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The treatment of painful chronic pancreatitis remains controversial. The available evidence from two randomized controlled trials
favor surgical intervention, whereas an endotherapy-first approach is widely practiced. Chronic pancreatitis is complex disease
with different genetic and environmental factors, different pain mechanisms and different treatment modalities including medical,
endoscopic, and surgical. The widely practiced step-up approach remains unproven. In designing future clinical trials there are
some important pre-requisites including a more comprehensive pain assessment tool, the optimization of conservative medical
treatment and interventional techniques. Consideration should be given to the need of a control arm and the optimal timing of
intervention. Pending better designed studies, the practical way forward is to identify subgroups of patients who clearly warrant
endotherapy or surgery first, and to design the future clinical trials for the remainder.
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INTRODUCTION

Chronic pancreatitis is an enigmatic, intractable, and painful
condition that results in reduced survival and considerable
suffering.1 Significant disagreement exists between surgeons
and endoscopists about the best treatment of patients with
pain secondary to chronic pancreatitis. This disagreement
appears to derive from entrenched practice and the lack of
high-quality evidence. It is not helped by contradictory
guideline recommendations2–4 and opinion,5,6 ostensibly
drawn from the same evidence base and used to justify the
highly variable practice.
Although considerable progress has been made in

understanding the complex basis of pain in chronic
pancreatitis1 more evidence is required to define the respec-
tive indications for and efficacy of endotherapy and surgery.
Before more evidence is sought there are some important
issues to be attended to. The aim of this article is to
determine what is needed in designing and conducting
future clinical trials.

CURRENT EVIDENCE

There are only two randomized controlled clinical trials
comparing surgery and endotherapy in the treatment of pain
secondary to chronic pancreatitis.
The first was published by Dite et al. from the Czech

Republic in 2003.7 The quality of this study of 72 patients has
been criticized for the risk of selection bias (with lack of
random sequence generation and allocation concealment),
performance and detection bias (with the lack of blinding) and

attrition bias (with incomplete outcome data).8 The indication
for intervention in this study was pain, although the nature and
severity of it was not clearly stated. Patients required evidence
of “obstructive” chronic pancreatitis with a dilated duct with or
without pancreatic duct stones. Any previous intervention(s)
excluded patients from this trial.
The second was published by Cahen et al. from the

Netherlands in 2007 (NEJM)9 and followed up in 2011.10

The quality of this study of 39 patientswas better with a low risk
for bias.8 The indication for intervention was for “severe
recurrent pain not sufficiently relieved with non-narcotic
analgesics or an opioid requirement”. Obstruction of the main
pancreatic duct was required with evidence of dilatation of
≥ 5 mm, a stricture, and/or stones. In this study patients were
excluded if they had an inflammatory mass, defined as a
pancreatic head diameter of 44 cm. This study was termi-
nated early by the safety committee because of the highly
significant difference in outcomes for pain relief.
Both trials are small, but they are consistent in strongly

favouring surgical treatment over endotherapy. This has been
reinforced by two meta-analyses.8,11 Numerous benefits for
surgical treatment were noted in both studies, and these
included more effective and durable pain relief, higher
technical success rate, fewer number of total procedures,
higher quality of life, no increase in hospital stay,
morbidity or mortality, no difference in pancreatic function,
and no recurrent obstruction. It was also noted that almost
half of those patients (47%) having endotherapy required
subsequent surgery, and the delayed surgery was less
effective.
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CONTRADICTORY GUIDELINE RECOMMENDATIONS

Despite this evidence for the superiority of surgery
over endotherapy current guidelines do not make recommen-
dations that consistently reflect this. For example, the German
S-3 guidelines2 state that “as themost effective long-term form
of pain therapy for chronic pancreatitis, surgery should be
performed” (level of evidence grade 1a, recommendation
grade A, consensus). In contrast, the ESGE guidelines3

bypass the available level 1 evidence and state that “for
treating patients with uncomplicated painful chronic pancrea-
titis and radio-opaque stones ≥ 5 mm obstructing the main
pancreatic duct, the ESGE recommends extracorporeal shock
wave lithotripsy as a first step, immediately followed by
endoscopic extraction of stone fragments (evidence level 1+,
recommendation grade B)”. These contradictions have led to
confusion allowing historic practice to persist. However, there
does appear to be general consensus, primarily amongst
endoscopists, that some patients warrant endotherapy first
whereas others warrant surgery first. But making that decision
is difficult as the evidence base is wanting.

