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Abstract

Background: Chronic Pancreatitis (CP) causes morphological changes in the

pancreatic tissue, leading to complications and pain, which may require endoscopic

interventions.

Objective: Our aimwas to determine the frequency of endoscopic procedures (EP) in

CPpatients and to analyse pain andquality of life (QoL) in these patients after their EP.

Methods: This study included 1327 CP patients from the Scandinavian Baltic

Pancreatic Club (SBPC) database including four countries and eight centres. We

analysed patients undergoing EPs and gathered information on the EP, pancreatic

function, pain, disease and duration. The EORTC C‐30 QoL questionnaire was

gathered prospectively and multivariable analysis was conducted on independent

parameters between the groups. The reference population had no interventions

(n = 870).

Results: 260 CP patients (22%) underwent EPs, median one year (range 0–39 years)

after CP diagnosis. 68% were males. The median age was 59 (20–90) years. Most

common aetiological factors were alcohol in 65% and smoking in 71%. Extracor-

poreal shock wave lithotripsy (ESWL) was used in 6% of the CP population and in

21% of the EP group. Biliary duct stenting was performed on 37% and pancreatic
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stenting was performed on 56% of the patients. There was no difference in pain

patterns between patients who had pancreatic stenting and the reference popula-

tion. The EP group had slightly better QoL (p = 0.047), functioning and fewer

symptoms than the reference population, in the multivariable analysis there was no

interaction effect analysis between the groups. The pancreatic stent group had

better QoL and the same amount of pain than the reference group. The patients who

needed later surgery (23%) had more pain (p = 0.043) and fatigue (p = 0.021).

Conclusions: One in five of the CP patients underwent EP. These patients scored

higher on QoL responses and had better symptom scores. CP patients who had

pancreatic stenting performed had the same pain patterns as the reference popu-

lation. Randomised prospective trials are needed to determine the effect of

endoscopy procedures on CP patients.

K E YWORD S

biliary stent, chronic pancreatitis, endoscopic retrograde cholangiopancreatography,
extracorporeal shock wave lithotripsy, pancreatic stent, quality of life

INTRODUCTION

Persistent inflammation in chronic pancreatitis (CP) may lead to

morphological changes in the pancreatic tissue causing ductal ab-

normalities, pancreatic fibrosis, pseudocysts and biliary obstruction.

These changes may contribute to the development of chronic pain.

Conservative management of CP includes patient education to avoid

risk factors such as alcohol and smoking, pain management and

treatment of pancreatic endocrine and exocrine insufficiency.1–3

Invasive interventions are often needed to treat pain and com-

plications such as biliary or pancreatic duct obstruction or pseudo-

cysts and involve both endoscopic and surgical procedures.

Endoscopic procedures (EP) may include pancreatic or bile duct

dilation and stenting via ERCP (endoscopic retrograde chol-

angiopancreatography). Currently a stepwise approach is preferred,

with endoscopy being a first‐ in‐line treatment because of the vast

range of possible treatment options and being less invasive and

permanent than surgery.4–6 Estimates of frequency vary widely but

studies show that 27%–76% of CP patients undergo EP,7–9 with a

decline in procedures in the last 20 years due a rise in sensitive

imaging modalities replacing ERCP.10,11

EPs have been shown to provide pain relief with varying effect

(36%–80%).12–15 Furthermore, CP and its complications impair

quality of life (QoL), causing a chronic burden on the patient and the

healthcare system.8,16,17 It is important from the patient's perspective

to ascertain QoL status in CP patients needing endoscopic proced-

ures for CP related complications and pain compared to CP patients

in whom conservative treatment suffices. There are no studies as far

we know where QoL is evaluated in CP patients needing endoscopy

compared to patients not needing invasive treatments.

Our aim was to study the QoL and pain of CP patients after EP in

a large population of CP patients reflecting real‐world clinical prac-

tice. QoL in the CP cohort was measured once.

METHODS

This was cross‐sectional multicentre study including data from the

Scandinavian Baltic Pancreas Club (SBPC) database.18 The data were

collected from 11th of January 2011 and extracted in 26th of

November 2019. The study included eight centres in Europe (Finland,

Norway, Denmark and Lithuania). We included patients meeting the

M‐ANNHEIM probable or definitive diagnostic criteria for CP.19 The

baseline cohort comprised of 1327 patients; patients undergoing EP

were identified from the baseline cohort (n = 260) and compared to

patients who did not undergo and EP (n = 870) after exclusion of

patients with missing procedural data and patients undergoing direct

surgery without prior EP (n = 197) (Figure 1).

