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Abstract
AIM: This study analyzed clinical long-term outcomes 
after endoscopic therapy, including the incidence and 
treatment of relapse.

METHODS: This study included 19 consecutive pa-
tients (12 male, 7 female, median age 54 years) with 
obstructive chronic pancreatitis who were admitted to 
the 2nd Medical Department of the Technical Univer-
sity of Munich. All patients presented severe chronic 
pancreatitis (stage Ⅲ°) according to the Cambridge 
classification. The majority of the patients suffered in-
termittent pain attacks. 6 of 19 patients had strictures 
of the pancreatic duct; 13 of 19 patients had strictures 
and stones. The first endoscopic retrograde pancrea-
tography (ERP) included an endoscopic sphincterotomy, 
dilatation of the pancreatic duct, and stent placement. 

The first control ERP was performed 4 wk after the ini-
tial intervention, and the subsequent control ERP was 
performed after 3 mo to re-evaluate the clinical and 
morphological conditions. Clinical follow-up was per-
formed annually to document the course of pain and 
the management of relapse. The course of pain was 
assessed by a pain scale from 0 to 10. The date and 
choice of the therapeutic procedure were documented 
in case of relapse. 

RESULTS: Initial endoscopic intervention was success-
fully completed in 17 of 19 patients. All 17 patients 
reported partial or complete pain relief after endoscopic 
intervention. Endoscopic therapy failed in 2 patients. 
Both patients were excluded from further analysis. One 
failed patient underwent surgery, and the other patient 
was treated conservatively with pain medication. Sev-
enteen of 19 patients were followed after the successful 
completion of endoscopic stent therapy. Three of 17 pa-
tients were lost to follow-up. One patient was not avail-
able for interviews after the 1st year of follow-up. Two 
patients died during the 3rd year of follow-up. In both 
patients chronic pancreatitis was excluded as the cause 
of death. One patient died of myocardial infarction, 
and one patient succumbed to pneumonia. All three 
patients were excluded from follow-up analysis. Follow-
up was successfully completed in 14 of 17 patients. 4 
patients at time point 3, 2 patients at time point 4, 3 
patients at time point 5 and 2 patients at time point 6 
and time point 7 used continuous pain medication after 
endoscopic therapy. No relapse occurred in 57% (8/14) 
of patients. All 8 patients exhibited significantly reduced 
or no pain complaints during the 5-year follow-up. Sev-
en of 8 patients were completely pain free 5 years after 
endoscopic therapy. Only 1 patient reported continuous 
moderate pain. In contrast, 7 relapses occurred in 6 of 
the 14 patients. Two relapses were observed during the 
1st year, 2 relapses occurred during the 2nd year, one 
relapse was observed during the 3rd year, one relapse 
occurred during the 4th year, and one relapse occurred 
during the 5th follow-up year. Four of these six patients 
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received conservative treatment with endoscopic ther-
apy or analgesics. Relapse was conservatively treated 
using repeated stent therapy in 2 patients. Analgesic 
treatment was successful in the other 2 patients. 

CONCLUSION: 57% of patients exhibited long-term 
benefits after endoscopic therapy. Therefore, endoscop-
ic therapy should be the treatment of choice in patients 
being inoperable or refusing surgical treatment. 

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
The optimal treatment for chronic pancreatitis is contro-
versial among surgeons and endoscopists. Endoscopic 
drainage procedures include optional sphincterotomy, 
stricture dilation, stone removal, and the insertion of  a 
plastic stent. The surgical approaches are classified as 
drainage and resective procedures. Resective procedures, 
such as the duodenum-preserving head resections of  
Beger and Frey, provide good pain control and preserve 
pancreatic function[1]. Drainage procedures, such as the 
pancreaticojejunostomy, are comparable to endoscopic 
treatments because both of  these procedures are based 
on the same pathophysiological idea. The primary goal 
is to restore pancreatic drainage to lower the pressure 
within the pancreatic duct and relieve pain[2-4]. Cahen et 
al[5] compared the clinical outcome of  patients with endo-
scopic treatment and patients undergoing pancreaticoje-
junostomy in a prospective randomized trial. The authors 
concluded that surgical drainage of  the pancreatic duct 
was more effective than endoscopic treatment. However, 
some patients are inoperable or refuse surgical treatment. 
Endoscopic therapy offers as an alternative approach for 
these patients. We reported previously that endoscopic 
therapy provided good immediate and short-term ben-
efits to patients with obstructive chronic pancreatitis[6]. 
The current manuscript provides additional data from a 
5-year follow-up to analyze clinical long-term outcomes 
after the successful completion of  endoscopic therapy, 
including the incidence and treatment of  relapse.

