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Purpose of review

Pain is the most common symptom of chronic pancreatitis, having a profound effect on patients and a
broad socioeconomic impact. Endoscopy is guideline recommended as first-line management for chronic
pancreatitis pain in certain clinical scenarios. Herein, we provide an evidence-based review of the
endoscopic treatment of pain due to chronic pancreatitis while highlighting some important confounders in
the measurement of this outcome in clinical practice and research.

Recent findings

Multiple recent studies have reported on the efficacy of current endoscopic therapies for chronic
pancreatitis pain. Despite the high technical success rates of these procedures, pain outcomes remain
disappointing. Complex mechanisms beyond ductal hypertension, such as central sensitization, visceral
hypersensitivity and inflammatory neuritis account for some of the discordance observed between the rates
of technical and clinical success. In addition, the sham effect is increasingly recognized as a confounder
when interpreting the procedural benefit. Nevertheless, there are multiple promising innovations in the field
of pancreatic endoscopy that are aimed to improve technical and clinical outcomes, but rigorous
investigation is necessary to establish their role in clinical practice.

Summary

Endoscopic therapy for chronic pancreatitis pain appears to be safe and effective in certain contexts and
recent innovations in the field will hopefully further improve outcomes. In addition to evaluating the
technical success of endotherapy in chronic pancreatitis, methodologically rigorous research focusing on
patient-centered outcomes and accounting for the sham effect is necessary to advance this field.
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INTRODUCTION

Pain is the most common symptom of chronic
pancreatitis, affecting between 85 and 97% of
patients during the course of their disease [1

&&

]. This
pain results in diminished quality of life indices
similar to other serious lung, heart, kidney and liver
diseases [2–4]. In addition, the socioeconomic
impact is significant, as patients affected with
chronic pancreatitis have poorer employment sta-
tus, incur excess healthcare costs, and experience
high levels of disability [2–5]. According to the latest
consensus guidelines on the management of pain in
chronic pancreatitis, published in 2017, endoscopic
intervention is considered first-line treatment for
an obstructing stricture or stone in the distal
(head/neck) main pancreatic duct (MPD) [1

&&

]. Some
endoscopic therapies, however, such as celiac
plexus block (CPB) should only be considered after
medical management of pain has failed. In addition,
ht © 2018 Wolters Kluwe
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complications of chronic pancreatitis, including
pseudocysts and biliary obstruction, may become
symptomatic and require endoscopic intervention.

The current review will provide a synopsis of the
pathophysiology of pain in chronic pancreatitis and
confounders in the assessment of pain outcomes.
This will be followed by a detailed discussion of
the endoscopic management of MPD stones and
r Health, Inc. All rights reserved.
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KEY POINTS

� Pain is the most common symptom and the main
indication for endoscopic intervention in chronic
pancreatitis.

� Visceral hypersensitivity and the sham effect of
endoscopy may explain the discrepancy between the
observed technical and clinical success of endoscopic
interventions in chronic pancreatitis.

� For the management of pain in chronic pancreatitis,
endoscopic retrograde pancreatoscopy with or without
extracorporeal shock wave lithotripsy is an important
part of the management algorithm.

� The benefit of endoscopic ultrasound with celiac plexus
block to treat pain in chronic pancreatitis is unclear.

Special commentary
strictures, endoscopic ultrasound (EUS)-guided CPB,
and pseudocyst drainage (Table 1).
MECHANISMS OF PAIN IN CHRONIC
PANCREATITIS

An earlier and more rudimentary pathophysiologi-
cal explanation for pain in chronic pancreatitis was
ductal obstruction resulting in increased acinar
 Copyright © 2018 Wolters Kluwer 

Table 1. Endoscopic interventions for pain in chronic pancreatitis

Intervention

Results based on
systematic review
and meta-analysis

Sham
comparison

ESWL & ERCP for MPD
stones

Yes No

ERCP and stenting for MPD
strictures

Yes No

D-SOP with EHL/laser
lithotripsy for MPD stones

No No

EUS-guided MPD drainage No No

EUS-guided celiac plexus
block

Yes No

EUS-guided pseudocyst
drainage (plastic stents)

Yes No

EUS-guided pseudocyst
drainage (LAMS)

Yes No

D-SOP, digital single-operator pancreatoscopy; EHL, electrohydraulic lithotripsy; ERC
Society of Gastrointestinal Endoscopy; ESWL, extracorporeal shock wave lithotripsy
pancreatic duct.
aGuidelines include: consensus guidelines on managing pain in chronic pancreatitis
guidelines on indications for interventional EUS.
bResults based on meta-analysis.
cResults bases on limited small retrospective studies.
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pressure [6]. Accordingly, endoscopic and surgical
therapies for managing pain in chronic pancreatitis
traditionally focused on addressing intraductal
hypertension by removing stones and treating stric-
tures. Ductal hypertension, or blocked ‘plumbing’
however, only represents one component of the
underlying pathophysiology of pain in chronic pan-
creatitis. Abnormal ‘wiring’ due to visceral hyper-
sensitivity and neural sensitization – which can
occur at a peripheral and/or central level in chronic
pancreatitis – is now accepted as the main driver of
chronic pain in this patient population [6,7

&

].
Indeed, preoperative visceral hypersensitivity has
been associated with inferior pain outcomes follow-
ing pancreatic surgery in chronic pancreatitis and is
the probable explanation for an incomplete pain
response in patients who have undergone total
pancreatectomy [8

&&

,9,10
&

,11]. Thus, in chronic
pancreatitis patients, the discordance between tech-
nical success in resolving a pancreatic anatomical
abnormality and the lack of an expected improve-
ment in pain can be accounted for by the presence of
these neurogenic abnormalities.

