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Background: Chronic pancreatitis (CP) may cause intermittent or continuous pain and complications
requiring invasive interventions. No specific recommendations for surgical interventions have been
presented. Our aim was to determine the surgical treatment strategies for the treatment of CP in the
Scandinavian and Baltic countries.
Methods: This multi-centre cross sectional study included 1327 CP patients from eight centres. The data
was gathered from the Scandinavian Baltic Pancreatic Club (SBPC) database. Patients who underwent
pancreatic surgery were analysed. The baseline CP population from the eight centres was used as a
reference. The information registered included comorbidities, pancreatic function, previous in-
terventions, time and type of surgery and the EORTC-30 quality of life (QOL) questionnaire.
Results: Overall, 95/1327 (7%) patients underwent pancreatic surgery. Fifty-one (54%) of these under-
went pancreatic surgery for chronic pain (PSCP) and formed the final study group. Median follow-up
time was two (range 0e8) years after surgery and seven (1e46) years after diagnosis. The most com-
mon surgical procedures were pancreatic resection combined with drainage (54%) followed by
pancreatic resections (32%) and drainage procedures (14%). Postoperatively, 47% of the patients were pain
free with or without pain medication while 16% had chronic pain episodes, this did not differ from the
base CP population. In QOL questionnaires, PSCP patients reported the same QOL but worse social
functioning and more symptoms compared to the CP population.
Conclusions: Pancreatic surgery for CP is rare: surgical procedures were performed on only 7% of the CP
patients in the SBPC database. In half of the patients the indication was pain. Most of these patients
underwent endoscopic procedures before surgery. Half of the patients reported being pain-free after
surgery.
© 2022 IAP and EPC. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Chronic pancreatitis (CP) causes sustained inflammatory
changes in the pancreatic tissue leading to fibrosis and calcifica-
tions, which in turn can lead to pancreatic ductal strictures and
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dilation. Over time the pancreatic tissue loses function, leading to
exocrine pancreatic insufficiency (EPI) and endocrine insufficiency.
The main risk factors for CP are excessive alcohol consumption and
smoking [1e4].

In CP patients, chronic pain is the leading symptom and cause of
poor quality of life (QOL). Several theories have been proposed to
explain the mechanism underlying pancreatic abdominal pain.
High pancreatic ductal pressure may be related to pain although
many other factors also come into play. Chronic inflammation can
cause neuropathy and lead to irreversible sensitization of the
central nervous system, causing patients to suffer continuous pain
despite the disappearance of inflammation in the pancreatic tissue.
Pancreatic ischaemia and oxidative stress have also been associated
with pancreatic pain. Other causes of pain in CP patients can be
attributed to complications such as pseudocysts and bile duct
obstruction [5e12].

CP patients may need invasive endoscopic or surgical proced-
ures, either for pain or to treat complications. Endoscopic proced-
ures include pancreatic and bile duct stenting and pseudocyst
drainage. Surgical interventions are intended to improve pancreatic
drainage and to remove fibrotic and calcified tissue. The choice of
surgery is based on the symptoms and imaging findings, involving
resection, drainage, or a combination of these [13,14]. So far there
are no specific recommendations for surgical interventions.

Our objectivewas to determine the surgical treatment strategies
for the treatment of CP in the Scandinavian and Baltic countries.
2. Methods

