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Abstract
Background & Aims—Endoscopic therapy (ET) is frequently used to treat patients with painful
chronic pancreatitis (CP), but little is known about outcomes of patients for whom ET was not
successful that then underwent surgery, or outcomes after ET compared with only medical
treatment. We evaluated utilization and long-term effectiveness of ET in a well-defined cohort of
patients with CP.

Methods—We analyzed data from 146 patients with CP who participated in the North American
Pancreatitis Study 2 study at the University of Pittsburgh Medical Center (UPMC) from 2000 to
2006; 71 (49%) received ET at UPMC. Success of ET and surgery were defined by cessation of
narcotic therapy and resolution of episodes of acute pancreatitis. Disease progression was
followed from its onset until January 1, 2011 (mean 8.2±4.7 yrs).

Results—Patients who underwent ET had more symptoms (pain, recurrent pancreatitis) and had
more complex pancreatic morphology (based on imaging) than patients that received medical
therapy. ET had a high rate of technical success (60/71 cases, 85%); its rates of clinical success
were 51% for 28/55 patients for which follow-up data was available (mean time of 4.8±3.0 yrs)
and 50% for 12/24 patients who underwent surgery after receiving ET. Patients that responded to
ET were significantly older, had a shorter duration of disease before ET, had less constant pain,
and required fewer daily narcotics than patients who did not respond to ET. Among the 36
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symptomatic patients who received medical therapy and were followed for a mean time period of
5.7±4.1 yrs, 31% improved and 53% had no change in symptoms; of these, 21% underwent
surgery.

Conclusions—ET is clinically successful for 50% of patients with symptomatic CP. When ET
is not successful, surgery has successful outcomes in 50% of patients. Symptoms resolve in 31%
of symptomatic patients who receive only medical therapy.

Keywords
NAPS2 study; pancreas; inflammation; treatment comparison; endoscopic retrograde
cholangiopancreatography (ERCP); endoscopy

Introduction
Chronic pancreatitis (CP) is a progressive inflammatory disease of the pancreas
characterized by destruction of pancreatic parenchyma and subsequent fibrosis, leading to
exocrine and/or endocrine insufficiency.1 Abdominal pain is a prominent symptom in many
CP patients and is often debilitating. An important mechanism for pain in CP is intraductal
hypertension as a result of pancreatic duct (PD) obstruction from stones or strictures2,–4.
Other suggested mechanisms of pain include ongoing inflammation, peripheral or central
neuropathic processes, and pancreatic or peripancreatic complications (e.g. pseudocysts,
biliary stricture, compression of surrounding structures).3–5

Endoscopic and surgical treatments in CP patients are pursued to relieve pain and address
local complications.6–32 Although effectiveness of endoscopic therapy (ET) has been
evaluated in several studies, most are limited by small numbers of patients, incomplete
follow-up, and lack of medically managed control arm.6–20 Moreover, most studies have
used pain as an indication for and outcome of ET and do not present a comprehensive
evaluation of ET for all indications (e.g. recurrent acute pancreatitis [RAP], PD leak, biliary
stricture, etc.). There is also a paucity of data describing the utilization of ET within a cohort
of CP patients. There are few studies comparing outcomes of surgery with ET, and existing
data on surgical treatment focuses mainly on patients who have not undergone prior
ET.21–32 Few data are available on the outcomes of pancreatic surgery after failed ET,
which is more representative of the current clinical practice.

We evaluated the utilization, effectiveness, and long-term clinical outcomes of ET in a well
phenotyped cohort of CP patients and compared it with patients who were managed
medically.

Methods
Patient Cohort

The North American Pancreatitis Study 2 (NAPS2) is a multicenter study in which 540 CP
and 460 RAP patients were prospectively enrolled between 2000 and 2006 from nineteen
secondary and tertiary referral centers with interest in pancreatic diseases in the United
States between 2000 and 2006.33 The inclusion criteria for CP was presence of definitive
changes on imaging studies (primarily computerized tomography [CT] scan or endoscopic
retrograde cholangiopancreatography [ERCP]) or histology.

