial approach.

(Conditional recommendation/low to moderate quality of evidence)

� A multidisciplinary approach is strongly recommended in evaluating
patients who have failed medical treatment for pain management.

� Assess availability of an expert endoscopist and a pancreatic surgeon
and other ancillary facilities such as lithotripsy.

In patients with painful CP in whom a decision is made to proceed with a
celiac plexus block, the ASGE suggests an EUS-guided over a
percutaneous approach.

(Conditional recommendation/low quality of evidence)

� Less than 60% of patients get pain relief with an EUS-guided celiac
plexus block, and it is nonsustained (<6 mo).

� Celiac plexus block can be carefully considered in CP patients nonre-
sponsive to medical therapy or when no endoscopic or surgical options
are available (nonobstructive CP).

� May be considered in patients who have side effects to opioids or wish
to avoid opioids.

In patients with painful CP and main PD stones, the ASGE suggests that
the management strategy be based on stone size, location, and
radiopacity:

a. For radiopaque stones >5 mm and in the head, neck, or body of the
pancreas, the ASGE suggests ERCP with or without pancreatoscopy
or ESWL alone.

b. After ESWL and with no spontaneous stone clearance after adequate
fragmentation (defined as the presence of fragments <2-3 mm), the
ASGE suggests performing ERCP (with or without pancreatoscopy) for
stone clearance.

c. For radiopaque stones <5 mm, any radiolucent stone, or contraindica-
tions to ESWL, the ASGE suggests ERCP with or without
pancreatoscopy.

(Conditional recommendation/very low to low quality of evidence)

� The decision to choose pancreatoscopy or ESWL is largely based on
local expertise and availability of these modalities.

� Consider ESWL for radiopaque stones >10 mm.
� Pancreatoscopy is likely to be difficult in the presence of strictures, with

stones upstream from the stricture.

In patients with painful CP and main PD strictures, the ASGE suggests the
following management strategy:

a. Number of stents: The ASGE suggests placement of single over multi-
ple PSs for the initial treatment of a dominant PD stricture.

b. Stent diameter: The ASGE suggests the placement of the largest
possible diameter PS that can be safely deployed in the initial treat-
ment of a dominant PD stricture, while avoiding forceful or traumatic
placement, with a gradual upsizing if necessary.

c. Use of metal stents: The ASGE suggests against the routine use of
FCSEMSs for patients with persistent or refractory PD strictures who
have failed initial stent placement.

(Conditional recommendation /very low quality of evidence)

� Assess the need for upsizing the stent at 3 monthly follow-up ERCPs
after the initial PS placement.

� FCSEMSs have significant delayed adverse events and questionable
efficacy.

The ASGE suggests FCSEMSs over multiple PSs for the treatment of benign
biliary strictures complicating CP.

(Conditional recommendation/low to moderate quality of evidence)

� Treat benign biliary strictures when symptomatic or unresolved after 4
weeks to prevent secondary biliary cirrhosis.

� FCSEMSs are especially beneficial over multiple PSs in cases of likely
noncompliance or scheduling difficulty, as serious adverse events may
occur for PSs left in place for longer durations.

� Multiple PS placement may be considered if the biliary stricture is
indeterminate or when there is a risk of cystic duct obstruction with a
gallbladder in situ.

The ASGE suggests endoscopic drainage over surgical drainage of
symptomatic pseudocysts in patients with CP.

(Conditional recommendation/low quality of evidence)

� Avoid a percutaneous approach for pseudocyst drainage as the sole
therapy because of the risk of pancreaticocutaneous fistula.

� Consider a multidisciplinary approach in cases of altered anatomy or
pseudocysts not in proximity of the GI lumen.

ASGE, American Society for Gastrointestinal Endoscopy; CP, chronic pancreatitis; PD, pancreatic duct; ESWL, extracorporeal shock wave lithotripsy; PS, plastic stent; FCSEMS, fully
covered self-expandable metal stent.
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Summary of evidence

Role of endoscopy in the management of chronic pancreatitis
was significantly inferior to surgical management in
providing any pain relief (3 RCTs: odds ratio [OR], .38;
95% confidence interval [CI], .21-.70; I2Z 0.00%), complete
pain relief (2 RCTs: OR, .44; 95% CI, .23-.87; I2 Z 0%), and
technical success (ductal decompression) (2 RCTs: OR,
.07; 95% CI, .02-.24; I2Z 0%) and also had a lower improve-
ment in physical quality of life scores (2 RCTs: mean differ-
ence, –3.66; 95% CI, –7.29 to .04; I2 Z 0%).7-9,12 However,
no differences were found in mortality, adverse events,
length of hospitalization, impact on endocrine or exocrine
function, or improvement in mental quality of life scores. A
study of cost-effectiveness showed that the surgical
approach was more cost-effective compared with an endo-
scopic approach in terms of costs per unit decrease in the
pain score and gain in quality-adjusted life-years.13