The challenge of painful chronic pancreatitis

The challenge of chronic pancreatitis is due to different
etiologies, characterized by different pathophysiologies that
are expected to respond differently to interventions. We know
that pancreatic morphology does not reflect the severity of pain
or the likely response to treatment and that there aremany other
factors that contribute to differences in painful chronic
pancreatitis including genetic and environmental factors.12

Further there are different mechanisms and characteristics of
pain, extent of central sensitization, psychosocial conse-
quences, co-morbidities (due to the disease and secondary to
previous treatments) and the degree of exocrine and endocrine
insufficiency.1 Also important is the stage and rate of chronic
pancreatitis progression.12 It is therefore fair to say that patient
subgroups exist within the spectrum of chronic pancreatitis, for
which different treatments and treatment combinationsmight be
required. And it is probable that endoscopists and surgeons
treat a different spectrum of patients with chronic pancreatitis.
The heterogeneity of chronic pancreatitis means that more
research is required to improve the selection of patients for
future trials by defining more homogenous subgroups with
similar indications for intervention.

COMPLICATIONS AND COST OF INTERVENTION

Data on themorbidity andmortality of endotherapy vs. surgical
treatment of painful chronic pancreatitis are not available from
the randomized controlled trials, as they are not sufficiently
powered for these end points. In longer term follow-up of the
second trial10 morbidity occurred in more than twice as many
patients having endotherapy compared with surgery.11 A
population based study from the United States indicates that
the overall inpatient mortality is lower in patients undergoing
CP related surgery compared with those not having surgery
(which included those having endotherapy) (6.6 vs. 8.7%,
Po0.0001).13 The complication rate of surgery was three
times that of endotherapy (29.8 vs. 10%) in this study. Better

prospective and long-term data is required to answer the
question about the morbidity of surgery versus endotherapy.
The only available cost-effectiveness data, derived from the

Cahen trial,10 indicated by sensitivity analyses (varied for
mortality and resource use), that surgical drainage was more
cost effective for all scenarios.14 Even though surgery is more
invasive, surgeons find that patients readily trade the
opportunity to lose long-term intractable pain for short-term
postoperative pain. In this sense the price of efficacy is
invasiveness, but the question of patient’s preferences has not
been systematically studied.

PRE-REQUISITES FOR FUTURE CLINICAL TRIALS

The assessment of pain is critical because pain is both the
primary indication for intervention and the primary end point for
trials. A significant barrier to better future clinical trials are the
inadequate tools used to assess pain.15 Most intervention
studies in chronic pancreatitis have used simple uni- or bi-
dimensional tools for pain assessment.15 The AGA has
recommended that pain is assessed in multiple domains to
which others can be added.16 There are no chronic
pancreatitis-specific and validated pain assessment tools that
capture all the important dimensions of pain. This will be
required for future trials.
Another pre-requisite to future trials is the need to optimize

and standardize the medical management of chronic pan-
creatitis. This is likely to differ within subgroups of patients,
meaning that different drugs and combinations of drugs might
be indicated. The classes of drugs include simple, non-
steroidal and narcotic analgesics, membrane stabilizing and
centrally acting drugs, antioxidants, and pancreatic enzymes.
The WHO recommends a step-up approach to analgesics but
this has not been formally evaluated in chronic pancreatitis.
Further and within conservative treatment, protocols for EUS
guided coeliac plexus neurolysis, thoracic epidural, patient
controlled intravenous administration of analgesia, and spinal
cord stimulation also need to be optimized and standardized.
Where these techniques fit within the treatment algorithm has
yet to be defined.
A third pre-requisite to clinical trials is also the need to