Key summary

Summarise the established knowledge on this subject

� Invasive interventions are often needed to treat chronic

pancreatitis (CP) related complications and pain.

� Quality of life (QoL) and pain in CP patients after

endoscopic procedures (EP) are not well described.

What are the significant and/or new findings of this study?

� Endoscopic procedures are extremely common (over

20%) in CP patients.

� QoL was better in CP patients with EPs, compared to the

reference CP population.

� CP patients with EPs did not experience more pain

compared to the reference CP population.

� More prospective studies are needed to determine the

effect of EP on pain and QoL.
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The data were collected by the respective centres and we also

separately acquired data on the type and year of EP and the number

of procedures performed. We also gathered data on pancreatic

function, EPs, QoL, pain and CP aetiology. Exocrine pancreatic

insufficiency (EPI) was screened for either by faecal fat collection,

faecal elastase‐1, or a C13 mixed triglyceride breath test. EPI was

determined by reference to the United European Gastroenterology

guidelines.20 Endocrine insufficiency was defined using the American

Diabetes Association classification for diabetes.21

QoL and symptoms were measured prospectively using the

EORTC (European Organisation for Research and Treatment of

Cancer) QLQ‐C30 questionnaire. The QLQ‐C30 is a 30‐item ques-

tionnaire originally designed for cancer patients but also validated for

CP patients.22 The EORTC QLQ‐C30 is composed of the following 15

scales: Global health status/QoL and five functional scales: physical

functioning, role functioning, emotional functioning, cognitive func-

tioning, social functioning and nine symptom scales: fatigue, nausea

and vomiting, pain, dyspnoea, insomnia, appetite loss, constipation,

diarrhoea and financial difficulties.

We used the EORTC scoring manual for the QLQ‐C30 ques-

tionnaires and responses were scored from 0 to 100. In the QoL and

functioning scores, a higher score was taken to represent better QoL

while for the symptoms score a lower score reflected fewer

symptoms.

Ethical aspects

The study follows the ethical principles of the Declaration of Hel-

sinki.23 The study was approved by the Ethics Committee of Tampere

University Hospital, Finland (Ethical committee code R15187). Each

participating centre obtained approval from their local institutional

review boards. All the patients participating in this study had an

informed written consent signed.

Statistical analyses

Unless otherwise specified, data are presented as medians (range)

and the EORTC QLQ‐C30 response scores are presented as means

(SD). We used Pearson's exact test for categorical variables. The

analysis of the normally distributed continuous variables was done

using linear regression (EORTC QLQ‐C30 Global health status/QoL)

and Mann Whitney U test was used for non‐normally distributed

variables (The remaining EORTC QLQ‐C30 parameters).

A multivariable analysis was conducted using a hierarchical

regression analysis model. The Multivariable analysis was conducted

separately for all quality of life variables, with the following inde-

pendent variables: aetiology (alcohol, smoking, efferent duct and

hereditary pancreatitis), age, disease duration, gender and pain. We

measured the interaction effect of the variables using the R2‐changes
value. An R2‐value of 0.01 was considered to affect the outcome by

1%. IBM SPSS® (Armonk, NY, USA) version 28 was used for the

statistical analyses. A p‐value of less than 0.05 was considered sta-

tistically significant.

RESULTS

The final study cohort comprised of 1130 patients of whom 260 pa-

tients (23%) had undergone EP(s) and 870 (77%) were conservatively

managed (Figure1). Thedatawere registered amedianone (0–39) year

after the first EP. The EP group had a median age of 59 years (20–90)

and 68%were male. The median BMI was 22.9 (15–48), similar to that

F I GUR E 1 Flowchart of chronic pancreatitis (CP) endoscopy patients. The data were gathered from the Scandinavian Baltic Pancreas Club
database and details concerning endoscopic procedures were collected separately. The final study group was formed of CP patients
undergoing endoscopy for pancreatic complications or pain n = 260.
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of the reference CP population. The median disease duration was

4 years (0–41) years. Patient characteristics are presented in Table 1.