Discussion
In our meta-analysis, only 49 of 199 CP patients (24.6%)

had complete pain relief from either surgical or endoscopic
ductal decompression. This illustrates the multifactorial na-
ture of pain in CP and the relative ineffectiveness of drainage
procedures. Hence, the panel suggested that when patients
fail conservative medical treatment, a multidisciplinary dis-
cussion should ensue involving medical pancreatologists,
pancreatic surgeons, interventional endoscopists, and pain
specialists. Despite the superiority of surgical approaches,
the panel noted that many patients, and their surgeons, pre-
fer starting with the less-invasive endoscopic route before
surgery. Second, many patients may not be optimal surgical
candidates because of comorbidities, age considerations,
and contraindications to surgery.

Specifically, the panel noted that an endoscopic app-
roach by ERCP may be preferred in patients in whom there
is a high likelihood of complete relief of ductal obstruction
(stone clearance and/or stricture resolution), such as in pa-
tients with uncomplicated obstruction in the head, neck, or
body of the pancreas. This is because when complete ductal
clearance was achieved by endoscopy, reduction in the pain
score was comparable with the surgical group.12 However,
surgery may be considered first when endoscopic treatment
is likely to be unsuccessful such as with disease in the tail of
the pancreas or dense calcification and stone burden not
amenable to endoscopic treatment.14 Of note, successful
surgical or endoscopic outcomes are highly dependent on
the availability of an expert pancreatic surgeon or endoscop-
ist, which may be restricted to specialized centers. Although
no studies are available that provide guidance on when to
consider endoscopic treatment as failed or to inform us
on the timing of surgery when endoscopic treatment fails,
the panel, based on expert opinion and experience, sug-
gested early consideration of surgery over repeated unsuc-
cessful ERCPs and after shared decision-making between
the patient and all providers.

In summary, for patients who are surgical candidates,
early surgical evaluation should be considered. For patients
who prefer to avoid surgical interventions or those who are
4 GASTROINTESTINAL ENDOSCOPY Volume -, No. - : 2024
not surgical candidates, the ASGE suggests an endoscopic
approach first. These recommendations are conditional
with a low to moderate quality evidence.

Question 2: Should an EUS-guided or percutaneous
(PC) approach be used in patients with painful CP un-
dergoing celiac plexus block (CPB)?

Recommendation 2: In patients with painful CP in
whom a decision is made to proceed with a CPB, the
ASGE suggests an EUS-guided over a PC approach.

(Conditional recommendation/low quality of evi-
dence)
A systematic review and meta-analysis was performed to
address the main outcomes of interest for this clinical
question. We identified 2 RCTs that compared EUS-
guided CPB (EUS-CPB) and PC-CPB among 74 patients
with intractable abdominal pain unresponsive to medical
therapy.15,16 PC-CPB was performed with either fluoro-
scopic or CT guidance. The studies excluded patients
with CP complicated by abscesses, pseudocysts, or biliary
strictures. The outcomes of interest included the propor-
tion of patients with pain relief at 1-, 4-, and 12-week inter-
vals; improvement in pain intensity based on the visual
analog scale; and adverse effects. CPB was performed using
a combination of a local anesthetic with or without a ste-
roid injection.17 No cost-effective studies were identified.

In the systematic review and meta-analysis of the 2 RCTs,
EUS-CPBwasmore successful than PC-CPB in providing pain
relief at 4 weeks (OR, 8.11; 95% CI, 2.77-23.75; I2Z 0%) and
at 12 weeks (OR, 4.33; 95% CI, 1.24-15.08; I2 Z 0%) in pa-
tients with CPwho had failedmedical treatment. Also, the in-
tensity of pain measured by the median visual analog scale
score was significantly lower after EUS-CPB compared with
fluoroscopic-guided PC-CPB in 1 study and CT-guided PC-
CPB in the other study. No differences were seen in adverse
events between EUS-CPB and PC-CPB.15,16 The quality of the
evidence among the available studies was low (rated down
for risk of bias and imprecision given the low number of
events), and no cost-analysis data were identified.