This was a cross-sectional multicentre study including data from
the Scandinavian Baltic Pancreatic Club (SBPC) database [15]. The
data was collected from 2016 to the extraction date in 2019 and
included data from eight centres across northern Europe. Among
the patients included, 1327 met the M-ANNHEIM definitive diag-
nostic criteria, which include one or more of the following:
pancreatic calcifications, moderate or marked ductal pancreatic
ductal lesions according to the Cambridge classification, pancreatic
exocrine insufficiency (pancreatic steatorrhea markedly reduced by
pancreatic enzyme replacement therapy) or a typical histological
specimen of the pancreas [16,17]. Patients who underwent
Fig. 1. Flowchart of CP surgery patients. The data were gathered from the Scandinavian Balti
final study group was formed of CP patients undergoing surgery for pain n ¼ 51.
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pancreatic surgery and the base CP group were analysed (Fig. 1).
The surgery group consisted of CP patients who underwent
pancreatic surgery for CP pain. CP patients from the same eight
centres who did not have any surgery were used as a basegroup.
Patients undergoing emergency pancreatic surgery (for example,
necrosectomy) or who had a gastroenteroanastomosis or a hep-
aticojejunostomy without pancreatic intervention were excluded
from the final analysis.

The base population (n¼ 1327) consisted of CP patients without
any surgical intervention from the same eight centres included in
the SBPC database.

The data were registered by the respective centres and included
type and year of surgery, indications and complications. From the
SBPC databasewe gathered data on pancreatic function, endoscopic
therapies, QOL, pain and CP aetiology. Exocrine pancreatic insuffi-
ciency (EPI) was characterized by the use of faecal elastase-1, faecal
fat collection or a C13 mixed triglyceride breath test. EPI was
defined according to previously published guidelines [18].

QOL was measured using the QLQ-C30 questionnaire. The
EORTC scoring manual was used for the QLQ-C30 questionnaires
and responses were scored from 0 to 100. A higher score on QOL/
functioning indicates better quality of life as also does lower score
on symptoms (e.g., pain or insomnia).
2.1. Ethical aspects

The study was approved by the Ethics Committee of Tampere
University Hospital, Finland (ETL code R15187). Also each partici-
pating centre obtained a seperate approval from their local insti-
tutional review boards.
2.2. Statistical analyses

Data are presented as medians (range) or numbers (%) unless
otherwise specified. The statistical analyses were performed using
Pearson's Chi-Square or Fisher's exact test. The analysis of the
continuous variables was done using Mann Whitney U test. The
QLQ C30 responses were presented in a radar plot. A boxplot with
whiskers was used to show the pain results and disease duration
before surgery, the middle line indicating a median value, the box
c Pancreas Club database and details concerning surgery were collected separately. The
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indicating the interquartile range andwhiskers the range. A p-value
of under 0.05 was considered statistically significant. The IBM
SPSS® (Armonk, NY) version 26 was used for all statistical analysis.

3. Results

Of the 1331 CP patients in the database, 95 (7%) patients un-
derwent pancreatic surgery. Indication for surgery was pain in 51
(54%), complications to CP in 27 (28%) and suspected malignancy in
15 (16%) of the patients. In two (2%) patients’ data on indicationwas
lacking.

The 51 patients who underwent pancreatic surgery for chronic
pain (PSCP group) formed the final study group and were analysed.
The median follow-up time was two (range 0e8) years after sur-
gery. The median age at the time of surgery was 48 (range 18e71)
years and n ¼ 17 (33%) of the patients were female. Surgery was
performed a median of three years (0e28) after the diagnosis.
Ductal lesions were present in 74% and pancreatic calcifications in
91% of the patients. Seventy-four-point five percent (74.5%) of the
patients underwent endoscopic retrograde cholangiopancreatog-
raphy (ERCP) prior to surgery. Pancreatic resection combined with
drainage (n ¼ 28 (54%), Frey, Berne and Beger procedures) was the
most common procedure, followed by pancreatic resections alone
(n ¼ 17 (33%); pancreaticoduodenectomy, distal resections and
total pancreatomies) and drainage alone (n ¼ 7 (13%); Puestow/
Partington-Rochelle and pseudocyst drainage) (Table 1 and
Fig. 2). Post-operative diabetes was diagnosed in 39% and 41% had
EPI.