The present study included CP patients (n=150) in the NAPS2 cohort enrolled from the
University of Pittsburgh Medical Center (UPMC). Of these, 4 were excluded due to missing
or insufficient information relevant to this study (n=2), diagnosis of IPMN (n=1) or a change
in diagnosis to (RAP (n=1) thereby resulting in a final study population of 146 patients. All
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patients provided informed consent for review of their records; the study was approved by
the University of Pittsburgh Institutional Review Board.

Data Collection
We reviewed study data collected for all patients at the time of NAPS2 enrollment as well as
medical records both prior to enrollment and during the follow-up period (i.e. until
1/1/2011). Data in this study is therefore presented relating to the patients’ presentation at
the time of initial evaluation at UPMC and relevant to the timing and follow-up after ET
and/or surgery. Data was recorded regarding chronic (not associated with episodes of AP)
pain characteristics (intermittent, constant), use and type of pain medication (non-narcotic,
narcotic) and frequency of pain (intermittent, daily), presence of RAP, jaundice/cholestasis,
diabetes, and steatorrhea. Baseline pancreatic and biliary findings, including pancreatic
morphology, pancreatic and/or biliary ductal dilation, strictures, stones, leak, pseudocysts,
and divisum on abdominal imaging studies (CT scan, magnetic resonance imaging [MRI],
ultrasound [USG] and ERCP) were recorded for all patients. ERCP reports were reviewed
for the number and indications of procedures, diagnostic findings, therapeutic interventions,
complications, and duration of therapy. Surgical reports were reviewed for procedure type,
operative findings, and technical success. Endoscopic or surgical treatment prior to
evaluation at UPMC was also recorded.

Patient Classification
We classified patients according to pancreatic morphology to evaluate technical and clinical
success in homogenous groups6. Categories were based on the presence of dominant PD
morphology: 1) strictures in the PD in head/body, 2) stones in the PD in head/body, 3) both
strictures and stones, 4) complex pathology (strictures, stones) but dilation in the PD body/
tail. Patients who did not have these findings were categorized as follows: 5) isolated biliary
stricture, 6) isolated pancreatic divisum, 7) isolated papillary stenosis, or 8) isolated leak/
pseudocyst. For each patient we also noted the treatment modality - endoscopic, surgical, or
medical (Figure 1). Indications for ET included symptoms related to CP, failed medical
therapy, and changes on imaging amenable to endoscopic treatment (i.e., stones, strictures,
PD dilation, etc).

Bridge Patients
A subset of patients for whom the gastroenterologist and gastrointestinal surgeon believed
surgery was the optimal approach were classified as “bridge to surgery” patients. Their
pancreatic morphology typically demonstrated an inflammatory mass or extensive
calcifications in the pancreatic head. ET was performed as a temporary measure to delay the
surgery until resolution of inflammatory changes, assess response to ductal decompression
as a predictor of response to surgery or in patients who refused surgery in favor of ET.
Clinical success of ET was not assessed in these patients due to the short duration of
treatment and short follow-up between ET and surgery.

Technical Outcomes and Complications of ET
All ERCPs at UPMC were performed by one of four expert therapeutic endoscopists. The
technical success of ET (Table 1) was determined for each morphologic finding requiring
therapy and was divided into three categories: complete, partial, failure. If more than one
morphologic feature was present (e.g. - strictures and stones), complete success required that
all features be resolved. ET was considered complete if no further ERCP sessions were
performed after the initial treatment series, and no stents were left in situ. Otherwise, ET
was considered to be ongoing at the time of last follow-up. “Temporary stent” refers to
stents without internal fixation, placed to reduce the risk of post-ERCP pancreatitis.
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Migration was confirmed on abdominal x-ray at 1 week; otherwise, stents were
endoscopically removed.