Aetiology

In the EP group the most common aetiological risk factors were

excessive alcohol consumption (65%) and smoking (71%), which were

equally distributed among patients with and without EP. Efferent

duct obstruction was more common in the EP patients (14% vs. 10%,

p < 0.001) while hereditary pancreatitis was more common in the

reference population (3.8% vs. 9.7%, p = 0.003) (Table 1).

Endoscopic procedures

Multiple EPs were performed in 44% (n = 115). Pancreatic stenting

was performed in 56% (n = 146) and 72% of the patients had multiple

pancreatic stenting procedures (median 2) (Table 2). We do not have

data on the type of pancreatic stents used.

Biliary stenting was done in 37% (n = 97) of the EP patients.

Pancreatic and biliary stenting were both performed in 13% (n = 34).

Plastic biliary stents were used on 57%, metals stents 14% and both

stents in 29%. Of the patients undergoing biliary stenting, 55%

needed multiple biliary stents (median 2).

Endoscopic pseudocyst drainage was performed in 32% and

percutaneous drainage in 8% of patients. Extracorporeal shock wave

lithotripsy (ESWL) was used in 6% of the CP population and in 21% of

the EP group.

Twenty‐three per cent (n = 60) of the EP patients underwent

pancreatic surgery later, median one (0–11) year after their first EP.

These included 49% duodenum preserving pancreatic head re-

sections (e.g. Frey procedure), 34% pancreatic resections (e.g. pan-

creaticoduodenectomy) and 17% drainage procedures (e.g. Puestow).

Patients who did not have EP prior to surgery were omitted from the

analysis. Of these 13% had duodenum preserving pancreatic head

resections, 43% pancreatic resections and 13% drainage procedures.

The indication for surgery was pain in 57%, suspicion of malig-

nancy in 13%, complication in 18% and 12% was unknown. The in-

dications for patients with no EP before surgery were pain in 33%,

suspicion of malignancy 26%, complications in 39% and finally 2% had

an unknown indication.

Demographic details of patients needing EP and later pancreatic

surgery are presented in Table 3.

Pain

After the EP, 42% of the patients were pain‐free, 42% had inter-

mittent pain and 17% constant pain. In the reference population

TAB L E 1 Demographic of chronic pancreatitis patients who underwent endoscopic procedures.

Demographic
CP endoscopic group
n = 260

CP reference population
n = 870 p‐value

Females/Males 32%/68% 33%/67% 0.729

Age (range) 59 (20–90) years 60 (18–89) years 0.221

BMI (range) 22.9 (15–48) 22.8 (13–46) 0.585

Time after diagnosis (range) 4 (0–41) years 2 (0–39) years <0.001

Aetiology

Alcohol 65.3% 60.3% 0.145

Nicotine 71.0% 68.0% 0.369

Nutritional 2.4% 3.9% 0.272

Hereditary 3.8% 9.7% 0.004

Efferent duct 14.0% 7.3% <0.001

Immunological 2.4% 2.8% 0.734

Unknown 6.3% 6.5% 0.882

Pancreatic calcification 77.2% 67.3% 0.003

Pancreatic duct stones 48.7% 33.7% 0.003

Main duct dilation 73.2% 48.1% <0.001

Pseudocysts 53.7% 35.1% <0.001

Exocrine pancreatic insufficiency 61.5% 53.2% 0.020

Endocrine insufficiency 45.4% 40.1% 0.152

Note: The reference population consisted of chronic pancreatitis patients without interventions from the baseline population. Bold values are

statistically significant (p > 0.05).

PARHIALA ET AL. - 887
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there were more pain‐free patients (p = 0.008) and less intermittent

pain patients (p = 0.035).

Data on pain medication was available in 39% of the EP group

and 44% of the reference population. Among EP patients, 31% used

opioids which was more than in the reference population 13%

(p < 0.001) while the proportions of patients without any pain

medication were similar (60% vs. 63%, p = 0.354).

Out of the EP group, the patients who had pancreatic duct

stenting performed had more opioid usage (26% vs. 13%, p = 0.004)

than the reference population but there was no difference in pain

patterns. Both groups had the same number of patients without pain

medication (Table 4).