Patients in the base group were older with a median age of 59
(range 15e109) vs. 51 (range 19e73) years. Idiopathic pancreatitis,
calcifications and ductal dilation were more often diagnosed in the
PSCP group. Endoscopic procedures were more often also per-
formed in the PSCP group, 75% vs. 26%, (p ¼ 0.000). Diabetes
occurred equally in both groups but EPI was less common in the
surgery group post-operatively. There was no difference in the
number of patients with high pain scores and pain medication after
Table 1
Demographic table of CP patients who underwent pancreatic surgery for pain. Pain and

Surgery for CP pain n ¼ 51

Male/Female 67%/33%
Age when surgery 48 (18e71 years)
Age when visit 51 (19e73 years)
Time after diagnosis 6 (0e39 years)

Aetiology
Alcohol 60%
Nicotine 60%
Immunological 0%
Hereditary 6.7%
Efferent duct 0%
Unknown 30%

Calcification 91%
Ductal dilation 74%
Pseudocysts 41%

ERCP 75%
Biliary stenting 19%
Pancreatic stenting 33%

Pancreatic function and pain after surgery Surgery for CP pain n ¼ 44

Diabetes 39%
PEI 41%
No (post-operative) pain * 47%
Continious (post-operative) pain * 15.9%
Morphine* 21.2%
No pain medication* 64.0%

*Pain and pain medication was measured after surgery, except for the control group.
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surgery (Table 1).
Deaths were registered separately from all eight centres a me-

dian of 12 years after surgery (range 1e31) in 88% (45/51) of the
patients. During this follow-up time, only one patient (2%) died of
unknown causes one year after surgery.

3.1. Pain

After surgery, 16% of the patients suffered chronic pain episodes,
36% had recurring or intermittent pain episodes and 47% were pain
free with or without medication. The patients with constant pain
had longer disease duration before surgery than the CP patients
without constant pain (11 (1e28) vs. 3 years, p ¼ 0.034 (Fig. 3).

Of the 33 patients with data on painmedication two (range 1e7)
years after surgery, 30% took strong pain medication (morphine,
tramadol, buprenorphine), 6% had paracetamol or a nonsteroidal
anti-inflammatory drug and 64% had no pain medication.

3.2. Quality of life (QLQ C30) responses

More than a half of patients (n ¼ 31 (61%)) from the PSCP group
completed the EORT QLQ C30 questionnaire. In the QLQ C30 re-
sponses, the PSCP group had worse social functioning (p ¼ 0.028)
but QOL and other functioning responses did not differ from those
of the base CP population (n ¼ 514). In symptom responses, the
PSCP group reported more constipation, nausea and insomnia
(p ¼ 0.009, p ¼ 0.002 and p ¼ 001). (Fig. 4).

In the PSCP group, patients with prior ERCP (n ¼ 25) had worse
physical, role and social functioning (p ¼ 0.017, p ¼ 0.04 and
p ¼ 0.04) and more severe fatigue and pain symptom scores
(p ¼ 0.041 and p ¼ 0.006) than patients without prior ERCP (n ¼ 6).

When comparing surgical procedures in the PSCP group,
pancreatic drainage resulted in most patients with constant pain
(p ¼ 0.015). Patients with combined pancreatic resection and
drainage had the least amount of constant pain (drainage 50%,
resection 23% and combined 4%) p ¼ 0.013 (Fig. 4). Total
pancreatic insufficiency were measured post-operatively in the surgical group.

All CP n ¼ 1327 Surgery vs control p-value

67%/33% p ¼ 0.976
N/A
59 (15e109) years p ¼ 0.000
3 (0e61 years) p ¼ 0.001

61% p ¼ 0.936
69% p ¼ 0.231
2.3% p ¼ 0.308
9.7% p ¼ 0.578
10% p ¼ 0.030
7.0% p ¼ 0.000

69% p ¼ 0.003
57% p ¼ 0.031
43% p ¼ 0.850

26% p ¼ 0.000
12% p ¼ 0.039
17% p ¼ 0.002

Control CP group n ¼ 1107 Surgery vs control p-value

44% p ¼ 0.491
60% p ¼ 0.019
47% p ¼ 0.940
16.4% p ¼ 0.926
18.5% p ¼ 0.695
57.0% p ¼ 0.434



Fig. 2. Type of pancreatic surgery performed with indication of chronic pancreatitis pain in the eight centres.