Generally speaking, the target anatomy for
endoscopic therapy is large duct disease, albeit there
are limited epidemiological studies looking at its
prevalence. Ductal dilation to at least 5 mm was
Health, Inc. All rights reserved.

Technical
success

Pain
response

Recommended
by guidelinesa

70.7%b 52.7%b Yes

85–95%b 32–68%b Yes

90%c Not reported No, only recently
described, insufficient
data

100%c 82–92%c Yes, in cases of failed
ERCP and altered
anatomy

100%b 51–59%b No (only recommended
after alternative methods
for managing pain have
failed)

97%b Composite endpoints
reported

Yes (optimal prosthesis
unknown)

94%b Composite endpoints
reported

Yes (optimal prosthesis
unknown)

P, endoscopic retrograde cholangiopancreatography; ESGE, European
; EUS, endoscopic ultrasound; LAMS, lumen apposing metal stents; MPD, main

; ESGE guidelines on managing chronic pancreatitis; international consensus
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present in only 30% of all patients with calcific
chronic pancreatitis at a single large tertiary referral
center [12]. The population of patients who may
benefit from endoscopic decompression is therefore
limited, underscoring the importance of developing
effective treatment options for those with small
duct disease.
ASSESSMENT OF PAIN OUTCOMES

An important consideration when assessing pain
outcomes after chronic pancreatitis treatment is
the sham effect. The EPISOD trial was one of the
first studies in interventional endoscopy to employ
a comparative sham arm [13

&&

]. Its results changed
the management of sphincter of Oddi dysfunc-
tion by demonstrating that the sham effect of
endoscopic retrograde cholangiopancreatography
(ERCP) in this cohort is substantial. Improvement
in the primary composite pain outcome was seen in
37% of the sham group (no sphincterotomy) as
compared with 23% of the interventional group
(sphincterotomy). To date, there are no sham-con-
trolled trials in chronic pancreatitis endotherapy
and the true sham effect on pain outcomes in
chronic pancreatitis remains unknown. A meta-
analysis of 55 randomized controlled trails (RCTs)
of intervention (surgical, endoscopic and percuta-
neous) vs. sham for the management of a range of
conditions demonstrated no difference in outcomes
between intervention and sham for the manage-
ment of chronic pain [14

&&

]. This study estimated
that the nonspecific – or sham – effect, accounted
for 78% of the active benefit in chronic pain con-
ditions. This phenomenon is also widely recognized
as the placebo effect in nonintervention trails,
which accounts for 40% of the active treatment
benefit in chronic pain conditions [15]. The impor-
tance of the sham effect is an increasingly recog-
nized entity in evaluating outcomes in chronic pain
and along with neuropathic pain, must be
accounted for when assessing pain outcomes in
chronic pancreatitis. Moving forward, sham and
placebo controlled trials are critical in developing
truly salutary interventions for chronic pancreatitis
pain.
ENDOSCOPIC MANAGEMENT OF MAIN
PANCREATIC DUCT OBSTRUCTION

Impaired pancreatic ductal drainage due to stones
or strictures is the primary target of most endo-
scopic interventions in chronic pancreatitis. Two
large observational studies evaluating response to
ERCP in chronic pancreatitis reported a long-term
clinical success, defined as complete pain relief, of
 Copyright © 2018 Wolters Kluwe
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51–60% [16,17]. This was discordant with the
reported technical success rate, which stood at
85–86% in these studies. Focusing on the proper
patient-centered outcomes and accounting for the
sham effect is not only important to ensure that
chronic pancreatitis patients – who are often des-
perate for relief – are only subjected to the risks of
truly beneficial procedures, but also to contain the
soaring costs of endoscopic management for
chronic pancreatitis [18].
Main pancreatic duct stones

The majority of small MPD stones (<5 mm) can be
removed by ERCP with pancreatic sphincterotomy
and standard stone extraction maneuvers [19

&

]. In
contrast, mechanical clearance of larger MPD stones
(�5 mm) using the standard approach is associated
with a high failure rate [19

&

]. There is limited enthu-
siasm for mechanical lithotriptsy to remove large
MPD stones, owing to a three-fold increased rate of
complications as compared with its use in the biliary
system [20].

Digital single-operator cholangioscopy com-
bined with electrohydraulic lithotripsy (EHL) or
laser lithotripsy has proven to be very effective for
complex common bile duct stones [21

&

]. Similarly, a
recent multicenter experience of 109 patients dem-
onstrated that digital single-operator pancreato-
scopy (D-SOP) combined with EHL or laser
lithotripsy was 90% effective in clearing MPD stones
[22]. Stone clearance was achieved in 73% of
patients in a single session and only six patients
in this study required extracorporeal shock wave
lithotripsy (ESWL). Accounting for the inherent
limitations of retrospective self-reported data, D-
SOP combined with EHL or laser lithotripsy appears
to represent a viable option for larger MPD stones
that are accessible with a pancreatoscope. In our
practice, we preferentially perform D-SOP–EHL for
stones less than 1 cm that cannot be removed by
standard extraction techniques but can be reached
with the pancreatoscope. In some cases, an anteced-
ent period of pancreatic stent placement is necessary
to dilate the downstream pancreatic duct and pro-
vide sufficient working space for stone access.

