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regression model (unadjusted analysis) is illustrated for global
health vs. pain severity score.

Life quality and pain severity vs. opioid consumption

Opioid consumption was negatively correlated to global health
scores (r ¼ "0.34; P < 0.001) and positively to pain severity scores
(r ¼ 0.36; P < 0.001).

Life quality and pain severity vs. drinking and smoking categories

Drinking category was not associated with global health scores
(F¼ 0e3; P¼ 0.9) or pain severity scores (F¼ 0.78; P¼ 0.54). In line
with this, no associations between smoking category and global
health scores (F ¼ 1.9; P ¼ 0.15) or pain severity scores (F ¼ 0.71;
P ¼ 0.49) were seen.

Life quality and pain severity vs. duration of chronic pancreatitis

The duration of CP was not correlated to global health scores
(r ¼ "0.04; P ¼ 0.67) or pain severity scores (r ¼ 0.05; P ¼ 0.63).

Discussion

We investigated the association between pain symptom burden,
complications and life quality in a well characterised population of
patients with CP. Pain was the most prominent symptom in our
cohort and its severity was significantly correlated with self re-
ported QOL, while the pain time pattern (i.e. constant vs. inter-
mittent pain) was not related to life quality. When controlling for

potential interactions with exocrine and endocrine pancreatic
insufficiency, as well as other complications of CP, exocrine and
endocrine pancreatic insufficiency was not related to QOL, while
the presence of pancreatic and extra-pancreatic complications was
associated with decreased life quality.

Pain symptom burden and quality of life in chronic pancreatitis

The mechanisms underlying pain in CP are increasingly under-
stood. In most patients a complex interplay of pancreatic and extra-
pancreatic complications, local neural damage, inflammation and
abnormal central processing contributes to the generation of the
pain experience [16]. Iatrogenically induced pain due to surgical or
endoscopic complications and drug related side-effects may further
worsen pain [5]. Taken together, no single cause of pain can be
found in most patients and consequently it is not surprising that
interventional and medical attempts targeting single mechanisms
often fail to control pain [17e19]. This leaves a large percentage of
patients with imperfect pain control and in need of new alternative
treatment regimes. In order to design optimal trials to evaluate
such new treatment regimes, it is fundamental to fully understand
the nature of symptoms in CP and their influence on QOL [20].

A limited number of studies have examined life quality and its
association with symptom burden in patients with CP. In a large
multi centre study from the North American pancreatitis study
consortium the temporal pattern of pain was associated with dif-
ferences in QOL and patients with constant pain were reported to
have lower QOL than patients with intermittent pain [6].

Table 4
Parameter estimates from regression models of EORTC QLQ-C30 global health status against pain severity score.

Covariate Global Health (Unadjusted analysis) Global Health (Adjusted analysis)

Parameter Estimate P-value Parameter Estimate P-value

Constant a 66.5 ± 4.4 <0.001 a 78.3 ± 6.6 <0.001
Pain severity score b1 "4.9 ± 0.96 <0.001 b1 "5.7 ± 0.98 <0.001
DM b2 b2 0.87 ± 4.4 0.85
EPI b3 b3 1.6 ± 4.4 0.72
Complicationsa b4 b4 "14.3 ± 4.8 0.004
Regression model
R2 0.21 0.28
F-statistics F ¼ 25.9; P < 0.001 F ¼ 9.0; P < 0.001

DM, diabetes mellitus; EPI, exocrine pancreatic insufficiency.
a Complications included pseudocysts, bile duct obstruction, duodenal obstruction and splenic vein thrombosis.

Fig. 2. Linear regression between EORTC QLQ-C30 global health status and pain
severity scores (unadjusted analysis is shown). The grey area represents 95% confi-
dence intervals.

Table 3
Correlations between EORTC QLQ-C30 subscales and BPI pain severity score.

Pearson's r P-value

Global health "0.46 <0.001a

Functional scales
Physical functioning "0.42 <0.001a

Role functioning "0.41 <0.001a

Cognitive functioning "0.36 <0.001a

Emotional functioning "0.30 0.001a

Social functioning "0.45 <0.001a

Symptom scales
Fatigue 0.55 <0.001a

Nausea and vomiting 0.32 <0.001a

Pain 0.66 <0.001a

Dyspnoea 0.30 0.002
Insomnia 0.38 <0.001a

Appetite loss 0.45 <0.001a

Constipation 0.15 0.14
Diarrhoea 0.09 0.40
Financial difficulties 0.29 0.003

a Significant result after adjustment for multiple comparisons.
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1.  Pain is foremost problem in patients with chronic pancreatitis 
2.  Pain exacerbations and intensity are the most frequent causes 

for hospitalizations in patients with chronic pancreatitis 
3.  Pain is the strongest predictor of poor QoL among complications 

to chronic pancreatitis 

Mulladi et al. GUT 2011 
Olesen et al. Pancreatol 2014 
Olesen et al. Submitted 2015 
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Epidemiology of pancreatitis pain in 
Northern Europe 
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51	
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pain severity did not influence QOL [6]. In contrast, pain severity
was significantly correlated to QOL in a study from Poland [1].
Furthermore, the association of QOL and symptoms of pancreatic
dysfunction as well as pancreatic and extra-pancreatic complica-
tions have not been clearly established. Taken together more
research is needed in this area in order to better understand the
complex interplay of symptoms, complications and QOL in CP. This
information is also crucial to design more accurate and clinically
meaningful endpoints in future outcome trials [7].