Post-ERCP pancreatitis was defined as new or worsened abdominal pain with amylase and/
or lipase elevation ≥3 times the upper limit of normal more than 24 hours post procedure.
Cholangitis was defined as a temperature ≥38 degrees Celsius for 24–48 hours post-
procedure felt to be of biliary origin. Bleeding was defined as clinical evidence of
gastrointestinal blood loss after ET irrespective of transfusion requirement or further
procedures to achieve hemostasis. Hospitalization for 24 hour observation without any other
complications following ERCP was also recorded as a complication.

Clinical Outcomes of ET and Surgery
Follow-up data were collected through 1/1/2011. The presence of symptoms (pain, RAP,
jaundice/cholestasis) was recorded for every clinical contact during follow-up. Clinical
success of ET and surgery (Table 1) were divided into three categories: complete, partial,
and failure. If more than one symptom was present (e.g. chronic pain and RAP), complete
success required fulfilling criteria for all symptoms. The need for surgery at any time during
follow-up was considered clinical failure of ET.

Medical Management
Patients who underwent no ET or surgery following their diagnosis of CP were considered
to be managed medically. Medical management included analgesic medications (non-
narcotic, narcotic), pancreatic enzyme supplementation, counseling for abstinence from
alcohol and tobacco, and dietary recommendations. Follow-up symptoms were classified as:
1) remained asymptomatic (never developed symptoms), 2) improved (discontinued or
remained off narcotics with improved pain frequency), and 3) ongoing or worsened
(continued or increased pain and narcotic usage).

Statistical Methods
Descriptive statistics are presented as proportions for categorical data and as mean ±
standard deviation or median (interquartile range) as applicable. Bivariate comparisons were
performed using chi-squared or Fischer exact test for categorical data and student-t or Mann-
Whitney U test for continuous data depending on the data distribution. A p-value of <0.05
was considered significant.

Results
Patient Cohort

Overall, age at initial diagnosis of CP was 44±18 years, 52% were male and 89% were
Caucasian. The etiology was alcohol in 60 (40%), idiopathic in 47 (32%), genetic in 17
(12%), hypertriglyceridemia in 8 (5%), divisum in 8 (5%), SOD in 3 (2%), autoimmune in 2
(1%), and biliary in 1 (1%) patient. Symptoms at the time of initial evaluation at UPMC
included abdominal pain (93 patients, 64%), RAP (71 patients, 48%), jaundice/cholestasis
(17 patients, 12%), diabetes (13 patients, 9%), and steatorrhea (35 patients, 24%).
Abdominal pain was characterized as constant in 50/93 (54%) patients. Analgesic
medications were used by 80/93 (86%) patients - non-narcotic in 7/80 (9%), intermittent
narcotic in 30/80 (38%), daily narcotic in 43/80 (54).

Treatment Groups
The distribution of patients into groups and follow-up based on treatment type is shown in
Figure 1. Of the 146 CP patients, 13 (9%) had undergone pancreatic surgery prior to
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evaluation at UPMC, 48 (33%) were managed medically, and 85 (58%) underwent ET
(14/85 [16%] at outside facilities, 17/85 [20%] both at outside facilities and at UPMC, and
54/85 [64%] only at UPMC). Compared to patients who were managed medically, patients
who underwent ET were significantly younger, more likely to have any pain, constant pain,
required more narcotics, and were more likely to have jaundice/cholestasis (Table 2).

Imaging findings and Morphological Groups
Imaging findings on cross-sectional studies and/or ERCP of the ET and medically managed
groups are presented in Table 2. Overall, frequent findings included PD dilation, PD stones,
and PD strictures which were present in 71%, 38%, and 32% of patients, respectively. Less
common findings included papillary stenosis (11%), pseudocysts (22%), PD leak (6%), and
CBD dilation (17%). Compared with patients managed medically, patients who underwent
ET were more likely to have PD dilation, PD strictures, pancreas divisum, PD leak, and
CBD stricture.

Patients who underwent ET were categorized based on morphologic findings into the
following groups: PD strictures 18 (25%), PD stones 15 (21%), PD stones plus strictures 14
(20%), complex morphology 5 (7%), isolated pancreas divisum 4 (6%), isolated papillary
stenosis 7 (10%), isolated PD leak/pseudocyst 4 (6%), and isolated biliary stricture 4 (6%).