ESWL is associated with fragmentation of large
MPD in up to 100% of cases, allowing for either
spontaneous passage of the fragments or clearance
during subsequent ERCP [19

&

]. ESWL combined
with ERCP for clearance of MPD stones was associ-
ated with a technical success rate of 70.7% and
complete resolution of pain in 52.7% in a meta-
analysis of 27 studies [23]. The study also demon-
strated improved quality of life indices in treated
patients. An important consideration is that only six
r Health, Inc. All rights reserved.
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included studies were prospective and none had a
sham arm. Nevertheless, the European Society of
Gastrointestinal Endoscopy recommends ESWL to
fragment MPD stones at least 5 mm followed by
ERCP with stone extraction [19

&

]. In clinical practice
and in most of the published literature on the use of
ESWL, it is combined with ERCP, however two
retrospective studies have demonstrated that ESWL
alone, without ERCP, may provide long-term tech-
nical success and pain relief in 70–88% and 78% of
patients, respectively [24,25]. A single European
RCT enrolling 55 patients showed no difference in
resolution of pain at 2 years between ESWL and
ERCP vs. ESWL alone (45 vs. 38%) [26]. These find-
ings have not been validated in the 11 years since
the study’s publication and the authors acknowl-
edge that over 300 patients would be required for
an adequately powered comparative effectiveness
study. Given the associated logistical difficulties
in the United States, we generally reserve ESWL
for stones more than 1 cm or those for which pan-
creatoscopic access is not feasible.
Main pancreatic duct strictures

In a multicenter retrospective study of over 1000
patients undergoing endoscopic treatment of
chronic pancreatitis, MPD strictures were present
in 79%, making it the most common indication
for decompression [27]. Evaluation of a new MPD
stricture for underlying malignancy must always be
considered due to increased risk of pancreatic cancer
in chronic pancreatitis [28].

The frequently employed modern definition for
technical success in treating MPD strictures is: ‘com-
plete runoff of contrast material and the ability to
pass an inflated extraction balloon through the
stricture’ [29,30

&

]. The historically reported techni-
cal success for treating MPD strictures is high (85–
95%), but similar to MPD stones, long term pain
outcomes are less impressive, with compete relief
reported in only 32–68% [31]. Another challenge is
the durability of treatment as up to 38% of strictures
recur at 2 years [32].

Management of MPD strictures typically
involves ERCP with pancreatic sphincterotomy, bal-
loon dilation, and plastic stent placement across the
stricture, aiming with time to upsize to larger or
multiple stents. Ten French diameter plastic stents
have been associated with a lower rate of occlusion
and are recommended if the stricture can accom-
modate their diameter [19

&

]. Stents are typically
exchanged every 2–3 months due to the risk of
occlusion, which can result in a recrudescence
of pain and occasional suppurative pancreatic
duct infection. Ongoing stent exchanges are
 Copyright © 2018 Wolters Kluwer 
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recommended for at least 1 year as shorter periods
of treatment are associated with inferior outcomes
[19

&

,33].
Since this approach is time and effort intensive as

well as costly, there is increasing interest in metallic
and biodegradable stents. As in the treatment of
benign biliary strictures, for which fully covered
self-expanding metallic stent (fcSEMS) have demon-
strated similar efficacy to plastic stents with faster
stricture resolution and fewer ERCPs [34], the larger
diameter of metallic stents may allow a longer
exchange-free dwell time, promoting stricture
remodeling after the first ERCP. Indeed, case series
have suggested that fcSEMS may be safe and effective
in the pancreatic duct [35]. A new 6-mm fcSEMS
designed for the MPD was associated with successful
stentdeployment in100%ofcases, stricture improve-
ment on fluoroscopy in 83.3%, and long-term reduc-
tion in pain scores in 72% [29]. To prevent migration,
which was observed in two out of 11 patients during a
pilot study, plastic stents were placed within the
fcSEMS [36]. Stents were removed at a median of
7.5 months without any cases of migration and a
low reported complication rate. Pancreatic duct side-
branches, however, are occluded by the fully covered
prosthesis and thus progressive small duct and paren-
chymal disease remains a conceptual concern. Addi-
tional prospective cohort studies are needed to
elucidate the role of fcSEMS for chronic pancreati-
tis-induced pancreatic duct strictures.

Biodegradable pancreatic stents, designed to dis-
integrate in 3–6 months, with a similar design and
delivery mechanism to an uncovered SEMS, were
tested in a pilot study of 19 patients who failed
conventional endoscopic management for MPD
strictures [30

&

]. Stricture resolution occurred in
58% of cases, and 53% of patients required no
further endoscopic intervention for pain at 1 year.
Complications included two stent occlusions, one
stent disintegration at deployment, one case of
cholecystitis, and one episode of abdominal pain
requiring admission. Although these results could
be perceived as disappointing, the study enrolled
patients with recalcitrant MPD strictures that had
failed prior endoscopic therapy. The use of biode-
gradable stents and fcSEMS have the potential for
significant cost savings by reducing the need for
repeat ERCPs. More data are required to determine
if fcSEMS and biodegradable stents can supplant
plastic stents for treating MPD strictures.
Endoscopic ultrasound-guided pancreatic
duct drainage

In cases of unsuccessful cannulation or altered anat-
omy, EUS-guided access to and drainage of the MPD
Health, Inc. All rights reserved.
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is currently recommended as the next step by inter-
ventional EUS consensus guidelines [37