optimize and standardize the intervention techniques. The
techniques used in the two historic trials were not optimized, at
least by today’s standards. Contrary to usual practice, surgical
resection was offered in 80% of the patients in the surgical arm
of the Dite study.7 And patients in the surgical arm of the
Cahen study9 were under-treated in regards the head of the
pancreas because patients with an inflammatory mass were
excluded from treatment altogether. Endotherapy did not
include ESWL in the Dite study7 and the protocol for ESWL
was not optimized in the Cahen study.9 Further repeat stenting
for pain recurrence was not part of the endotherapy protocol in
the Dite study.7 Further research is required to answer a
number of questions in regards to endoscopic stenting.5 Many
randomized controlled trials have been performed to deter-
mine optimal surgical treatment,6 although these trials are still
beset by problemswith patient selection, timing of intervention
and assessment of pain. Total pancreatectomy and auto islet
transplantation is a promising surgical option that has yet to be
widely adopted, and for which further evidence is required
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regarding its role in relation to other surgical treatments.
Before conducting any future trials it is imperative that
intervention protocols and techniques are optimized and
standardized through appropriately designed studies.

STEP-UP APPROACH REMAINS UNPROVEN

The step-up approach has been widely adopted, where the
failure of medical treatment is followed by endotherapy, and
patients are only offered surgery when this fails. One of the
problems with this approach is that failure has not been
soundly defined and the approach itself has not been tested in
chronic pancreatitis. The Dutch Pancreatitis Study Group has
argued against the “step-up approach” on the basis that
opioids, the mainstay of conservative treatment, do not alter
disease progression and that reliance on them delays
intervention.17 Furthermore opioids have their own problems
including tolerance, hyperalgesia, dependence, adverse
reactions, diminution of quality of life, and a negative impact
on social functioning. The Dutch group argued on the basis of
the available evidence from the randomized controlled trials
that because surgery is more effective than endotherapy the
latter should be relegated to second-line intervention.17

But an endotherapy-first approach is widely practiced and
this can be traced back to the historic trials and beyond. The
Dite study7 concluded that surgery was superior to endother-
apy but stated that the latter could be “offered as first line
treatment, with surgery being performed in case of failure or
recurrence”which contradicts the findings of the trial itself. The
Cahen study9 concluded more circumspectly that there was a
need for “future studies … aimed at answering the question”
about whether endotherapy could be a “valuable alternative for
less extensive disease”. Of note, the editorial written in
response to this second trial ignored the findings and stated
that endotherapy was a “reasonable treatment option on the
basis of patient preference, and because it was simpler, had
fewer complications, and because patients had a faster return
to normal activity”.18 This systematic bias favouring
endotherapy-first in the face of contrary evidence persists in
the latest recommendations, where surgery is indicated for
patients that “fail to respond to medical and/or endoscopic
therapy”.1 The recommendations go on to state that endother-
apy is still used as a first line therapy inmany centers, because
it is “less expensive, less invasive and more readily available”,
but the evidence for this is lacking.
The Dutch Pancreatitis Study Group has embarked on a

trial to compare an optimized step-up approach and early
surgery in relation to pain control, pancreatic function, and
quality of life.19 Patients are being recruited to this open label
randomized controlled multicentre superiority trial. It is
designed to recruit patients early and before narcotic depen-
dence occurs. The interventions are well defined and the
definitions for failure of conservative and endoscopic treatment
are tight and appropriate. Unfortunately the assessment of pain,
both at the time of recruitment and as the primary end point, is
limited, as the Izbicki score covers only four aspects of pain.15

The assessment of quality of life in this trial does not use the
recently published PANQOLI, the first tool designed and
validated from chronic pancreatitis.20 Although this is the best
designed trial to date, further trials will be required.

CONSIDERATIONS FOR FUTURE CLINICAL TRIALS

In addition to the introduction of an improved tool for assessing
pain and quality of life in chronic pancreatitis, there are other
considerations for future clinical trials. The differences in the
spectrum of chronic pancreatitis in different countries must be
accounted for. Future trials should account for differences in
aetiology, genetic factors, environmental factors, and pain
mechanisms as these will have a bearing on the response to
intervention. For instance tropical pancreatitis appears to
respond better to endotherapy than alcohol related pancreatitis.
The practical reality is that equipoise remains regarding

endotherapy vs. surgery, despite the historic trials. As
discussed, future clinical trials will need to define subgroups
of patients with painful chronic pancreatitis, optimal medical
treatments, morbidity and mortality of interventions, the
optimal timing and protocols, and techniques for interventions.
A sham control arm has not been included in any