MATERIALS AND METHODS
Patients
This section  is similar to our previously published 2-year 

follow-up study[6]. All patients presented severe chronic 
pancreatitis (stage Ⅲ°) according to the Cambridge classi-
fication[7] at the time of  sphincterotomy and the majority 
of  the patients (11/19) suffered intermittent pain attacks 
according to the Amman Score[8]. About 6 of  19 patients 
had strictures of  the pancreatic duct; 13 of  19 patients 
had strictures and stones.

Methods  
The first control endoscopic retrograde pancreatography 
(ERP) was performed 4 wk after stenting, and the sub-
sequent control ERP was performed after 3 mo to re-
evaluate the clinical and morphological conditions. Either 
a new stent was inserted, or stent therapy was terminated 
depending on the clinical and morphological conditions.

The long-term effects of  stent therapy were analyzed 
after the successful completion of  stent therapy. A short 
overview of  the study protocol is illustrated in Figure 1. 
Follow-up analyses were conducted from 2004 to 2009. 
The ethical committee stated that the patient’s choice of  
treatment was protected. Clinical parameters, such as pain 
and the intake of  pain medication, were documented: (1) 
Prior to endoscopic therapy (time point 1); (2) During 
endoscopic therapy (time point 2); and (3) Annually dur-
ing the 5-year follow-up period (time points 3, 4, 5, 6 and 
7).

Interviews: The first interview was a two-part session 
that was conducted during stent therapy. This interview 
analyzed the technical success of  ERP and compared the 
pain situation prior to and after initial stent therapy (Fig-
ure 1). The first session was conducted prior to the first 
stent implantation (time point 1), and the second session 
was conducted after the initial stent implantation (time 
point 2). All 17 patients were interviewed annually during 
the follow-up period. The interviews primarily evaluated 
the course of  pain. The patients graded their pain on a 
pain scale from 0 to 10: 0 was no pain, 1-2 slight pain, 
3-4 moderate pain, 5-6 strong pain, 7-8 very strong pain, 
and 9-10 extreme pain. The date and choice of  the thera-
peutic procedure (e.g., conservative pain management, 
endoscopic or surgical treatment) were documented for 
instances of  relapse. 

Statistical analysis
Statistical analysis was not performed. The evaluation of  
pain was carried out using a pain score in absolute num-
bers. 

RESULTS
Primary outcome, duration and complication rate of 
stent therapy 
This section  is similar to our previously published 2-year 
follow-up study[6].

Long-term follow-up
Nineteen patients with chronic obstructive pancreatitis 
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underwent endoscopic stent therapy. Figure 2 is an il-
lustration of  a representative ERP procedure. ERP failed 
in 2 patients in which cannulation or permanent stent 
therapy was not achieved. One failed patient underwent 
surgery, and the other patient was treated conservatively 
with pain medication. We excluded these 2 patients from 
follow-up analyses. Endoscopic stent therapy was suc-
cessfully completed in 17 of  19 patients. All 17 patients 
reported partial or complete pain relief. 

The clinical courses of  17 patients were evaluated 
after the successful completion of  stent therapy. Three 
of  the 17 patients were lost during follow-up. One pa-
tient was not available for interviews after the 1st year of  
follow-up (Figure 1). Two patients died during the 3rd 
year of  follow-up, and chronic pancreatitis was excluded 
as the cause of  death. One patient died of  myocardial 
infarction, and one patient succumbed to pneumonia.