&&

,38,39].
This approach is particularly useful in chronic pan-
creatitis patients with varices due to underlying
splenic/portal vein thrombosis, limiting surgical
options. In a large series of EUS-guided drainage
procedures among a mixed cohort of 94 patients
with an obstructed MPD, technical success at drain-
ing the MPD was 100%, mean procedure time was
21 min, and resolution of abdominal pain occurred
in 82% [40]. A new single pigtail plastic stent devel-
oped for use in the MPD was reported on by Matsu-
nami et al. [41] in a mixed cohort containing only
six chronic pancreatitis patients, with 92% of
patients reporting resolution of symptoms on fol-
low-up. A limitation of this study is that stent
replacement was required every 3–4 months and
24% of patients had spontaneous stent dislodge-
ment during the first year. A modified fcSEMS uti-
lized for transmural drainage, with proximal and
distal antimigration flanges has been described in a
cohort containing chronic pancreatitis and recur-
rent acute pancreatitis patients [42]. Technical suc-
cess was 100%, improvement in pain scores by at
least 50% occurred in 92% of patients and 44% of
patients stopping analgesic pain medication. A
median stent patency of 4.5 months was reported,
slightly above that expected for plastic stents.

EUS-guided pancreatic duct drainage offers an
important treatment option in patients who have
failed conventional ERCP or have altered anatomy.
As experience grows and dedicated tools are
developed, this approach will likely play a growing
role in managing this difficult to treat patient
population. For the time being, consensus guide-
lines recommend that EUS-guided drainage only
be performed by expert endoscopists at tertiary
centers due to its high level of technical complexity
and the associated complication rate of 20%
[37

&&

,38,39].
Endotherapy vs. surgery

Two RCTs have compared surgical with endoscopic
decompression in chronic pancreatitis [43,44]. Up
front surgical decompression was associated with
higher levels of complete pain relief (34–40% vs.
15–16%) at 2–5-year follow-up. Longer term follow
of the Dutch study comprising 39 patients reported
a high rate of crossover to surgery (47%) in the
endoscopy arm and surgical patients required less
total procedures (median 4 vs. 12) [45

&

]. Improve-
ment in quality of life indices favoring surgery and
complete pain relief at 24 months, however, were
no longer significant at 79 months. Surgery for
chronic pancreatitis was associated with a three
 Copyright © 2018 Wolters Kluwe
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times higher complication rate than endoscopy in
a study evaluating over 20 000 inpatients with
chronic pancreatitis [46]. A small retrospective study
of MPD strictures showed that narcotic indepen-
dence after lateral pancreaticojejunostomy is more
likely to occur in patients who become narcotic
independent following ERCP [47]. Endoscopic
response thus could be used as a selection tool for
surgery. However, if patients respond to endoscopic
therapy, it is unclear if surgery as opposed to ongo-
ing endotherapy is the best treatment option.

Patients with a single stone or stones in the head
of the pancreas have a higher rate of MPD clearance
with nonsurgical approaches [48,49]. Failure of con-
ventional endoscopic therapy to clear the MPD of
stones has been associated with a dilated duct
(>8 mm) and pancreatic stones at least 12 mm
[50]. In our opinion, endoscopic management for
pancreatic duct stones should be considered first for
patients with a single stone and those located in
the head. For patients with more complex disease,
a multidisciplinary approach, considering local
expertise is ideal prior to deciding on surgical or
endoscopic decompression.
ENDOSCOPIC ULTRASOUNDED-GUIDED
CELIAC PLEXUS BLOCK

CPB targets the nerves supplying the nociceptive
afferent signals from the pancreas with a local anes-
thetic and steroid. EUS delivery has emerged as the
preferred method for CPB due to better pain
response and patient preference [51,52]. Although
the combination of local anesthetic and steroid is
commonly employed, no incremental benefit was
demonstrated by adding steroid to local anesthetic
in a small RCT [53]. Although targeting the celiac
ganglia may be conceptually superior as shown in
celiac plexus neurolysis for cancer pain, existing
data for CPB suggest that a diffuse injection above
the superior mesenteric vein may produce more
favorable pain outcomes [54–56]. Duration of pain
response is limited to a median of only 10 weeks
with no clear benefit associated with repeated injec-
tions in those who do not initially respond [57]. The
results of CPB for pain relief are substantially less
impressive then those reported for neurolysis, with
meta-analyses demonstrating disappointing
response rates of 51–59% [58

&

,59]. Clinical practice
guidelines recommend against CPB as a first-line
treatment since the overall efficacy is unclear due
to the lack of sham controlled trails. In addition,
the benefits are only short lived and significant
complications are observed in up to 40% of cases,
including acute worsening of pain, diarrhea, and
hypotension [60].
r Health, Inc. All rights reserved.
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ENDOSCOPIC MANAGEMENT OF
PANCREATIC PSEUDOCYSTS

Pancreatic pseudocysts occur in 20–40% of chronic
pancreatitis patients over the course of their disease
[61]. Drainage should be restricted to those with
clinically important sequelae such as abdominal
pain, infection, gastric outlet obstruction, early sati-
ety, weight loss, or jaundice [19

&

]. For pancreatic
pseuodocysts, endoscopic management is preferred
to surgery based on clinical trial data and is guide-
line recommended on the basis of its high success
rate, lower mortality, lower morbidity, and reduced
cost [19

&

,62,63,64
&

].
Pancreatic pseudocysts associated with chronic

pancreatitis can be managed by transapillary or
transmural (transgastric or transduodenal) drainage,
or both [19

&

]. In general, collections smaller than
5 cm in size are ideal for treatment via ERCP with
transpapillary pancreatic stent placement because
they are likely to respond and may not provide
sufficient working space for transmural drainage.
Limited data suggest that bridging the pancreatic
duct leak with the stent if possible increases the
likelihood of success [65,66].