Endoscopic Therapy
Of the 85 patients who underwent ET, 14 had ET performed only at outside institutions. Due
to lack of procedure details in these patients, subsequent analysis is presented only for
patients who underwent ET at UPMC (Table 3). In these 71 patients, ERCP was performed
with therapeutic intent in 63 (89%) and as a bridge to surgery in 8 (11%) patients. A total of
247 ERCP sessions were performed (median 2, range 1–17). In 13 (18%) patients with
pancreatic divisum, treatment was performed through the minor papilla. Overall, complete
or partial technical success was achieved in 60/71 (85%) patients.

There were several notable differences in ET among the morphologic groups. Patients with
isolated PD stones underwent fewer ERCP sessions (mean 2.1) than patients with isolated
strictures (mean 5.0, p=0.024), strictures plus stones (mean 4.1, p=0.066), or complex
morphology (mean 4.8, p=0.001). The mean duration of therapy was also shorter for the PD
stone group (9 months) compared with the stricture (39 months, p=0.023) and complex
groups (44 months, p=0.049). More PD stents were placed in the stone plus stricture group
(100%) compared with the isolated stone group (67%, p=0.037) and isolated stricture group
(72%, p=0.032). The presence of concurrent biliary strictures and the rate of technical
success were similar among all morphologic groups.

Success and Complications of ET
Of the 71 patients who underwent ET at UPMC, complete follow-up data were available for
63 (89%) patients. Four patients were lost to follow-up, three were still undergoing ET at
last follow-up, and one was diagnosed with pancreatic cancer during ET. The mean duration
of follow-up after completion of ET was 4.8±3.0 years (range 0.5–13 years). Complete or
partial clinical success was seen in 28/55 (51%) patients who completed ET with a
therapeutic intent (Table 4). Excluding patients who also underwent ET at outside
institutions prior to enrollment, clinical success of ET performed only at UPMC was seen in
26/45 (58%) patients. Patients who responded to ET were more likely to be older at the start
of ET (47 vs. 40 yrs, p=0.10), have less constant pain (21 vs. 52%, p=0.031), require less
daily narcotics (14 vs. 56%, p=0.001), and have a shorter duration between diagnosis of CP
and start of ET (median 4 vs. 40 months, p=0.017) (table 5). There was no significant
difference in clinical success between the morphologic groups (data not shown). Among the
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14 patients who underwent biliary stenting and had follow-up data, resolution of biliary
stricture was achieved in 9/14 (64%).

The overall incidence of complications related to ERCP was 12% (29/247 sessions). Of
these, 17 (59%) were hospitalizations for observation alone. Specific complications included
post-ERCP pancreatitis in 4% (9/247) and cholangitis in 1% (3/247). There was no ERCP-
related bleeding, perforation, or death. There was no significant difference in complication
rates between the morphologic groups or the bridge/therapeutic ET groups (data not shown).

Surgery
Of the 132 patients with follow-up data, 44 (33%) patients underwent surgery (Figure 1).
Among patients undergoing ET at UPMC, 25/71 (35%) required surgery. The rate of surgery
among patients undergoing ET with therapeutic intent (i.e. due to clinical failure of ET) was
31% (17/55). All 8 (100%) patients in the bridge to surgery group underwent surgery.
Patients with isolated strictures were less likely to undergo surgery than patients with
isolated stones (20 vs. 62%, p=0.025), stones plus strictures (20 vs. 54%, p=0.062), and
complex morphology (20 vs. 60%, p=0.091), despite a similar clinical failure rate of ET.
The mean time from completion of ET to surgery was 7 months (range 0–68 months).