intervention studies of chronic pancreatitis to date,4 and this
is an important consideration when the end point, such as
pain, is assessed subjectively. A recent meta-analysis of
randomized, sham controlled trials of surgery and invasive
procedures examined effectiveness and the relative contribu-
tion of the placebo response. Sufficient data was obtained
from 38 studies including 2,902 patients.21 Reassuringly there
was a positive treatment effect over sham. The non-specific
placebo effect was a striking 65% for all invasive procedures,
and highest when treating pain and obesity. The placebo effect
for open surgery was low at 21% compared with endoscopy
which was higher at 73%. This may reflect the approach taken
to patient consent and the different patient expectations
regarding the efficacy of endotherapy and surgery, where the
latter is often considered a last resort option.
The timing of intervention is another consideration. In both

historic trials patients generally had advanced chronic
pancreatitis, as evidenced by narcotic dependence, frequency
of exocrine insufficiency and the presence of stones and
strictures.18 The longer term outcomes of the Cahen study
indicated that when surgery was delayed by failed repeated
attempts at endotherapy it was less effective in relieving pain.9

There is only one randomized controlled trial examining early
surgery.22 When compared with conservative treatment,
patients having early surgery had “significantly better pain
relief and better preserved endocrine/exocrine pancreatic
function”. Early intervention may prevent the altered neural
pathways and remodeling that occurs with chronic pain.
Further evidence in favor of early surgery comes from a
systematic review of seven studies that showed it was
associated with a reduced risk of pancreatic insufficiency
and lower re-intervention rates.23 The clinical outcome in
relation to the timing of surgery has also evaluated by the
Dutch Pancreatitis Study Group.24 They found by multivariate
analysis that the factors that were significantly associated with
pain relief after surgery were no preoperative opioid use
(P= 0.006), pain duration ofo3 years (P= 0.03) and ≤ 5 prior
endoscopic procedures (P= 0.04).
Current recommendations indicate that the timing of surgical

intervention is an important factor in clinical outcomes, and that
the development of central pain (sensitization) is a concern
when surgical intervention is delayed.1 Persistence with
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conservative medical and endoscopic treatment raises ethical
issues if surgery is superior, as undue delay prolongs suffering
and results in worse outcomes. In summary, the emerging
evidence from both experimental and clinical studies suggest
that surgical intervention is indicated within 3 years of pain
onset, less than five prior endoscopic procedures, and before
opioid dependence and central sensitization.

Towards a tailored approach to intervention and future
clinical trials

There is no question that further evidence is required to guide
the treatment of patients with painful chronic pancreatitis.
Future clinical trials need to take into account the pre-
requisites and considerations discussed above.
Before new evidence becomes available from well designed

prospective clinical trials, the question is how should we treat
these patients? The choice is either the “step-up approach” or a
“tailored approach”. The limitations of the former have been
discussed, and the latter hasmore appeal because it is possible
to identify subgroups of patients for whom an endotherapy-first
or a surgery-first approach appears reasonable.
The subgroup of patients for an endotherapy-first would

have had pain foro3 years, not be narcotic dependent, have a
single stricture and/or limited stone load in the head or neck of
the pancreas and a main pancreatic duct of o5 mm in
diameter. In the absence of evidence to the contrary, it would
seem reasonable to offer endotherapy with EWSL to these
patients. The subgroup of patients for a surgery-first approach
would have one of more of the following: an inflammatory head
or tail mass (especially if there is concern about a concomitant
cancer), a dilated main pancreatic ≥5 mm, multiple strictures
and a significant stone load including possible stones in the
body and tail of the pancreas. Future trials in these subgroups
of patients should be used to optimize these endotherapy-first
and surgery-first approaches.
Between these two subgroups of patients there is a wide

gray zone where a clear case cannot be made for an
endotherapy-first or surgery-first approach. It is these patients
that need to be recruited to future clinical trials comparing the
efficacy of endotherapy and surgery. Such clinical trials should
be adequately powered to answer questions about relative
effectiveness, timing of intervention, morbidity, and mortality.
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