In the present study we investigated the association between
pain symptoms, complications and QOL in a well-characterised
North European population with CP. We hypothesised that an
increased pain symptom burden and more complications would
significantly decrease QOL. The primary aims of the study were: 1)
to investigate the association between pain symptoms (i.e. pain
severity and pain pattern in time) and QOL, 2) to examine putative
interactions with exocrine and endocrine pancreatic insufficiency,
as well as pancreatic and extra-pancreatic complications (i.e.
pseudocysts, bile duct obstruction, duodenal obstruction and
splenic vein thrombosis). In addition, we explored any associations
of QOL to lifestyle factors (i.e. smoking and drinking habits) and
duration of CP.

Methods

This study was a cross-sectional study conducted at two tertiary
referral hospitals in the Netherlands and Denmark. The ethical
Committees in both countries approved the study, and all patients
provided written informed consent. The diagnosis of CP was based
on The Mayo Clinic diagnostic criteria [8]. We included findings of
ductal pathology from magnetic resonance chol-
angiopancreaticography (MRCP) in addition to endoscopic retro-
grade cholangiopancreaticography (ERCP) since MRCP is the
preferred diagnostic modality to characterise ductal pathology
nowadays and has replaced the role of ERCP as a diagnostic test [9].
Information on patient demographics, aetiology and duration of CP,
Body Mass Index (BMI), diabetes, complications to CP (i.e. pseu-
docysts, bile duct obstruction, duodenal obstruction and splenic
vein thrombosis), and the use of pain medications were obtained
from clinical interviews in the outpatient clinics of our institutions
and through review of the individual patient records. The TIGAR-O
risk factor classification system was used to categorise patients
according to the risk factor most strongly associated with pancre-
atitis [10]. For example, a person with recurrent acute pancreatitis
due to excess alcohol consumption were categorised under “toxic-
metabolic” predisposition rather than “recurrent and severe acute
pancreatitis” predisposition. The faecal elastase-1 concentration
test, 72-h fecal fat collection and the 13C-mixed triglyceride breath
test were used to diagnose pancreatic exocrine insufficiency ac-
cording to the preferred local clinical practice.

Subjects were stratified into 5 categories by mean reported
alcohol consumption using definitions similar to the National
Health Interview Survey [11]. Drinking categories included ab-
stainers (no alcohol use), light drinkers (!0.5 drinks per day or !3
drinks per week), moderate drinkers (>0.5 to 1 drink per day or 4 to
7 drinks per week for women; >0.5 to 2 drinks per day or 4 to 14
drinks per week for men), heavy drinkers (>1 to <5 drinks per day
or 8 to 34 drinks per week for women;>2 to <5 drinks per day or 15
to 34 drinks per week for men), and very heavy drinkers (>5 drinks
per day or >35 drinks per week for both sexes). Tobacco use was
stratified by number of cigarette packs per day as suggested by the
North American Pancreatitis Study-2 consortium [6].

The European organization for research and treatment of cancer
quality of life questionnaire (EORTC QLQ-C30) was used to evaluate
QOL [12,13]. The EORTC QLQ-C30 is composed of single-item

measures and multi-item scales with scores ranging from 0 to
100 after linear transformation of the raw score. A high score for a
functional scale represents a high level of functioning, as does a
high score for the global health status, while a high score for the
symptom scale represents a high level of symptomatology.

Pain scores were measured using the modified brief pain in-
ventory short form (m-BPIsf) [14]. This 14-item questionnaire is
designed to captures two dimensions of pain: pain severity and its
interference with daily activities. Based on a 0 to 10 visual analogue
scale pain severity was measured as the arithmetic mean of the
current pain experience (i.e. “pain right now”) and the average,
worst and least pain during the previous seven days. In addition,
these four pain severity items were used to construct the pain time
pattern as illustrated in Fig. 1. The pain interference score was
calculated as the arithmetic mean of the following seven pain
interference items using the same 0 to 10 visual analogue scale as
for the pain severity score: 1) general activity, 2) mood, 3) walking
ability, 4) work ability, 5) relations with other people, 6) sleep, and
7) enjoyment of life.

Statistical analysis

All data are presented as mean ± SD unless otherwise indicated.
The associations between EORTC QLQ-C30 subscales and items,
pain severity, and clinical and demographic variables were ana-
lysed by a two-step procedure. First, putative associations were
explored by ANOVAs (categorical variables, i.e. pain time pattern,
drinking and smoking categories) and Pearson's productemoment
correlation coefficients (continuous variables, i.e. pain severity and
duration of CP). TukeyeKramer pairwise comparisons were used
for post-hoc analysis. Second, linear regression models were fitted
for significant associations from the primary analysis (i.e. life
quality vs. pain severity). The following factors were considered as
co-variables in the regression model to adjust for potential con-
founding: i) diabetes, ii) exocrine pancreatic insufficiency, and iii)
pancreatic and extra-pancreatic complications. All reported P-
values were two sided and a P-value <0.05 was considered as an
indication of statistical significance. For the primary analysis an
adjusted P-value !0.001 was used to account for multiple com-
parisons [15].