Surgical procedures included Whipple (10), Frey (6), Puestow (2), Beger (1), Duval (1),
total pancreatectomy with auto-islet cell transplant (1), distal pancreatectomy (1), and other
(3). Technical success of surgery was observed in 24/25 (96%) patients. One patient was
diagnosed with pancreatic cancer during surgery. The mean duration of follow-up after
surgery was 4.3±3.4 years (range 1–13 years). Complete or partial clinical success with
surgery was seen in 12/24 (50%) patients. There was no significant difference in response to
surgery between the morphologic groups (data not shown). No factors were identified as
significantly associated with clinical success of surgery, although there was a trend toward
response for patients with short duration of disease (54 vs. 87 months, p=0.19), and in the
bridge to surgery group compared with the therapeutic ET group (63% vs. 44%, p=0.40).

Medical Management
Overall, 48/146 (33%) patients were managed medically. One quarter of patients (12/48)
were asymptomatic at the time of initial presentation and all remained asymptomatic during
the follow up period. There were no significant morphologic differences between
symptomatic and asymptomatic patients (data not shown). The mean duration from time of
CP diagnosis to last follow up in medically managed patients was 5.7±4.1 years (range 0.3–
19 years). Of the 36/48 (75%) patients who had symptomatic disease, 11 (31%) had
significant improvement in symptoms, 19 (53%) had no change or an increase in symptoms,
and 6 (17%) were lost to follow-up. There were no significant differences in morphology
between patients who improved and those who remained symptomatic (data not shown).
Four of nineteen (21%) persistently symptomatic patients underwent surgery during follow-
up, with clinical success of surgery comparable to that of the ET group.

Endocrine and Exocrine Dysfunction
Among the 132 patients with complete follow-up data, 19 (14%) developed new diabetes
and 8 (6%) developed new steatorrhea during follow-up. There was no significant difference
in the development of diabetes and steatorrhea between patients based on the type of
treatment received (data not shown).

Mortality
The 10 (7%) patients who died during follow up were equally distributed in the ET and
medically managed groups. The cause of death included pancreatic cancer (4), other
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malignancy (2), infection (2), GI bleed (1), and spontaneous ulcer perforation (1). The mean
duration between diagnosis of CP and death was 4.7 years (range 0.5–15 years).

Discussion
We found that patients undergoing ET were more symptomatic and had more complex
morphology than patients who were managed medically. ET was safe, technically successful
in most patients and achieved long-term clinical success in over half of patients. Long-term
clinical success was also achieved in half of all patients who underwent surgery after failed
ET or in whom ET was used as a bridge to surgery.

CP patients comprise a heterogeneous population with a variety of symptoms, morphologic
features, and disease-related complications. Nearly 40% of patients who underwent ET in
our study had more than one symptom (pain, RAP, jaundice), and all but one patient (biliary
stricture alone) who underwent ET presented with abdominal pain as a component of their
disease. Similarly, nearly 40% of patients who underwent ET had an additional morphologic
finding outside the PD (biliary stricture, pseudocyst). These findings highlight the presence
of clinical symptoms and morphological features that can guide selection of patients for ET
and/or surgery.

Morphologic features may affect the technical and clinical success of ET in CP patients.
Because previous studies have shown a higher rate of clinical success of ET in patients with
PD strictures over stones,6 we took morphology into account when stratifying patients into
homogenous groups before evaluating the efficacy of ET. While we noted differences in
terms of the number of ERCPs and stents placed (higher in patients with strictures vs.
without strictures), technical and clinical success rates of ET and surgery were similar
amongst morphologic groups. Our results suggest that specific baseline morphologic
characteristics may not predict long-term clinical outcomes of ET.

Rather than focusing on short term clinical efficacy which may diminish over time, we
assessed the long-term clinical outcomes of ET. Clinical success in our study (51–58%) was
somewhat lower than other large series (54–94%) with medium to long-term follow-up.6–17