Patients consumed the following pain medica-
tions during the 5-year follow-up period: paracetamol 
(500-1000 mg/d), diclofenac (50-100 mg/d), metamizol 
(500-1000 mg/d) and/or tramadol (100-300 mg/d). 4 
patients at time point 3, 2 patients at time point 4, 3 pa-
tients at time point 5 and 2 patients at time point 6 and 
time point 7 used continuous pain medication after endo-
scopic therapy.

Seven relapses occurred in 6 of  the 14 patients (43%). 
One patient developed 2 relapses during the 1st and 3rd 

follow-up years. Two relapses were observed during the 1st 
year, 2 relapses occurred during the 2nd year, one relapse 
was observed during the 3rd year, one relapse occurred 
during the 4th year, and one relapse occurred during the 5th 
follow-up year. 

Four of  these six patients received conservative treat-
ment with endoscopic therapy or analgesics. Two patients 
were successfully treated with endoscopic therapy. Two 
patients achieved pain improvement with analgesic thera-
py. Only 2 of  the 6 patients required surgery. 

In contrast, 57% (8/14) of  the patients without 
relapse reported significantly reduced pain or no com-
plaints 5 years after stent extraction. Seven of  these pa-
tients were completely pain free. Only 1 patient reported 
continuous moderate pain.  

DISCUSSION
Several reviews[9-14] suggest that the majority of  physi-
cians consider pancreatic duct stenting a safe and effec-
tive therapy for patients with chronic abdominal pain due 
to chronic pancreatitis. The primary goal of  endoscopic 
therapy is pain relief. Approximately half  of  the patients 
in the current study exhibited clinical long-term benefits. 
Most patients (57%, 8/14) exhibited significantly reduced 
pain or no pain complaints 5 years after stent extrac-
tion. Endoscopic treatment was an effective alternative 
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1 interview 2 interview 3 interview 4 interview 5 interview 6 interview

Time point 1 Time point 2 Time point 3 Time point 4 Time point 5 Time point 6 Time point 7

19 patients 17 patients 17 patients 16 patients 14 patients 14 patients 14 patients

No. of patients

Retrospective 
investigation Stenttherapy

Prospective 
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Figure 1  Protocol of the current study, time points of investigation and examination. Nineteen patients with chronic obstructive pancreatitis underwent endo-
scopic stent therapy. Endoscopic therapy failed in 2 patients. Seventeen of 19 patients showed clinical benefit and were included to follow-up analysis after comple-
tion of stent therapy. During the follow-up, patients were interviewed yearly. Three patients were lost to follow-up. One patient was not available any longer and two 
patients died. 
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doscopic and surgical therapies in a randomized prospec-
tive study. The study included 140 patients with chronic 
pancreatitis. Endoscopic therapy was performed in 64 pa-
tients, and 76 patients underwent surgery. Both therapeu-
tic approaches produced excellent results in initial pain 
relief  (92.1% and 92.2%, respectively). The number of  
patients with partial or complete pain relief  at the 5-year 
follow-up in the stent group decreased from 92.2% to 
65.1%, but 86.2% of  patients with surgical procedures 
reported reduced or no pain. These authors concluded 
that surgery was superior to endoscopic therapy for long-
term pain reduction in patients with painful obstructive 
chronic pancreatitis. However, 80% of  the surgeries were 
resection procedures. Resection procedures are based on 
a different pathophysiological concept than endoscopic 
or surgical drainage. Therefore, these procedures are only 

to surgery in instances of  relapse. Four of  six re-treated 
patients received conservative treatment with endoscopic 
or analgesic therapy. Only two of  these patients required 
surgery. 

The impact of  smoking and alcohol on pain develop-
ment was not evaluated in this study. However, smoking 
and alcohol are associated with more a progressive dis-
ease course[15-20]. Therefore, the cessation of  smoking and 
alcohol consumption was recommended to all patients in 
the study. No relationship between the duration of  stent-
ing and the occurrence of  relapse was observed. How-
ever, the small number of  patients in this study prohibits 
valid conclusions. Further studies with a larger number 
of  patients are required. 