Fig. 3. A. Results of surgery in CP patients who underwent pancreatic surgery for pain. Duodenum perserving pancreatic head resections (DPPHR) seemed to have less pain. B.
Patients with constant pain after surgery had a longer disease duration before surgery. Boxplot with whiskers with the middle line indicating a median value, the box indicating the
interquartile range and whiskers the range.

M. Parhiala, A. Waage, P. Ignatavi�cius et al. Pancreatology 23 (2023) 28e34
pancreatectomy was performed on six patients, four with islet
autotransplantation. One (17%) of these patients had opiate use and
chronic pain.

Of the 15 patients undergoing surgery for a suspected tumour,
11 had completed the pain scores and EORTC QLQ-C30 responses.
None of them had constant pain and 55% were pain free with or
without medication. On EORTC QLQ-C30 responses they had a
statistically better score in role functioning (p ¼ 0.029), fatigue
(p ¼ 0.049) and pain (p ¼ 0.009) than the base CP population.
4. Discussion

CP can lead to burdensome abdominal pain which may
31
necessitate endoscopic treatment or pancreatic surgery. The
optimal treatment and timing for CP remains uncertain. We aimed
to ascertain the surgical treatment strategies in CP and to study QOL
in these patients.

We found that pancreatic surgery for CP is rare: surgical pro-
cedures were performed on only 7% of the CP patients in the SBPC
database. Inmost of the patients the indicationwas pain, and half of
them reported being pain free after surgery.

The first surgical procedure reported for CP was pan-
creaticoduodenectomy (PD) While PD involves resecting the duo-
denum together with the pancreas a CP-specific duodenum
preserving surgical technique has been developed, for example the
Frey, Puestow, Berger and Berne modifications [19e25]. The Beger



Fig. 4. EORTC C30-QOL and functioning in CP patients who had pancreatic surgery for pain. A higher score in QOL/functioning represents a better score A lower score in symptoms
represents a better score. A. The surgery group appeared to have a similar QOL to the control group. B. The CP patients who did have any prior endoscopic procedures done before
surgery had a better quality of life and fewer symptoms, e.g., pain.
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procedure involves the resection of the pancreatic head and the
pancreas is divided above the portal vein. In the Frey procedure the
pancreatic head is opened and resected following a lateral jeju-
nostomy. A Berne modification has subsequently been developed
which involves carving out the inflamed pancreas mass from the
head of the pancreas and does not involve dividing the pancreatic
tissue [26e30].

In our study, combined pancreatic drainage and resection was
most common (55%), Frey's procedure being the primary procedure
of choice (33% of total). Pancreatic resection was done in 31% and
drainage procedures in 14%. Numerous pancreatic surgery tech-
niques are in use and there seems to be no predominant style. In
the ESCAPE trial, 59% of the procedures were drainage and 37%
were combined drainage and resection and in a Finnish cohort
study pancreatic resection (70%) was the most common technique
in CP with combined drainage and resection being (30%) while pure
drainage procedures were very rare (1%). This differs from the
meta-analysis by Ratnayake et al. where 67% of the procedures
were combined pancreatic resections [31e33].

Presumably the difference in pancreatic surgery techniques is
based on the surgeons' and clinics’ own customs. The type of
pancreatic surgery for CP should be determined by the anatomy of
the afflicted pancreas. The international consensus guidelines
recommend a Berne or Frey-type procedure over PD or Pylorus
perserving-PD [34]. In patients with CP and a dilated main duct
without an inflamed mass in the pancreatic head and no bile duct
stenosis or portal vein stenosis, a lateral jejunostomy may suffice
[35].