Quality of life

The EORTC QLQ‐C30 QoL questionnaire results were available from

128 (49% of EP group) EP patients. The questionnaires were

completed amedian 4 years after their first intervention.We excluded

patients who also had pancreatic surgery (n = 32), resulting in 96 (37%

of the EP group) patients who were analysed in the final group.

The reference population here consisted of 382 (44%) patients

who completed the EORTC QLQ‐C30 questionnaire a median of

two1–39 years after their diagnosis. The two groups did not differ in

age, sex, alcohol or by aetiology but the reference population had a

shorter disease duration (p < 0.001) and more smoking (p = 0.029).

TAB L E 2 Procedural demographic of endoscopic procedures done on chronic pancreatitis patients from the Scandinavian Baltic
Pancreatic Club database.

CP interventions n = 260 % How many times median (range)

Biliary duct stenting 97 37% 2 (1–33)

Only plastic stents 51 57%

Only metal stents 13 14%

Both stents 26 29%

Pancreatic duct stenting 146 56% 2 (1–24)

Both stenting 34 13%

Spyglass EHL 1 0.4%

ESWL 54 21%

Endoscopic pseudocyst drainage 84 32% 1 (1–4)

Percutaneous pseudocyst drainage 20 7.7% 1 (1–7)

Had multiple endoscopic procedures 115 44% 2 (1–42)

Had later pancreatic surgery 60 23%

TAB L E 3 Clinical characteristics of chronic pancreatitis patients who had endoscopic procedures done and later pancreatic surgery.

Surgery n = 60 No surgery n = 200 p‐value

Pancreatic duct stenting 59% 57% 0.752

Multiple pancreatic stenting 48% 38% 0.330

Bile duct stenting 23 (44%) 67 (37%) 0.339

Both metal and plastic stent 4 (17%) 22 (33%) 0.159

Plastic stent 23 (100%) 54 (81%) 0.022

Metallic stent 4 (17%) 35 (52%) 0.004

ESWL 4 (7%) 50 (25%) 0.002

Calcification 82% 76% 0.397

Main duct dilation 64% 76% 0.094

Pseudocysts 40% 61% 0.012

Alcohol 65% 66% 0.927

Nicotine 58% 75% 0.018

Idiopathic pancreatitis 26% 2% <0.001

Note: Bold values are statistically significant (p < 0.05).
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The EP group had a slightly better QoL (57 vs. 51, p = 0.047) and

also better role, emotional and cognitive functioning responses

(average 70 vs. 62 p = 0.035, 74 vs. 68 p = 0.043 and 77 vs. 71

p = 0.046 respectively) compared to the reference population. The

CP reference population suffered more fatigue and appetite loss than

the EP group (48 vs. 40, p = 0.036; and 36 vs. 27 p = 0.045

respectively) (Figure 2a).

In a separate analysis smoking affected QoL results but it did not

have a statistically significant interaction effect between the two

groups (p=0.905). Disease duration did not affectQoL nor did it have a

statistically significant effect between the groups (p= 0.680), the same

was found for alcohol (p = 0.334), hereditary (p = 0.898), efferent duct

aetiology (p = 0.120). When a multivariate analysis of the following

variables was conducted, alcohol, smoking, hereditary, efferent duct

pancreatitis, gender, age, disease duration or constant pain, all inter-

action effects ranged from 0% to 2%. Patients with painless pancrea-

titis had a 4.5% (p = 0.001) percent positive interaction with QoL

towards the reference population (Supplementary material S1).

Among CP patients who had subsequently undergone pancreatic

surgery after their EP, and thus were excluded from the original

analysis, QoL was also analysed as a subgroup (n = 32). The ques-

tionnaires were completed a median three1–16 years after surgery.

They had worse QoL, functioning responses and more symptoms than

the EP patients who did not have surgery (n = 96), but only pain

(p = 0.043), financial difficulties (p = 0.041) and fatigue (p = 0.021)

responses reached statistical significance (Figure 2b).

EP patients who had multiple endoscopic procedures (n = 45)

compared to one procedure (n = 51) had the same QoL, functioning

score and symptom scores. The patients who had pancreatic duct

stenting performed had slightly better QoL (p = 0.032) but func-

tioning and symptoms scores were the same as the reference pop-

ulation (Figure S1).