In a systematic review and meta-analysis of 8 single-arm,
noncomparative studies of 283 patients with CP, EUS-CPB
showed modest pain relief in 59.5% of patients (95% CI,
54.51-64.30).18 In a subgroup analysis, bilateral injections
of the plexus provided better pain relief than unilateral injec-
tions. The panel noted that pain relief with CPB is not
durable, and most patients return to their baseline pain in
less than 6 months.16 However, patients who benefited
from a single CPB injection may benefit from a subsequent
injection when pain relief subsided after the first injection.19

In a large study, nonserious adverse events with CPB
www.giejournal.org
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occurred in 1.6% of 220 procedures carried out in 158 pa-
tients and included transient hypotension, diarrhea, retro-
peritoneal abscess, and postprocedural pain.20

Discussion
Pain in CP is frequently severe, and even with high-potency

opioids, many patients do not have adequate pain relief. More-
over, patients may experience significant adverse effects from
long-term opioid use and are at risk of opioid dependence.
EUS-CPBmaybe superior to PC-CPBbecause of better localiza-
tion and targeting of the plexus by EUS.15,16 No studies have
compared CPB with placebo or sham, making the decision
onwhen to useCPBdifficult andnot evidence-based andques-
tions the efficacy of CPB. However, the panel suggested that
CPB could be considered in CP patients with severe ongoing
pain nonresponsive to medical therapy (and who have ex-
hausted all other options), in those with nonobstructive
small-duct disease (not amenable to endoscopic or surgical
therapy decompression), or in patients who have side effects
to opioids or prefer to avoid opioids.

Overall, the low-quality evidence suggests that CPB may
provide modest and nonsustained pain relief in CP patients
with reasonable safety.21 Based on all considerations, the
panel made a conditional recommendation for EUS-CPB
over PC-CPB in patients with painful CP in whom a deci-
sion is made to proceed with a CPB.

Question 3: In patients with painful CP and main
PD stones, what is the optimal approach in endoscopic
management: ERCP alone, ERCP with pancreatoscopy
and lithotripsy, or ERCP with extracorporeal shock
wave lithotripsy (ESWL)?

Recommendation 3: In patients with painful CP
and main PD stones, the ASGE suggests that the man-
agement strategy be based on stone size, location, and
radiopacity:
a. For radiopaque stones >5 mm and in the head, neck,

and body of the pancreas, the ASGE suggests ERCP
with or without pancreatoscopy or ESWL alone.

b. For post ESWL and no spontaneous stone clearance
after adequate fragmentation (defined as presence of
fragments <2-3 mm), the ASGE suggests performing
ERCP (with or without pancreatoscopy) for stone
clearance.

c. For radiopaque stones <5 mm, any radiolucent
stones, or patients with contraindications to ESWL,
the ASGE suggests ERCP (with or without
pancreatoscopy).

(Conditional recommendation/very low to low
quality of evidence)

Summary of evidence
To address the management strategy of PD stones, we

evaluated studies comparing ESWL versus pancreatoscopy
with electrohydraulic lithotripsy (EHL) and studies com-
www.giejournal.org
paring ESWL alone versus ESWL followed by ERCP. We sys-
tematically reviewed the literature, which yielded 4 original
studies (1 RCT and 3 observational studies).22-25 These
studies included adult CP patients with PD stones and
abdominal pain. The exclusion criteria for these studies
included the presence of a pancreatic fluid collection, serum
alkaline phosphatase greater than twice the normal value or
cholangitis, age <18 years, pregnancy, or lactation.