A lower response in our study may be due to long duration of follow-up, inclusion of
patients with multiple morphologic features, and differences in assessing outcome of ET
(e.g. narcotic discontinuation in our study vs. hospitalizations, pain scores, etc.). As in
previous studies, we found that a shorter duration of disease was associated with a higher
clinical success.7–8, 12, 22–23 This suggests that a degree of irreversibility develops as CP
progresses, and may indicate a role for endoscopic or surgical intervention early in disease
course. In contrast to prior studies, we found that patients with less severe symptoms (lack
of constant pain or use of daily narcotics) were more likely to achieve clinical success after
ET. Presence of constant pain may be an indicator of more advanced disease, different pain
mechanisms, or visceral hyperalgesia, thereby affecting the success of ET. Daily narcotic
use may confer a degree of narcotic dependence that impedes discontinuation of narcotics
post-ET independent of improvement in pain. In fact, prior CP surgical series have shown
that patients on opiods preoperatively are more likely to continue them postoperatively
despite improvement in pain.23 Failure of endoscopic ductal decompression suggests a
pathogenesis of pain other than intraductal hypertension.

In our cohort, 44/146 (30%) overall and 27/85 (32%) patients after ET underwent surgery.
Clinical success after surgery was seen in 50%. The rate and outcomes of surgery in prior
studies have been highly variable. Surgery rates in CP patients were much higher in earlier
studies when ET was not routinely performed (56 to 72%).23,34 Most studies either assessed
effectiveness of surgery as initial treatment (i.e. without prior attempts at ET), or do not
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provide details regarding ET prior to surgery. The clinical success rates in these series have
ranged from 53 to 95%, 21–32 although recurrence of pain over very long follow-up (>10
years) has been reported to be as high as 56–65%.34–36

Clinical success after surgery depends on whether surgery is performed in naïve patients or
in those who have failed ET. A unique aspect of our study was the evaluation of surgical
outcomes after failed ET. This represents a negative selection of patients, which may explain
our somewhat lower surgical success rate compared to previous studies. Our approach,
however, is consistent with the current guidelines, which suggest ET as an initial approach,
reserving surgery for cases of failure or recurrence of symptoms.38 Interestingly, the overall
clinical success rate of ET plus surgery was 66 %, similar to surgical series. Three other
studies report detailed descriptions of ET and subsequent surgery, with clinical success in
63–79% of patients.6,9,15 Two of these studies have small numbers of patients (8 and 12
patients), 9,15 while the third does not report follow-up duration after surgery6.

Our study differs from previous reports in stratifying patients according to whether ET was
performed with a therapeutic intent or as a bridge to surgery. The bridge group comprises
patients for whom surgery was felt to be the ideal treatment. ET was performed as a
temporary measure to permit resolution of inflammatory changes in the pancreatic/
peripancreatic area, to accommodate patient’s request for initial attempt at ET rather than
surgery, or to assess whether surgery will be beneficial (e.g. decompression of PD prior to
consideration of a Puestow’s operation). Not surprisingly, surgery in these patients did show
a trend toward better success than those in the therapeutic ET group (63 vs. 44%). The
decision to perform ET as a bridge to surgery should be made in collaboration between
gastroenterologist, therapeutic endoscopist and surgeon to individualize treatment approach.

Another unique aspect of our study was the inclusion of a medically managed arm. This
reflects the natural history of CP in patients treated at a referral center. We identified no
prior studies that directly compare medical and endoscopic management in a cohort of CP
patients with long-term results. Although most medically managed patients (75%) were
symptomatic at the time of presentation, their symptoms were milder and morphology less
complex when compared with patients who underwent ET, justifying a conservative
approach to treatment. Interestingly, spontaneous improvement was seen in 11 (31%)
patients, somewhat lower than prior studies describing the natural history of CP (35–
70%).34–37 This difference may be explained by the longer duration of follow-up (>10
years) in other natural history studies.

Limitations of our study include a retrospective analysis at a single tertiary academic center.
Such retrospective studies can overestimate clinical success and underestimate
complications. Our cohort likely suffers from referral bias as patients who have more
symptomatic or complex disease are more likely to be referred to a tertiary center. Follow-
up data were available for 89% of patients which provides a good, but not comprehensive
degree of data completeness. We did not assess short-term effectiveness of ET was not
performed, as effectiveness is thought to diminish over time, making long-term results a
more useful assessment of overall effectiveness. Finally, the cohort presented here does not
include CP patients treated at UPMC who were not enrolled in the NAPS2 study.