For larger pseudocysts, RCT data demonstrate
that EUS-guided transmural drainage is superior to
endoscopic drainage alone and has the added bene-
fits of identifying and avoiding puncture of inter-
ceding vascular or luminal structures [62,67].
Traditionally, the cystgastrostomy or cystduodeno-
scopy fistula tract is maintained by double pigtail
stents. Recently, however, fcSEMS and lumen appos-
ing metal stents (LAMS) have become popular for
this indication based on their ease of use, reduced
procedure time, and larger lumens. A small pilot
RCT showed shorter procedure times associated
with fcSEMS but no difference in outcomes, whereas
a larger retrospective comparative effectiveness
study demonstrated improved clinical outcomes
and reduced adverse events associated with biliary
fcSEMS in 230 patients with pseudocyst [68,69]. The
‘hot’ or electrocautery assisted LAMS reduces proce-
dure time even further because the access and
deployment platform allows near simultaneous cyst
puncture and stent deployment using the same
delivery system without the need for prior fine
needle puncture and wire placement. However,
some experts prefer antecedent puncture and wire
placement which respectively allow the exclusion of
blood in the cyst and endoscopic salvage of an
errantly deployment stent. A recent cost-effective-
ness analysis, incorporating meta-analytic data,
demonstrated that while both prostheses are clini-
cally effective (97% plastic stents vs. 94% LAMS),
plastic stents are more cost-effective at 6 months
 Copyright © 2018 Wolters Kluwer 
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(US$10 403 vs. 18 129) [70]. Additional studies are
necessary to define the optimal prosthesis for the
drainage of pancreatic pseudocysts, which do not
contain debris or require entry into the cavity.

Larger cysts with associated pancreatic ductal
disruption have a higher likelihood of recurrence
after transmural drainage alone and may require
adjunctive ERCP with transapillary drainage
[37

&&

,71]. It has been observed, however, that trans-
mural drainage alone may provide mechanical clo-
sure of the leak in some cases and a fraction of
pseudocysts are no longer in communication with
the pancreatic duct once they become mature. The
routine addition of transpapillary drainage to trans-
mural drainage did not improve pseudocyst resolu-
tion in a retrospective study including 375 patients
[72]. Although these data support the concept that
not every pancreatic fluid collection requires
adjunctive transpapillary drainage, some collections
do mandate ductal source control, especially those
associated with obstructive chronic pancreatitis. A
better understanding of the clinical and radio-
graphic predictors of a persistent leak and the role
of magnetic resonance cholangiopancreatography
in clinical decision-making is needed.
CONCLUSION

Neuropathic pain with associated nervous system
alterations and the sham effect of endoscopic inter-
vention help to explain the discordance between
the technical and long-term clinical success
of endotherapy for chronic pancreatitis. Based
on existing guideline recommendations, ERCP�
ESWL for management of pancreaticolithiasis,
ERCP with pancreatic duct stenting for MPD stric-
tures, and transmural or transpapillary drainage for
symptomatic pseudocysts should be considered
first-line for the management of painful chronic
pancreatitis in the appropriate clinical setting.
The efficacy of CPB is unclear and is not recom-
mended by multiple guidelines as first-line treat-
ment. EUS-guided MPD access/drainage and D-SOP
with EHL/laser lithotripsy are emerging procedures
that have expanding potential in managing chronic
pancreatitis, provided long-term outcomes prove
favorable and endoscopic innovation in these areas
continue.
Acknowledgements

None.
Financial support and sponsorship

None.
Health, Inc. All rights reserved.

Volume 34 � Number 6 � November 2018



Endoscopic treatment of pain in chronic pancreatitis Moran and Elmunzer
Conflicts of interest

There are no conflicts of interest.
REFERENCES AND RECOMMENDED
READING
Papers of particular interest, published within the annual period of review, have
been highlighted as:

& of special interest
&& of outstanding interest
1.
&&

Drewes AM, Bouwense SAW, Campbell CM, et al. Guidelines for the
understanding and management of pain in chronic pancreatitis. Pancreatol-
ogy 2017; 17:720–731.

International multidiscplinary consensus guidelines for the management of pain in
chronic pancreatitis.
2. Mullady DK, Yadav D, Amann ST, et al. Type of pain, pain-associated

complications, quality of life, disability and resource utilisation in chronic
pancreatitis: a prospective cohort study. Gut 2011; 60:77–84.

3. Amann ST, Yadav D, Barmada MM, et al. Physical and mental quality of life in
chronic pancreatitis: a case–control study from the North American Pan-
creatitis Study 2 cohort. Pancreas 2013; 42:293–300.

4. Gardner TB, Kennedy AT, Gelrud A, et al. Chronic pancreatitis and its effect
on employment and healthcare experience: results of a prospective American
multicenter study. Pancreas 2010; 39:498–501.

5. Jupp J, Fine D, Johnson CD. The epidemiology and socioeconomic impact of
chronic pancreatitis. Best Pract Res Clin Gastroenterol 2010; 24:219–231.

6. Anaparthy R, Pasricha PJ. Pain and chronic pancreatitis: is it the plumbing or
the wiring? Curr Gastroenterol Rep 2008; 10:101–106.

7.
&

Moran RA, James T, Pasricha PJ. Pancreatic pain. Curr Opin Gastroenterol
2015; 31:407–415.

Important review on the pathogenesis of pain in chronic pancreatitis.
8.

&&

Bouwense SA, Ahmed Ali U, ten Broek RP, et al. Altered central pain
processing after pancreatic surgery for chronic pancreatitis. Br J Surg
2013; 100:1797–1804.