Pancreatoscopy with EHL versus ESWL. We identi-
fied only 1 comparative study that assessed this question.
Bick et al22 compared 18 patients undergoing single-operator
pancreatoscopy with EHL with 240 patients who underwent
ESWL in a single-center observational cohort study.22 The me-
dian stone sizewas>5mm.Comparedwith ESWL, thenumber
of procedures required was significantly lower in the pancrea-
toscopy group (1.6 [standard deviation {SD}, .6] vs 3.1 [SD,
1.5], P < .001) with a significantly shorter procedural time in
thepancreatoscopy group (101.6minutes [SD, 68] vs 191.8mi-
nutes [SD, 111.6], PZ .001). No significant differences in the
ratesof stoneclearance (16/18 [88.9%]vs208/240 [86.7%],PZ
1.0), improvement in pain (15 [93.8%] vs 182 [82.7%], P Z
.43), and rates of adverse events (1 [5.6%] vs 16 [6.7%], P Z
1.0) were found for pancreatoscopy compared with ESWL,
respectively. Efficiency of stone clearance, defined as �2 pro-
cedures required for stone clearance, was significantly greater
in the pancreatoscopy group (OR, 5.24; 95%CI, 1.3-20.39;PZ
.02).However,pancreatoscopywas lessefficient inductal clear-
ance when stones were >10 mm (OR, .484; 95% CI, .256-.912;
PZ .025). Additionally, based on noncomparative data from a
systematic review and meta-analysis of 15 studies, totaling 370
patients, pancreatoscopy with lithotripsy (EHL or laser) had a
pooled technical success rate of 88.1% (95% CI, 86.6-92.8), a
clinical success rate of 87.1% (95% CI, 86.3-92.7), and an
adverse event rate of 12% (95% CI, 8.7-15.5).26

ESWL alone versus ESWL and ERCP combined. We
identified 3 studies (1 RCT and 2 observational studies) that as-
sessed this question.23-25 When comparing ESWL alone with
ESWL and ERCP, both groups had similar success in pain re-
lief.23,24 Ductal clearance was also similar in 2 studies (RCT
included) in both groups23,24 but was lower in the ESWL alone
group in the observational Japanese study by Suzuki et al.25 No
differences were found in adverse events or mortality in both
groups, but length of hospital stay was trended to be longer
in the combined ESWL and ERCP group (ESWLþERCP vs
ESWL: 8.6 [SD, 16.5] vs 3.1 [SD, 5.3], PZ .1), albeit not statis-
tically significant. The cost of ESWL alone was significantly
lower than ESWL þ ERCP ($4092.66 vs $12,939.30, P< .001);
however, a cost-effective analysiswasnotperformed.23Overall,
the quality of evidence was found to be moderate to very low
(with rating down for imprecision and indirectness for some
outcomes).
Discussion
Removal of stones at endoscopy may relieve obstruction

and improve pain.27 Conventional methods of stone
Volume -, No. - : 2024 GASTROINTESTINAL ENDOSCOPY 5
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removal with ERCP alone (with interventions including stric-
ture dilation, stent placement, or stone extraction alone or in
combination) are successful in less than 15% of CP pa-
tients.25 Hence, stone extraction by ERCP alone is reserved
for smaller stones (<5 mm) or radiolucent stones that
cannot be targeted by ESWL and typically located in the
head, neck, and body of the pancreas.25,28

When considering larger stones (>5mm) that require litho-
tripsy, an advantage of pancreatoscopy with lithotripsy over
ESWL is that non-radiopaque stones unable to be seen on fluo-
roscopy canbe fragmentedunder direct vision and theproced-
ure can be combined with ERCP at the same time. However,
pancreatoscopy is technically difficult when stones are located
upstream from a PD stricture or in the tail of the pancreas. On
the other hand, ESWL requires a clear shock wave pathway
without interference by bones, calcified vessels, or lung tissue,
withmost patients requiring�3 ESWL sessions for stone clear-
ance.29 During the panel meeting, we discussed equity and
feasibility issues of various modalities, recognizing that ESWL
is not as readily available in the United States at all centers,
whereas pancreatoscopy is becoming more widely available
across the country.

Overall, the panel suggested that when PD stones are radi-
opaque and <5 mm or radiolucent and located in the head
or proximal body of the pancreas, ERCP alone (with or without
pancreatoscopy) should be attempted first, given a higher
probability of ductal clearance. For radiopaque PD stones
>5 mm, either pancreatoscopy with lithotripsy or ESWL can
be used depending on local availability. Pancreatoscopy with
lithotripsymay bemore efficient thanESWL inductal clearance
exceptwhen stones are>10mm. These recommendations are
conditional with very low and low quality of evidence.

Question 4: In patients with painful CP and main
PD stricture undergoing ERCP, what is the optimal
management strategy for PD stent placement?

Recommendation 4: In patients with painful CP
and main PD strictures, the ASGE suggests the following
management strategy:
a. Number of stents: The ASGE suggests placement of

single over multiple plastic stents (PSs) for the initial
treatment of a dominant PD stricture.

b. Stent diameter: The ASGE suggests the placement of
the largest possible diameter PS that can be safely
deployed in the initial treatment of a dominant PD
stricture, while avoiding forceful or traumatic
placement, with a gradual upsizing if necessary.

c. Use of metal stents: The ASGE suggests against the
routine use of fully covered self-expandable metal
stents (FCSEMSs) for patients with a persistent or
refractory PD stricture who have failed initial stent
placement.