In conclusion, we evaluated and compared the long-term outcomes of ET with those of
surgery and medical management in a large cohort of CP patients treated at a tertiary
academic center. In expert hands, ET was safe and achieved long-term clinical success in
over half of patients. Among patients who failed ET, surgery achieved clinical success in an
additional half of patients. Overall, clinical success of ET and surgery was seen in 63%. We
propose a stepwise approach for managing CP, starting with medical management. Patients

Clarke et al. Page 8

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2013 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



who are symptomatic and have appropriate morphologic features should be considered for
ET early in disease course. A subset of patients will require surgical intervention, with or
without ET as a bridge to surgery, based on an individualized assessment of risk and benefit.
An interdisciplinary approach is critical to providing effective, safe, and lasting palliation of
symptoms.
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Figure 1.
Schematic representation of patient stratification and data analysis
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Table 1

Criteria used for technical and clinical success and failure of endoscopic therapy based on anatomic findings
and presenting symptoms*

Complete Success Failure

Technical Outcome

 PD stricture Successful dilation, with the stricture waist disappearing,
and/or successful stent placement across stricture

Dilation is without appreciable effect, and/or a stent
could not be placed across stricture

 PD stone Complete removal of intraductal stones with no stones
remaining

Stone burden cannot be appreciably reduced

 PD leak Resolution of the leak on pancreatogram with no
extravasation of contrast or recurrent fluid collection

Ongoing leak refractory to ET and/or requiring surgical
treatment

 CBD stricture Successful dilation, with the stricture waist disappearing,
and/or successful stent placement across stricture

Dilation is without appreciable effect, and/or stent
could not be placed across stricture

 Divisum Successful stent placement in the dorsal duct and/or
minor papillotomy

Inability to place a stent in the dorsal duct or perform a
minor papillotomy

 Papillary stenosis Successful dilation, stent placement across the papilla,
and/or pancreatic sphincterotomy

Inability to place a stent across the papilla or perform a
pancreatic sphincterotomy

Clinical Outcome

 Pain Reduction in frequency of pain (not daily) and
discontinuation of narcotic medications

No reduction in the frequency of pain and/or ongoing
use of daily narcotics

 RAP No further episodes of acute pancreatitis following ET No change in the frequency of episodes of RAP

 Jaundice/cholestasis Resolution of jaundice or cholestasis without need for
PTC or surgery

No change in jaundice/cholestasis and/or need for PTC
or surgery

*
Partial success was an intermediate category between complete success and failure
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Table 2

Initial clinical data and anatomic findings in chronic pancreatitis patients treated medically or with endoscopic
therapy.

Endoscopic Therapy (n = 85) Medical Management (n = 48) P value

Demographics

 Age at diagnosis# 41 (31–53) 53 (32–66) 0.04

 Male gender – n (%) 43 (51) 26 (54) 0.69

 White race – n (%) 73 (86) 44 (92) 0.33

 Smoker – n (%) 59 (69) 28 (58) 0.20

Etiology – n (%)

 Alcohol 35 (41) 22 (46) 0.60

 Idiopathic 22 (26) 19 (40) 0.16

 Genetic 10 (12) 4 (8) 0.54

 Triglyceride 5 (6) 2 (4) 0.67

 Divisum 8 (9) 0 (0) 0.028

 SOD 3 (4) 0 (0) 0.19

 Autoimmune 2 (2) 0 (0) 0.28

 Biliary 0 (0) 1 (2) 0.18

Symptoms* - n (%)

 Pain present 62 (72) 22 (46) 0.002

 Constant pain 36 (42) 8 (17) 0.002

 Narcotic usage 50 (59) 15 (31) 0.002

 RAP 45 (53) 21 (44) 0.31

 Jaundice/cholestasis 16 (19) 1 (2) 0.005

 Diabetes 7 (8) 5 (10) 0.67

 Steatorrhea 18 (21) 16 (33) 0.12

Imaging/ERCP Findings* - n (%)