The selection of a surgical technique for patients with CP should
be based on the anatomical characteristics of the pancreas to be
operated on. In our study, CP patients with only pancreatic drainage
for pain had more symptoms and post-operative pain than those
patients who underwent resection or combined resection and
32
drainage procedures. Patients with combined pancreatic resection
and drainage procedures had the least amount of constant pain.
Further studies are needed to determine the optimal strategies for
surgical interventions.

In our study therewas no difference in pain and painmedication
between the base CP group and the PSCP group. We did not have
access to detailed preoperative data. The PSCP group had a lower
incidence of pancreatic insufficiency, possibly due to the inflam-
mation subsiding slowly after surgery. Similar findings have been
reported in earlier studies [30,31,36].

CP patients undergoing pancreatic surgery for pain had more
pain post-operatively if they had already undergone ERCP. In our
study CP patients who had undergone ERCP before surgery received
more pain medication than patients who had not undergone ERCP
prior to surgery. Moreover, no post-operative morphine was
needed in patients undergoing their first surgery without prior
endoscopic treatment and early surgery also seems to achieve
better pain relief.

Similar results have been reported in other studies such as the
Dutch ESCAPE trial, where an endoscopy-first approach resulted in
more pain at 18 months while quality of life remained the same. In
our study CP patients with no prior surgery had higher QOL scores
[31]. Another Dutch randomized trial compared endoscopy and
pancreatic surgical drainage [37]. In the two-year follow-up the
surgical group were more pain free than patients treated with the
endoscopic approach (40% vs. 16% respectively p ¼ 0.007). A Czech
randomized trial compared endoscopy to surgery and the surgical
group had more painless (with or without pain medication) pa-
tients than the endoscopy group at five-year follow-up (surgery
32% vs. endoscopy 15% p ¼ 0.002) [38]. In our study, 12% of the
patients underwent total pancreatectomy for CP. These patients
had approximately the same amount of constant post-operative
pain and opiate use than the rest of the surgery group.
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Our study has some limitations. We were not able to collect
complete preoperative data from all the patients on pain, medica-
tion and QOL before the surgical interventions. Even though the
SBPC register is the largest CP register in existence, surgical oper-
ations are rare, and thus the overall number of patients meeting our
inclusion criteria is still fairly small. Although this is a cross-
sectional study the numbers are too small for multivariate ana-
lyses. It should be noted that the time factors after surgery differ,
not being consecutive causes limitations in the causality between
surgery and outcomes. We assume that the surgery group have an
altogether more severe disease spectrum than the conservatively
managed population. The International Study Group of Pancreatic
Surgery in 2020 released a standard for reporting details prior to
and after surgery, including the use of opiates, pancreatic insuffi-
ciency and quality of life. According to this, the morphology of the
pancreas and the outcome of surgery should also be reported. In the
future adhering to these standards will result in a more reliable
comparison of surgical outcomes and better care for CP patients
[39].

There is preliminary data to suggest that pancreatic surgery for
CP may not only slow down the inflammation but also delay the
development of pancreatic insufficiency. In our population CP pa-
tients treated surgically for pancreatic pain had less EPI and
endocrine insufficiency than the base population. Similar results
have been reported in earlier studies [40,41].

More studies are needed to determinewhich CP patients benefit
from surgery and when an endoscopic approach may suffice for
pain relief.

We conclude that surgery for CP is rare. Surgical procedures
were performed in only 7% of the CP patients in the SBPC database.
In half of the patients the indication was pain. Most of these pa-
tients underwent endoscopic procedures before surgery. Half of the
patients reported being pain free after surgery, either with or
without pain medication. Patients who underwent a resection or
combined resection and drainage seemed to achieve better pain
and symptom control than the patients who underwent surgical
drainage only. Further studies are needed to determine the optimal
strategies for surgical interventions.
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