(Conditional recommendations/very low quality of
evidence)
6 GASTROINTESTINAL ENDOSCOPY Volume -, No. - : 2024
Summary of evidence
Three comparative observational cohort studies met the

inclusion criteria and compared the utility of single versus
multiple PSs, 10F versus 8.5F or smaller PSs, and single PSs
versus FCSEMSs.30-32 The outcomes reported in these
studies varied, as discussed below.30-32

Number of stents. Only 1 observational study by Pa-
palavrentios et al30 assessed the difference between single
and multiple PSs for the initial treatment of a dominant PD
stricture. Dominant PD strictures were defined as an up-
stream dilation of the PD of >6 mm.33 The study compared
3 groups based on the number of stents used during endo-
scopic treatments for each patient: single PS (n Z 18; only
1 stent used though the entire duration of endoscopic
therapies), 1 or 2 PSs (n Z 35; starting with 1 stent and
increasing to 2 stents during follow-up endoscopy), and 2
PSs (n Z 32; starting with 2 stents and remaining at 2
stents throughout endoscopic treatment).30 A single PS
had significantly higher odds of providing pain relief
compared with 1 or 2 PSs (OR, 7.5; 95% CI, 1.46-38.70;
P Z .04) as well as a significantly higher proportion of
pain relief than the other groups (1 PS vs 1-2 PSs vs 2
PSs: 88.2% vs 74.2% vs 50%; PZ .02).30 However, no signif-
icant differences were seen in either mortality or exocrine
and endocrine function between the 3 groups. The quality
of evidence was very low (based on a single observational
study with a low number of events). Based on thses data,
the panel made a conditional recommendation for single
PS compared with multiple PSs.

Stent diameter. When evaluating the size of the PS,
Sauer et al31 compared 10F PSs with �8.5F PSs in a single
observational cohort study of 169 patients. Patients with
smaller PSs had significantlymorehospitalizations for abdom-
inal pain per patient (10F vs�8.5F PSs: .8 [SD, 2.2] vs 1.5 [SD,
2.40]; PZ .0); also, the proportion of patients hospitalized in
this group was significantly higher (8 [24%] vs 63 [49%],
respectively; P < .001).31 The quality of evidence was very
low (based on a single observational study with a low number
of events). Based on the limited data, large PSs may be supe-
rior.However, thepanel recognized that endoscopists should
avoid forceful or traumatic stent placement when attempting
to place larger diameter PSs.

Single PS versus FCSEMSs for persistent PD stric-
tures. Symptomatic strictures that do not resolve after 3
months or 1 year after stent placement with a single PS are
referred to as persistent and refractory strictures, respec-
tively.32,34 We identified a study by Lee et al32 that compared
a single PS (n Z 54) with FCSEMSs (n Z 26). Patients with
persistent strictures showed no difference between
FCSEMSs and a single PS in pain relief (26 [100%] and 52
[96.3%], respectively; P Z .32), rate of successful stent
placement (100% in both groups), number of ERCPs (PS vs
FCSEMS: 3 [interquartile range {IQR}, 1-10] vs 2 [IQR,
1-3];PZ .14), or immediate adverse events. The rate of stric-
ture resolutionwas significantly higher in the FCSEMS group
www.giejournal.org
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(87.0% vs 42.0%,P< .001). However, delayed adverse events
including spontaneous stent migration (26.9% vs 3.7%, PZ
.002) and de novo strictures (23.1% vs 0%, P < .001) were
significantly more common in the FCSEMS group. A cost
analysis showed no difference between the 2 groups (PS vs
FCSEMSs: $1596.9 [SD, 1000.8] vs $1455 [SD, 333.1]; P Z
.49).32 The quality of evidence was low to very low (based
on observational studies with a low number of events).