 PD dilation 68 (80) 26 (54) 0.002

 PD stone 35 (41) 16 (33) 0.37
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Endoscopic Therapy (n = 85) Medical Management (n = 48) P value

 PD stricture 39 (46) 4 (8) <0.001

 Pseudocyst 20 (24) 9 (19) 0.52

 PD leak 8 (9) 0 (0) 0.028

 Divisum 16 (19) 1 (2) 0.005

 CBD stricture 20 (24) 2 (4) 0.004

 Papillary stenosis 13 (15) -- --

*
Data collected at the time of initial evaluation at UPMC

#
median (interquartile range)
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Table 3

Details of endoscopic therapy in chronic pancreatitis patients

Patients with ET at UPMC (n = 71)

Number of ERCPs* 2 (1, 4)

Duration of therapy (months)* 4 (<1, 29)

Bridge to surgery – n (%) 8 (11)

Pancreatic Therapy

 Pancreatic sphincterotomy – n (%) 43 (61)

 Dilation performed – n (%) 24 (34)

  Number of dilations* 2 (1, 2.75)

  Dilation size (mm)* 4 (4, 6)

 Stone extraction – n (%) 26 (37)

 ESWL performed – n (%) 6 (8)

 PD stent placement – n (%) 53 (75)

 Temporary stent – n (%) 28 (39)

  Number of stents* 1 (1, 1.25)

 Therapeutic Stent – n (%) 44 (62)

  Number of stents* 2 (1, 3)

  Number of sittings* 2 (1,3)

  Stent length (cm)* 7 (7, 9)

  Stent size (Fr)* 7 (7, 7)

Biliary Therapy

 Biliary sphincterotomy – n (%) 31 (44)

 Dilation – n (%) 7 (10)

 Stent placement – n (%) 19 (27)

  Number of stents* 2 (1, 4)

  Number of sittings* 2 (1, 4)

  Stent length (cm)* 7 (7, 9)

  Stent size (Fr)* 10 (10, 10)

Transgastric Pseudocyst drainage – n (%) 3 (4)

 EUS – ERCP – Both 1 – 1 – 1

Celiac Plexus Block – n (%) 4 (6)

*
median (interquartile range)

ERCP – endoscopic retrograde cholangiopancreatography; ESWL – extracorporeal shock wave lithotripsy; EUS – endoscopic ultrasound
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Table 4

Complications and technical and clinical success of endoscopic therapy and surgery in 71 chronic pancreatitis
patients who underwent endoscopic therapy at UPMC

N (%)

Complications of ET (n=247 ERCPs)

 Total including all hospitalizations 29 (12)

 Total minus hospitalizations for observation 12 (5)

 Pancreatitis 9 (4)

 Infection 3 (1)

Technical Success of ET (n=70 completed ET)

 Complete 54 (77)

 Partial 6 (9)

 Failure 10 (14)

Clinical Success of ET (n= 55 patients) *

 Complete 23/55 (42)

 Partial 5 (9)

 Failure 27 (49)

Clinical Success of Surgery

 Therapeutic ET Group ** 17/60 (23)

  Complete Clinical Success 4/16 (25%)

  Partial Clinical Success 3 (19%)

  Clinical Failure 9 (56%)

 Bridge Group 8/8 (100%)

  Complete Clinical Success 3/8 (38%)

  Partial Clinical Success 2 (25%)

  Clinical Failure 3 (38%)

*
55/71 patients completed ET with therapeutic intent and have follow up data.

**
16/17 patients completed surgery and have follow up data.
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Table 5

Factors associated with long term clinical response to endoscopic therapy in chronic pancreatitis patients

Response to ET (n = 28) No Response to ET (n = 27) P value

Age at diagnosis (years)* 47 ± 19 40 ± 13 0.10

Constant pain (%) 6 (21) 14 (52) 0.031

Daily narcotics (%) 4 (14) 15 (56) 0.001

Duration of disease (months)** 4 (1, 12) 40 (1, 60) 0.017

*
mean +/− standard deviation;

**
median (interquartile range)

No difference in response based on etiology or morphologic groups
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