Landmark clinical study on pain in chronic pancreatitis, demonstrating that central
sensitization was associated with worse outcomes following pancreatic surgery.
9. Moran RA, Klapheke R, John GK, et al. Prevalence and predictors of pain and

opioid analgesic use following total pancreatectomy with islet autotransplan-
tation for pancreatitis. Pancreatology 2017; 17:732–737.

10.
&

John GK, Singh VK, Moran RA, et al. Chronic gastrointestinal dysmotility and
pain following total pancreatectomy with islet autotransplantation for chronic
pancreatitis. J Gastrointest Surg 2017; 21:622–627.

Important study highlighting the high prevalence of motility symptoms in patients
following total pancreatectomy for the management of pain in chronic pancreatitis.
11. Chinnakotla S, Beilman GJ, Dunn TB, et al. Factors predicting outcomes after

a total pancreatectomy and islet autotransplantation lessons learned from
over 500 cases. Ann Surg 2015; 262:610–622.

12. Moran RA, Sinha A, Chen P-H, et al. Tu1492 characteristics and predictors of
large duct chronic calcific pancreatitis: a cross sectional analysis from a
tertiary referral center. Gastroenterology 2015; 148:S–908.

13.
&&

Cotton PB, Durkalski V, Romagnuolo J, et al. Effect of endoscopic sphincter-
otomy for suspected sphincter of Oddi dysfunction on pain-related disability
following cholecystectomy: the EPISOD randomized clinical trial. JAMA
2014; 311:2101–2109.

Landmark randomized control study evaluating pain outcomes following endo-
scopic retrograde cholangiopancreatography for sphincter of Oddi dysfunction.
14.
&&

Jonas WB, Crawford C, Colloca L, et al. To what extent are surgery and
invasive procedures effective beyond a placebo response? A systematic
review with meta-analysis of randomised, sham controlled trials. BMJ Open
2015; 5:e009655.

Important systematic review revealing the disappointing pain outcomes for a host
of painful medical diagnosis treated with a host of invasive treatments.
15. Krogsboll LT, Hrobjartsson A, Gotzsche PC. Spontaneous improvement in

randomised clinical trials: meta-analysis of three-armed trials comparing no
treatment, placebo and active intervention. BMC Med Res Methodol 2009;
9:1.

16. Seven G, Schreiner MA, Ross AS, et al. Long-term outcomes associated with
pancreatic extracorporeal shock wave lithotripsy for chronic calcific pancrea-
titis. Gastrointest Endosc 2012; 75:997–1004.

17. Tandan M, Reddy DN, Talukdar R, et al. Long-term clinical outcomes of
extracorporeal shockwave lithotripsy in painful chronic calcific pancreatitis.
Gastrointest Endosc 2013; 78:726–733.

18. Clark CJ, Fino NF, Clark N, et al. Trends in the use of endoscopic retrograde
cholangiopancreatography for the management of chronic pancreatitis in the
United States. J Clin Gastroenterol 2016; 50:417–422.

19.
&

Dumonceau JM, Delhaye M, Tringali A, et al. Endoscopic treatment of chronic
pancreatitis: European Society of Gastrointestinal Endoscopy (ESGE) Clin-
ical Guideline. Endoscopy 2012; 44:784–800.

Guidelines for the endoscopic management of chronic pancreatitis.
 Copyright © 2018 Wolters Kluwe

0267-1379 Copyright � 2018 Wolters Kluwer Health, Inc. All rights rese
20. Thomas M, Howell DA, Carr-Locke D, et al. Mechanical lithotripsy of pan-
creatic and biliary stones: complications and available treatment options
collected from expert centers. Am J Gastroenterol 2007; 102:1896–1902.

21.
&

Brewer Gutierrez OI, Bekkali NLH, Raijman I, et al. Efficacy and safety of
digital single-operator cholangioscopy for difficult biliary stones. Clin Gastro-
enterol Hepatol 2018; 16:918–926.e1.

Important cohort series revealing the high success rate in managing complex biliary
stones with digital single-operator cholangioscopy.
22. Brewer Gutierrez OI, Raijman I, Shah RJ, et al. 336 International multicenter

study on digital single operator pancreatoscopy for the management of
pancreatic stones. Gastrointest Endosc 2018; 87:AB68–AB69.

23. Moole H, Jaeger A, Bechtold ML, et al. Success of extracorporeal shock wave
lithotripsy in chronic calcific pancreatitis management: a meta-analysis and
systematic review. Pancreas 2016; 45:651–658.

24. Ohara H, Hoshino M, Hayakawa T, et al. Single application extracorporeal
shock wave lithotripsy is the first choice for patients with pancreatic duct
stones. Am J Gastroenterol 1996; 91:1388–1394.

25. Inui K, Tazuma S, Yamaguchi T, et al. Treatment of pancreatic stones with
extracorporeal shock wave lithotripsy: results of a multicenter survey. Pan-
creas 2005; 30:26–30.

26. Dumonceau JM, Costamagna G, Tringali A, et al. Treatment for painful
calcified chronic pancreatitis: extracorporeal shock wave lithotripsy
versus endoscopic treatment: a randomised controlled trial. Gut 2007;
56:545–552.

27. Rosch T, Daniel S, Scholz M, et al. Endoscopic treatment of chronic
pancreatitis: a multicenter study of 1000 patients with long-term follow-up.
Endoscopy 2002; 34:765–771.

28. Malka D, Hammel P, Maire F, et al. Risk of pancreatic adenocarcinoma in
chronic pancreatitis. Gut 2002; 51:849–852.

29. Oh D, Lee JH, Song TJ, et al. Long-term outcomes of 6-mm diameter fully
covered self-expandable metal stents in benign refractory pancreatic ductal
stricture. Dig Endosc 2018; 30:508–515.