Multiple PSs versus FCSEMSs in refractory PD
strictures. In a systematic review and meta-analysis of 13
noncomparative (single-arm) studies, Sofi et al34 evaluated
the efficacy and safety of multiple PSs and FCSEMSs in CP pa-
tients with symptomatic PD strictures refractory to treatment
after 1 year of stent placement in 298 patients. Both groups
had similar improvement in pain after stent placement
(FCSEMSs vs multiple PSs: 88% [IQR, 79%-93%] vs 89%
[IQR, 70%-96%]; P Z .79), recurrence of pain after stent
removal (FCSEMSs vs multiple PSs: 14.8% [IQR, 8%-26%] vs
11.8% [IQR, 7%-20%]; PZ .48), recurrence of stricture after
stent removal (FCSEMSs vs multiple PSs: 14% [IQR, 8%-
26%] vs 11.8% [IQR, 7%-20%]; PZ .48), and rates of reinter-
vention (FCSEMSs vsmultiple PSs: 20.2% [IQR, 13.1%-29.9%]
vs 25.4% [IQR, 17.1%-36%]; PZ .31). However, the FCSEMS
group had significantly more adverse events (38.6% vs 14.3%,
P < .0001) than the multiple PS group, with higher rates of
stent migration, biliary obstruction, and pancreatitis. In addi-
tion, a recent multicenter, noncomparative (single-arm)
study of 67 patients who were treated with FCSEMSs for a
distal dominant PD stricture showed pain reduction in only
26%patients,with significant adverse events in approximately
one-third of patients (21/67), with stent migration in 48%
(nZ 31) and secondary strictures in 8% (nZ 5) of patients.35

The quality of the evidence was low to very low (based on
observational studies with a low number of events). Given
the higher rates of adverse events with FCSEMSs compared
with PSs in this patient population, the panel made a condi-
tional recommendation against placement of FCSEMSs. As ev-
idence on this topic evolves, this suggestion may be
reconsidered.

Discussion
Pain relief is common after stent placement, but short-

and long-term results vary, and in up to 30% of patients
the stricture may not resolve after initial stent placement.36

Overall, data informing these clinical questions were
scarce. However, the panel noted that clinicians often
struggle with these important clinical questions and that
guidance on these topics is important for the panel and
the ASGE to consider. Based on the low-quality evidence
presented above, the panel agreed that for the initial treat-
ment of a main PD stricture, a single PS appears to perform
better than multiple PSs, using the largest diameter PS that
can be safely deployed without forceful placement. The
approach eventually adopted may be modified based on
the expertise and preference of the endoscopist. However,
currently, routine placement of FCSEMSs has no role in
www.giejournal.org
initial or secondary treatment of PD strictures given the
high rates of adverse events and questionable efficacy.

Question 5: In patients with CP complicated by BBSs
with jaundice and/or elevated alkaline phosphatase for
>4 weeks, how do multiple PSs compare with FCSEMSs?

Recommendation 5: The ASGE suggests FCSEMSs
over multiple PSs for the treatment of BBSs compli-
cating CP.

(Conditional recommendation/low to moderate
quality of evidence)

Summary of evidence

To address this clinical question, we performed a sys-
tematic review and meta-analysis of RCTs that compared
multiple PSs with FCSEMSs in patients with BBSs with jaun-
dice and/or elevated alkaline phosphatase for >4 weeks.
Three RCTs that met the inclusion criteria were identified
and compared 259 patients managed with multiple PSs
versus FCSEMSs.37-39 The findings showed no differences
between FCSEMSs and multiple PSs in rates of stricture res-
olution (OR, .59; 95% CI, .19-1.81; I2 Z 50.6%), time to res-
olution of strictures (multiple PSs vs FCSEMSs: median,
199.5 days [IQR, 95] vs 184 days [IQR, 38 ]; PZ .146), pro-
cedural time (mean difference, 8.26; 95% CI, –6.24 to
22.76]; I2 Z 83%), adverse events (OR, .67; 95% CI, .35-
1.30; I2 Z 0%), or mortality. The rates of stricture resolu-
tion in all 3 RCTs ranged from 75% to 90% in follow-up.
Multiple PS use was associated with more ERCPs (mean dif-
ference, 1.42; 95% CI, 1.5-1.70; I2 Z .00, P < .01),37,38 and a
higher number of stents were used (7.0 � 4.4 vs 1.3 � .6,
P < .001).38 In most patients in the 3 studies, up to 3 PSs of
8.5F to 10F and FCSEMSs 8 to 10 mm diameter were de-
ployed. No cost data were available in the included
RCTs.37-39 The quality of evidence was moderate to low.
Discussion
Up to 30% of patients with CP can develop BBSs, which

may result in biliary obstruction with associated jaundice,
elevation of alkaline phosphatase, cholangitis, and risk of
secondary biliary cirrhosis.40,41 This obstruction may be
reversible because of acute inflammation; if persisting
beyond 4 weeks, it should be treated to prevent secondary
biliary cirrhosis.42