DISCUSSION

The present study including a large number of patients with CP

gives input regarding QoL and pain scores. In our study population,

one in five of the CP patients underwent EP and these patients

scored higher on QoL responses and had better symptom scores.

We also found that CP patients on whom pancreatic stenting had

been performed had the same pain patterns as the reference CP

population.

Quality of life

Patients with CP undergo a variety of procedures for pain and

management of complications. In our study, the EP patients' group

had more morphological changes in the pancreatic tissue, which was

as expected as these can contribute to abdominal complications and

pain and also prolong the inflammation, thus increasing likelihood of

need for EP.24 Even though pancreatic complications impaired the

patients' QoL, we found that patients who underwent EP for

pancreatic complications had better global QoL, functioning and

fewer symptoms than the reference population.16,17,25

CP patients needing EP had better global QoL and better func-

tioning and fewer symptoms than the reference population even

though pancreatic complications impaired QoL. In 2021 Han et al.

published a systematic review of QoL after EPs showing that EPs

improve QoL.26 Thirteen studies were analysed, most of them

focussing on pancreatic duct stenting combined with ESWL. In our

study we included biliary stenting (37%) and pseudocystal drainage

(32%). We found that CP patients who underwent EP had slightly

better function and fewer symptoms.

Patients with EP and later pancreatic surgery (23%) had worse

outcomes on all EORTC C‐30 parameters, but only pain, fatigue

and financial difficulties were statistically significant. In our earlier

study CP patients who underwent surgery for CP related pain had

better outcomes if they did not have prior EP.27 This could be due

to delayed surgery because of prior endoscopic procedures.

Hence, it is important to identify those patients likely to benefit

from endoscopy or need early surgery for CP as earlier studies

have shown that early surgery yields good results in relieving

pain.13,28

We cannot truly know why the EP group had better QoL than the

patients needing no interventions. This could be because of patients

being content that their pain and symptoms subsided due to the

endoscopic procedures. Generally, only symptomatic patients should

be treated and it may be that there are symptomatic CP patients

TAB L E 4 Outcomes of pancreatic duct stenting for chronic pancreatitis patients.

Patients who had pancreatic stenting CP reference population p‐value

n = 128 n = 714

Constant pain 13% 14% 0.852

Intermittent pain 40% 34% 0.172

Painless 47% 52% 0.251

n = 73 n = 385

Opioids 26% 13% 0.004

No pain medication 65% 63% 0.668

Note: Bold values are statistically significant (p < 0.05).
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lacking adequate treatment. Another possible reason for EP patients

having better QOL, is that patients who undergo endoscopic pro-

cedures may have a better relationship with pancreatologists,

possibly leading to better treatment and improved abstinence from

alcohol and smoking.29

Pancreatic stenting and pain

The most prominent symptom of CP is chronic abdominal pain.17 CP‐
related pain is one of the main challenges in the treatment of CP.

Conventionally it has been assumed that ductal pressure was higher

in patients with pain, but it is now known that the mechanisms

behind pain are more complex, involving factors such as inflamma-

tion, ischaemia, opioid hyperalgesia as well as peripheral and central

sensitization of the nervous system.30

In our study population most (60%) of the endoscopic procedures

were pancreatic duct stenting. Symptomatic pancreatic strictures,

duct stones and pancreatic leaks can be treated with endoscopic

pancreatic duct stenting.31 Pancreatic duct stenting can offer pain

relief in duct strictures in up to 90% in the short term, but in the long‐
term surgery may yield a better result.28,32,33

Even though the EP patients used more opioids than the refer-

ence population, the number of patients with constant pain was the

same as that in the reference population. In a recent study it was

found that pain was independent on disease duration but did seem to

decrease over time, probably due to medical treatment and in-

terventions.34 Endoscopic treatment alone does not seem to suffice

for pain management but should be combined with appropriate pain

medication.