Surgical procedures seem to be superior to endoscopic 
therapy. Díte et al[21] compared the clinical benefit of  en-

C

B1

A1

B2

A2

Figure 2  Illustration of a representative endoscopic retrograde pancreatography procedure. A: A dilated pancreatic duct due to a stenosis in the head and sev-
eral stones in the main duct (A1). The stenosis was passed through with a 5 F catheter followed by a 8.5 F Sohendra Bougie. Subsequently, a 7 F stent was inserted 
(A2). After initial endoscopic intervention the patient was completely pain free; B: Four weeks later, the patient was readmitted for control endoscopic retrograde pan-
creatography (ERP). Stones were partially extracted by a dormia basket (B1), and the 7 F stent was replaced by a 10 F stent (B2); C: Three months later, the patient 
was still free of complaints. ERP revealed a slightly dilated duct with typical stone formations in the corpus and tail of the pancreas. Stones were extracted.
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comparable to a limited degree. The prospective random-
ized study of  Cahen et al[5] analyzed the clinical benefit 
of  surgical drainage versus endoscopic drainage, which 
is more suitable for this type of  comparison. Nineteen 
patients underwent endoscopic drainage, and 20 patients 
received surgical drainage. Two years after intervention, 
75% patients with pancreaticojejunostomy were partially 
or completely pain-free, but complete or partial pain 
relief  was achieved in only 32% of  patients with endo-
scopic therapy. Cahen et al[5] concluded that the surgical 
drainage of  pancreatic duct was more effective than en-
doscopic treatment in patients with obstruction of  pan-
creatic duct due to chronic pancreatitis. In contrast, the 
data of  our current series demonstrated that ERP failed 
in only 2 of  19 patients. Complete or partial pain relief  
was achieved in 17 of  19 patients after initial stent inser-
tion. Approximately half  of  the patients benefited from 
endoscopic stent therapy 5 years after endoscopic inter-
vention. The less effective outcome of  endoscopic stent 
therapy in the Cahen study may result from the difficulty 
of  managing the endoscopic group. The complication 
rate of  the endoscopic group (58%) was approximately 
4 times higher in their study compared to the average re-
sults of  other studies[22,23].

 Many patients present contraindications or refuse to 
undergo surgery due to the invasiveness of  surgical pro-
cedures. Consequently, patients who were American So-
ciety of  Anesthesiologists class Ⅳ, presented with portal 
vein thrombosis or declined to participate were excluded 
from the Cahen study[5]. Approximately 12% of  patients 
with chronic pancreatitis exhibit portal hypertension[24]. 
Izbicki et al[25] evaluated the impact of  concomitant non-
hepatic portal hypertension in chronic pancreatitis on the 
outcomes after major pancreatic surgery. Patients with 
portal hypertension required significantly more blood 
transfusions and longer operative times than their nonhy-
pertensive counterparts. The overall postoperative com-
plication rate was significantly higher in this subgroup. 
Izbicki concluded that concomitant extrahepatic portal 
hypertension is a substantial risk in pancreatic surgery for 
chronic pancreatitis. 

The major limitations of  this study are the small num-
ber of patients, its single-center character and its non-
randomized design. Therefore, randomized long-term 
follow-up studies with a larger number of  patients are 
required. 

In conclusion, endoscopic therapy proved to be a 
safe and effective alternative to surgery, and endoscopic 
therapy did not adversely affect the outcome of  subse-
quent surgeries[26]. Our current data demonstrate that 
endoscopic therapy provided long-term benefits in more 
than half  of  the patients (57%) with chronic obstructive 
pancreatitis. The management of  obstructive chronic 
pancreatitis should be individual. Patients with multiple 
morbidities profit from low invasive endoscopic therapy. 
Therefore, endoscopic stent therapy is the treatment of  
choice in inoperable patients or patients who refuse sur-
gical treatment. 
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