Studies showed that FCSEMSs are as efficacious as mul-
tiple PSs in the treatment of BBSs in CP patients but
require fewer ERCPs. The panel believed that in cases
with concerns for noncompliance or difficulty in sched-
uling multiple procedures, FCSEMSs may be considered
over multiple PSs because serious adverse events have
been reported in cases of noncompliance when PSs are
placed.43 Multiple PS placement may be considered if the
biliary stricture is indeterminate and obstructing the cystic
duct is a concern, as in patients with an intact gallbladder
Volume -, No. - : 2024 GASTROINTESTINAL ENDOSCOPY 7
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in which there is theoretically a potential risk of causing
cholecystitis.

Question 6: In patients with CP and symptomatic
pseudocysts, how does endoscopic drainage compare
with surgical drainage?

Recommendation 6: The ASGE suggests endo-
scopic drainage over surgical drainage of symptomatic
pseudocysts in patients with CP.

(Conditional recommendation/low quality of evi-
dence)

Summary of evidence
To address this clinical question, we conducted a system-

atic review that yielded only 1 RCT.44 Pseudocysts were diag-
nosed based on CT criteria, measured �6 cm, and were
located adjacent to the stomach with symptoms including
persistent pancreatic pain, symptomatic gastric outlet
obstruction, or bile duct obstruction. The study excludedpa-
tients aged<18 years or>80 years, with contraindications to
surgery or endoscopic drainage, pregnancy, associated ne-
crosis, and pseudocyst with multilocularity, multiplicity, or
distant from the stomach.

Only 20 patients were included in each group, and EUS
cystgastrostomy was performed under fluoroscopic guid-
ance. No statistical differences occurred in treatment suc-
cess (19 [95%] vs 20 [100%], P Z .5), recurrence of
pseudocyst (0 [0%] vs 1 [5%]), adverse events (0 vs 2, P Z
.24), or reintervention rates (1 [5%] vs 1 [5%], P Z .76) in
the endoscopy versus surgical groups, respectively. Howev-
er, in the endoscopy group, the length of hospital stay was
significantly shorter (2 days [IQR, 1 -4] vs 6 days [IQR, 5-9],
P < .001) and costs notably lower ($7011 [$4171] vs
$15,052 [$10,670], PZ .003). Although physical and mental
quality of life scores improved in both groups, the improve-
ment in these scores was significantly lower in the surgical
group as compared with the endoscopy group (physical
scores, 4.48 points lower [95% CI, –8.23 to –.73; P Z
.019]; mental scores, 4.41 lower [95% CI, –8.26 to –.55;
P Z .025]).44 The quality of the evidence was low (rated
down for imprecision because of a low number of events).

In a systematic review and meta-analysis of 6 studies
including 342 patients, Farias et al45 compared endoscopic
versus surgical drainage of pseudocysts of any etiology.
Most patients had pseudocysts in the setting of acute
pancreatitis. They also reported that the endoscopy group
had a significantly shorter length of hospital stay and lower
cost compared with the surgical group. No significant dif-
ferences were found in success rate, drainage-related
adverse events, general adverse events, or recurrence be-
tween both groups. Endoscopic treatment was found to
be more cost-effective than surgical drainage.46 A PC
approach as the sole therapy often can result in an external
pancreaticocutaneous fistula and therefore is rarely per-
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formed.47,48 The quality of the evidence was moderate
(rated down for indirectness given that the population
was not specifically patients with CP).

Discussion
Although data on these outcomes in CP patients were

scarce, many studies have assessed the efficacy of endo-
scopic versus surgical drainage of pseudocysts in non-CP pa-
tients (ie, acute pancreatitis). These data were used as
indirect evidence. Pancreatic pseudocysts are less common
in CP than in acute pancreatitis but can still develop in up to
one-third of CP patients during the course of their disease.49

Procedural outcomes in endoscopic and surgical drainage of
symptomatic pseudocysts in CP patients are similar, but
endoscopicmanagement results in a shorter length of hospi-
tal stay, lower costs, and better physical andmental quality of
life. The data on pseudocyst drainage in CP patients are
similar to the more extensive evidence reported in acute
pancreatitis patients. Hence, the panel suggested endo-
scopic drainage over surgical drainage for pseudocysts in
CP patients. The panel also discussed that it can be helpful
to delineate the underlying pancreatic ductal anatomy either
by magnetic resonance of endoscopic imaging before either
endoscopic or by surgical treatment of pseudocysts. It
should also be noted that self-expanding metal stents have
been used for drainage of symptomatic pseudocysts but
were not studied in the above-mentioned RCT.44
FUTURE DIRECTIONS

Our systematic literature reviews highlighted several
areas in need of more data to inform endoscopic manage-
ment of CP. Future studies should consider addressing the
following:
1. Endoscopic versus surgical management of painful CP

with PD obstruction. More data are needed on predic-
tors of successful endoscopic and surgical treatment
and guidance on selection of patients for both ap-
proaches. More data are also required on the timing
of surgery when endoscopic attempts fail.