30.
&

Cahen DL, van der Merwe SW, Laleman W, et al. A biodegradable non-
covered self-expandable stent to treat pancreatic duct strictures in chronic
pancreatitis: a proof of principle. Gastrointest Endosc 2018; 87:486–491.

First of its kind study evaluating the use of a novel biodegradable stent to treat
chronic pancreatic duct strictures.
31. Jafri M, Sachdev A, Sadiq J, et al. Efficacy of endotherapy in the treatment of

pain associated with chronic pancreatitis: a systematic review and meta-
analysis. JOP 2017; 18:125–132.

32. Eleftherladis N, Dinu F, Delhaye M, et al. Long-term outcome after pancreatic
stenting in severe chronic pancreatitis. Endoscopy 2005; 37:223–230.

33. Ponchon T, Bory RM, Hedelius F, et al. Endoscopic stenting for pain relief in
chronic pancreatitis: results of a standardized protocol. Gastrointest Endosc
1995; 42:452–456.

34. Cote GA, Slivka A, Tarnasky P, et al. Effect of covered metallic stents
compared with plastic stents on benign biliary stricture resolution: a rando-
mized clinical trial. JAMA 2016; 315:1250–1257.

35. Shen Y, Liu M, Chen M, et al. Covered metal stent or multiple plastic stents for
refractory pancreatic ductal strictures in chronic pancreatitis: a systematic
review. Pancreatology 2014; 14:87–90.

36. Ogura T, Onda S, Takagi W, et al. Placement of a 6 mm, fully covered metal
stent for main pancreatic head duct stricture due to chronic pancreatitis: a
pilot study (with video). Ther Adv Gastroenterol 2016; 9:722–728.

37.
&&

Teoh AYB, Dhir V, Kida M, et al. Consensus guidelines on the optimal
management in interventional EUS procedures: results from the Asian
EUS group RAND/UCLA expert panel. Gut 2018; 67:1209–1228.

First of their kind consensus guidelines in interventional endoscopic ultrasound
(EUS).
38. Giovannini M. Endoscopic ultrasound-guided pancreatic duct drainage: ready

for the prime time? Endoscopic Ultrasound 2017; 6:281–284.
39. Siddiqui UD, Levy MJ. EUS-guided transluminal interventions. Gastroenter-

ology 2018; 154:1911–1924.
40. Will U, Reichel A, Fueldner F, Meyer F. Endoscopic ultrasonography-guided

drainage for patients with symptomatic obstruction and enlargement of the
pancreatic duct. World J Gastroenterol 2015; 21:13140–13151.

41. Matsunami Y, Itoi T, Sofuni A, et al. Evaluation of a new stent for EUS-guided
pancreatic duct drainage: long-term follow-up outcome. Endosc Int Open
2018; 6:E505–E512.

42. Oh D, Park DH, Cho MK, et al. Feasibility and safety of a fully covered self-
expandable metal stent with antimigration properties for EUS-guided pan-
creatic duct drainage: early and midterm outcomes (with video). Gastrointest
Endosc 2016; 83:366–373.e2.

43. Dite P, Ruzicka M, Zboril V, Novotny I. A prospective, randomized trial
comparing endoscopic and surgical therapy for chronic pancreatitis. Endo-
scopy 2003; 35:553–558.

44. Cahen DL, Gouma DJ, Nio Y, et al. Endoscopic versus surgical drainage of the
pancreatic duct in chronic pancreatitis. N Engl J Med 2007; 356:676–684.

45.
&

Cahen DL, Gouma DJ, Laramee P, et al. Long-term outcomes of endoscopic
vs surgical drainage of the pancreatic duct in patients with chronic pancrea-
titis. Gastroenterology 2011; 141:1690–1695.

Long-term outcomes of one of the two randomized control trials comparing
surgical with endoscopic interventions in chronic pancreatitis.
r Health, Inc. All rights reserved.

rved. www.co-gastroenterology.com 475



Special commentary
46. Bliss LA, Yang CJ, Eskander MF, et al. Surgical management of chronic
pancreatitis: current utilization in the United States. HPB (Oxford) 2015;
17:804–810.

47. Kwon RS, Young BE, Marsteller WF, et al. Narcotic independence
after pancreatic duct stenting predicts narcotic independence after lateral
pancreaticojejunostomy for chronic pancreatitis. Pancreas 2016; 45:
1126–1130.

48. Dumonceau JM, Deviere J, Le Moine O, et al. Endoscopic pancreatic drainage
in chronic pancreatitis associated with ductal stones: long-term results.
Gastrointest Endosc 1996; 43:547–555.

49. Adamek H, Jakobs R, Buttmann A, et al. Long term follow up of patients with
chronic pancreatitis and pancreatic stones treated with extracorporeal shock
wave lithotripsy. Gut 1999; 45:402–405.

50. Lapp RT, Wolf JS Jr, Faerber GJ, et al. Duct diameter and size of stones
predict successful extracorporeal shock wave lithotripsy and endoscopic
clearance in patients with chronic pancreatitis and pancreaticolithiasis. Pan-
creas 2016; 45:1208–1211.

51. Gress F, Schmitt C, Sherman S, et al. A prospective randomized comparison
of endoscopic ultrasound- and computed tomography-guided celiac plexus
block for managing chronic pancreatitis pain. Am J Gastroenterol 1999;
94:900–905.