Approximately 90% of CP patients have abdominal pain at some

point during the course of the disease. We found that approximately

F I GUR E 2 (a) EORTC QLQ‐C30 quality of life of chronic pancreatitis (CP) patients who underwent endoscopic procedures had slightly
better cognitive, emotional and role functioning and less appetite loss and fatigue the CP reference population. (b) When comparing CP
patients who had later pancreatic surgery after endoscopic procedures, the surgical group had more fatigue, pain and financial difficulties. A
higher score in QOL/functioning represents a better score. A lower score in symptoms represents a better score.
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half of the patients undergoing pancreatic duct stenting were pain‐
free, which was approximately the same as reported in earlier

studies and in our reference group (Table 4).35,36 However, in the EP

group (31%) and the pancreatic stenting subgroup (26%), there was

more opioid usage than in the reference group (13%).

There was no difference in pain response among patients needing

multiple pancreatic stents compared to patients who had one

pancreatic stent, which is reassuring as most patients needed multi-

ple procedures. It should be noted, however, that any intervention

will have a major effect on pain, and this is being explored in an

ongoing study comparing EP þ ESWL with sham interventions.37,38

Plastic stents are habitually used for pancreatic duct strictures,

which are either straight or more anatomically shaped S‐model.5 In

some cases, a self‐expanding covered metal stent can be used in the

pancreatic duct but seems to have a higher stent migration rate.39

Other endoscopic procedures

Larger (over 5 mm) pancreatic obstructive stones can be treated with

ESWL which can be combined with ERCP. In our study one in five CP

patients undergoing ERCP had ESWL performed and approximately

30% of those undergoing ESWL had no ERCP. Patients with EWSL

underwent less pancreatic surgery, which could be due to clinical

differences and availability of ESWL in the treatment of calcific

pancreatic masses. ESWL and ERCP in combination should be taken

into account as an alternative to surgery in suitable patients with a

calcific pancreatic mass if malignancy can be reliably ruled out.40 An

emerging alternative to ESWL is pancreatoscopy guided intraductal

lithotripsy which has shown promising results.41

Nearly 40% of patients in the EP group and 7% of the whole CP

population needed biliary stenting. CP‐related benign biliary stric-

tures can be treated with multiple plastic stents or self‐expanding
metal stents. Generally multiple procedures are needed for an

optimal result.42 In our study half of the patients needed more than

one stenting procedure; 57% had plastic stents and 14% metal

stents and in 29% both stents were used (Table 2). Patients with

metal biliary stents were less likely to undergo pancreatic surgery

(Table 3).

Pseudocyst drainage is common in CP patients; one third of the

EP patients in our group had endoscopic transmural drainage and 8%

had percutaneous drainage. Pseudocysts were more common in the

EP population than in the reference CP population. Also the EP group

undergoing pancreatic surgery (Table 3) had fewer pseudocysts this

could be due to recently developed techniques for endoscopic

treatment of pseudocysts leading to a decrease in the need of sur-

gical interventions in the treatment of pseudocysts. Only symptom-

atic pseudocysts should be treated. Symptoms may include pain,

infection, obstruction, fistulas or bleeding.43

This study is a multicentre cohort study from Northern Europe

and provides an important overview of CP patients' long‐term QoL

and opioid use after endoscopic procedures. The SBPC is the largest

registry on CP. A weakness of this study is that we did not have

enough data on QoL, pain and opioid use before EPs. Also, a majority

of patients in the reference (68%) and EP (61%) were missing data on

pain medication. Consequently, this only provides information on EP

patients compared to CP patients with no EPs. The reference popu-

lation is problematic as conservatively managed patients most likely

differ from patients needing endoscopy, yet in our multivariable

analysis we still found no significant differences affecting the EORTC

QLQ‐C30 analysis. Even though CP patients have a low QoL asso-

ciated with complications and lifestyle, pancreatic morphology does

not correlate with QoL, which should be taken into account when

choosing invasive endoscopic procedures.44

CONCLUSION

At least one in five CP patients needed EP for CP‐related compli-

cations. Despite this, they did not seem to have lower QoL, but may

even have better functioning QoL and fewer symptoms than refer-

ence CP population. There was no difference in pain patterns in pa-

tients who underwent pancreatic duct stenting compared to the

reference population. It seems that CP patients who undergo EP have

improved QoL, still a substantial number of the patients need later

surgery. Prospective randomised clinical trials are needed on the

effect of EPs on QoL in CP patients and to determine which patients

need early surgical intervention and for which patients EP proced-

ures suffice.
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