2. CPB in the treatment of pain in CP. Although limited
data suggest an EUS-guided approach is superior to a
PC approach for administering CPB in CP patients, the
true efficacy of CPB is unknown. Studies are needed
comparing CPB with other treatment modalities (medi-
cal, endoscopic, or surgical). Data are also needed to
compare CPB with placebo or sham procedures in
RCTs to evaluate its true efficacy.

3. PD stones. Future studies are needed to accurately iden-
tify and select patients who are most appropriate for
specific types of treatment (ie, ERCP, pancreatoscopy,
lithotripsy, ESWL with and without ERCP) in random-
ized trials.

4. PD strictures. The current evidence on the management
of PD strictures with dilation and stents is of very low
www.giejournal.org

http://www.giejournal.org


Role of endoscopy in the management of chronic pancreatitis
quality. Guidance is needed on how to approach symp-
tomatic PD strictures at the initial endoscopy and during
subsequent treatment when a particular type of stent
placement strategy fails and when the stricture persists
or becomes refractory. More data are needed on selec-
tion of patients, number of stents to use (single vs mul-
tiple), diameter and length of stents, and types of stents
(PSs vs FCSEMSs).

5. Treatment of BBSs in CP. Although FCSEMSs are equally
efficacious compared with multiple PSs, additional in-
formation is needed on when to consider multiple PSs
or FCSEMSs based on specific patient and stricture
characteristics.

6. Management of symptomatic pseudocysts in CP. Al-
though there is substantial evidence to recommend
endoscopic drainage of pseudocysts over surgical or PC
approaches in acute pancreatitis, data on management
of pseudocysts in CP patients are extremely limited,
with only 1 study of 20 patients.44 Hence, more data are
needed for CP patients with symptomatic pseudocysts.
Guidance is also needed on various endoscopic ap-
proaches (transpapillary vs transmural) and the use of
PSs versus lumen-apposing stents in CP patients.

7. Screening for pancreas cancer in CP. Currently, recom-
mendations to screen for pancreatic cancer in nonhe-
reditary CP patients are not available. However, CP is
known to increase the risk of malignancy in the
pancreas. Morphologic changes of cancer can be diffi-
cult to discern on imaging and EUS in the setting of
parenchymal and ductal changes seen in CP. Well-
designed studies are needed to quantify the risk of can-
cer and clarify the appropriate modalities for screening.
SUMMARY AND CONCLUSIONS

This ASGE guideline uses the best available evidence to
make recommendations for endoscopic management of
CP. As discussed above, data on this topic are very limited,
and the evidence is of low quality. Hence, all recommenda-
tions are conditional. Within this framework, the ASGE sug-
gests a multidisciplinary approach in the management of
CP patients. In patients with painful CP and an obstructed
main PD with no contraindications to surgery, the ASGE
suggests surgical evaluation in patients before initiating
endoscopic management. In patients who have contraindi-
cations to surgery and who prefer a less-invasive modality,
the ASGE suggests an endoscopic approach as the initial
treatment over surgery if complete ductal clearance is
likely. The ASGE suggests an EUS guided-approach (over
a PC approach) when a decision is made to proceed with
a CPB in CP patients. The ASGE suggests indications for
the use of ERCP alone, pancreatoscopy (with lithotripsy),
and ESWL for obstructing PD stones and use of a single,
larger PS for the initial treatment of main PD strictures
while avoiding FCSEMSs for treatment of PD strictures.
www.giejournal.org
The ASGE also suggests the use of FCSEMSs over multiple
PSs for the treatment of symptomatic BBSs and endoscopic
therapy over surgery for the treatment of symptomatic
pseudocysts in CP patients.

GUIDELINE UPDATE

ASGE guidelines are reviewed for updates approxi-
mately every 5 years or in the event that new data may in-
fluence a recommendation. Updates follow the same ASGE
guideline development process.
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