52. Santosh D, Lakhtakia S, Gupta R, et al. Clinical trial: a randomized trial
comparing fluoroscopy guided percutaneous technique vs. endoscopic ultra-
sound guided technique of coeliac plexus block for treatment of pain in
chronic pancreatitis. Aliment Pharmacol Ther 2009; 29:979–984.

53. Stevens T, Costanzo A, Lopez R, et al. Adding triamcinolone to endoscopic
ultrasound-guided celiac plexus blockade does not reduce pain in
patients with chronic pancreatitis. Clin Gastroenterol Hepatol 2012;
10:186–191.e1.

54. Levy MJ, Topazian MD, Wiersema MJ, et al. Initial evaluation of the efficacy and
safety of endoscopic ultrasound-guided direct Ganglia neurolysis and block.
Am J Gastroenterol 2008; 103:98–103.

55. Leblanc JK, Rawl S, Juan M, et al. Endoscopic ultrasound-guided celiac
plexus neurolysis in pancreatic cancer: a prospective pilot study of
safety using 10 mL versus 20 mL alcohol. Diagn Ther Endosc 2013;
2013:327036.

56. Ascunce G, Ribeiro A, Reis I, et al. EUS visualization and direct celiac ganglia
neurolysis predicts better pain relief in patients with pancreatic malignancy
(with video). Gastrointest Endosc 2011; 73:267–274.

57. Sey MSL, Schmaltz L, Al-Haddad MA, et al. Effectiveness and safety of serial
endoscopic ultrasound-guided celiac plexus block for chronic pancreatitis.
Endosc Int Open 2015; 3:E56–E59.

58.
&

Puli SR, Reddy JB, Bechtold ML, et al. EUS-guided celiac plexus neurolysis
for pain due to chronic pancreatitis or pancreatic cancer pain: a meta-analysis
and systematic review. Dig Dis Sci 2009; 54:2330–2337.

Important systematic review revealing the overall low efficacy of EUS celiac plexus
block in managing pain in chronic pancreatitis.
 Copyright © 2018 Wolters Kluwer 

476 www.co-gastroenterology.com
59. Kaufman M, Singh G, Das S, et al. Efficacy of endoscopic ultrasound-guided
celiac plexus block and celiac plexus neurolysis for managing abdominal pain
associated with chronic pancreatitis and pancreatic cancer. J Clin Gastro-
enterol 2010; 44:127–134.

60. Michaels AJ, Draganov PV. Endoscopic ultrasonography guided celiac plexus
neurolysis and celiac plexus block in the management of pain due to
pancreatic cancer and chronic pancreatitis. World J Gastroenterol 2007;
13:3575–3580.

61. Andren-Sandberg A, Dervenis C. Pancreatic pseudocysts in the 21st century.
Part I: Classification, pathophysiology, anatomic considerations and treat-
ment. JOP 2004; 5:8–24.

62. Varadarajulu S, Christein JD, Tamhane A, et al. Prospective randomized trial
comparing EUS and EGD for transmural drainage of pancreatic pseudocysts
(with videos). Gastrointest Endosc 2008; 68:1102–1111.

63. Rosso E, Alexakis N, Ghaneh P, et al. Pancreatic pseudocyst in chronic
pancreatitis: endoscopic and surgical treatment. Dig Surg 2003; 20:397–406.

64.
&

Varadarajulu S, Bang JY, Sutton BS, et al. Equal efficacy of endoscopic and
surgical cystogastrostomy for pancreatic pseudocyst drainage in a rando-
mized trial. Gastroenterology 2013; 145:583–590.e1.

Randomized control trail highlighting equal efficacy for endoscopy and surgery in
managing pseudocysts, with lower cost and shorter hospital stay in the endo-
scopic arm.
65. Varadarajulu S, Noone TC, Tutuian R, et al. Predictors of outcome in

pancreatic duct disruption managed by endoscopic transpapillary stent
placement. Gastrointest Endosc 2005; 61:568–575.

66. Telford JJ, Farrell JJ, Saltzman JR, et al. Pancreatic stent placement for duct
disruption. Gastrointest Endosc 2002; 56:18–24.

67. Park DH, Lee SS, Moon SH, et al. Endoscopic ultrasound-guided versus
conventional transmural drainage for pancreatic pseudocysts: a prospective
randomized trial. Endoscopy 2009; 41:842–848.

68. Lee BU, Song TJ, Lee SS, et al. Newly designed, fully covered metal stents for
endoscopic ultrasound (EUS)-guided transmural drainage of peripancreatic
fluid collections: a prospective randomized study. Endoscopy 2014;
46:1078–1084.

69. Sharaiha RZ, DeFilippis EM, Kedia P, et al. Metal versus plastic for pancreatic
pseudocyst drainage: clinical outcomes and success. Gastrointest Endosc
2015; 82:822–827.

70. Chen Y-I, Khashab MA, Adam V, et al. A cost-effectiveness analysis compar-
ing lumen apposing metal stents with plastic stents in the management of
pancreatic pseudocysts. Gastroenterology 2017; 152:S132.

71. Bang JY, Wilcox CM, Navaneethan U, et al. Impact of disconnected pan-
creatic duct syndrome on the endoscopic management of pancreatic fluid
collections. Ann Surg 2018; 267:561–568.

72. Yang D, Amin S, Gonzalez S, et al. Transpapillary drainage has no added
benefit on treatment outcomes in patients undergoing EUS-guided transmural
drainage of pancreatic pseudocysts: a large multicenter study. Gastrointest
Endosc 2016; 83:720–729.
Health, Inc. All rights reserved.

Volume 34 � Number 6 � November 2018