Results

A total of 106 patients with CP were enrolled in the study.
Seventy-five patients (71%) had parenchymal calcifications and 74
patients (71%) had ductal pathology, while histology was available
in 8 patients (8%). Baseline demographics and clinical characteris-
tics are reported in Table 1. The patients had a mean age of
57.6 ± 10.6 years and 73 (70%) were men.

Constant pain with intermittent pain attacks was the most
prevalent pain time pattern (51%), followed by constant pain (32%)

Fig. 1. Temporal pain pattern profiles of chronic pancreatitis patients.
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Characteristics of pain 

often postprandial 
may be neuropathic-like 



Pain mechanisms – the ”Aalborg classification”  

Surgery 

11
	

Wiring problem 
1.  peripheral sensitization 
2.  neuropathy 
3.  CNS changes Extrapancreatic 

complications 

3	 Plumbing problem:  
duct stenosis and stones 

Local: inflammatory mass, 
pseudocysts etc. 
 

Inflammation ~ e.g. cytokines 

Tissue hypertension 

6	

Surgical/endoscopical complications 

Drug induced bowel dysfunction 

Increased CCK production 
(stimulate pancreas & brain) 

Others 
1.  increased sympathetic activity 
2.  enteric nervous system changes 
3.  mesenteric ischaemia 
4.  opioid induced hyperalgesia 
5.  other concomitant diseases 
6.  smoking/alcohol, nutrition 

Lack of hormones 
~ diabetic neuropathy 

9
bacterial overgrowth 

Drewes et al. Pancreotodedia 2015 



plumbing wiring  

Drewes et al. GUT 2006 

Plumbing vs. wiring ? 

Endoscopy  
or surgery 

Medical  
treatment 



The ”usual suspects”:  
Strictures, stones and duct dilatation – what to do?  

decompression with endoscopy or surgery 



Drawbacks with existing studies 

1.  Studies are not blinded, historic data as controls 
2.  Insufficient follow-up 
3. No physiological evidence for effect!!! 



Ebbehøj et al. Scand J Gastroenterol 1990 

Tissue pressure and pain? 



Tissue pressure and pain? 

Manes et al. Int J Pancreatol 1994 

Pancreatic parenchymal  pressures increased  
- and correlated to ERC findings 

No correlation between parenchymal  pressure and pain 



Morphology and pain? 

% 
46 patients with calcific pancreatitis 

Bornman et al. Br J Sur 1980 



Pathophysiological changes vs. exocrine/endocrine function 
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NO correlations to pain 
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visit & treatment (when patients are desperate) Pain intensity (0-10) 

10  - 

0  - 

natural history without intervention 

Selection bias of treatment 



Sham controlled studies – what to learn from ortopedics ? 

Medial meniscus tear 

Sihvonen et al. NEJM 2013 
Brophy. J Bone Joint Surg Am 2014 

Partial Meniscectomy vs. Sham for Meniscal Tear

n engl j med 369;26 nejm.org december 26, 2013 2521

degenerative knee disease and varying degrees 
of knee osteoarthritis),6-8,21,22 we assessed whether 
arthroscopic partial meniscectomy is effective un-
der “ideal” circumstances.9,23 Accordingly, we se-
lected patients who would be expected to benefit 
from arthroscopic partial meniscectomy — 
those with a degenerative tear of the medial 
meniscus24,25 and no osteoarthritis19 — and the 
surgeons performing the operations were highly 
experienced. The use of a sham-surgery control, 
with study-group assignments concealed from 
patients as well as from those collecting data 
and analyzing outcomes, further increased the 
rigor of our trial. Because the act of performing 
surgery itself has a profound placebo effect,6,26,27 
a true treatment effect is impossible to distin-
guish from nonspecific (placebo) effects without a 
sham comparison group.28 Such bias is a particu-
lar concern in trials with subjective end points.29 
The proportion of patients who guessed that 
they had undergone a sham procedure was 
similar in the two groups, which indicates that 
the study-group assignments were concealed ef-
fectively and probably also contributed to the low 
treatment conversion rate (7% [5 of 76 patients]) 
in the sham-surgery group.

Some limitations of our trial warrant discus-
sion. Our results are directly applicable only to 
patients with nontraumatic degenerative medial 
meniscus tears, because a traumatic onset of the 
condition was an exclusion criterion. However, 
results of a post hoc subgroup analysis limited 
to patients who had a sudden onset of symptoms 
likewise showed no significant benefit of ar-
throscopic partial meniscectomy over sham sur-
gery, although the sample for this analysis was 
small. It is possible that some enrolled patients 

had knee osteoarthritis that was not apparent 
with the use of the clinical10 and radiological11 
criteria we used for diagnosis, but our approach to 
diagnosing osteoarthritis was consistent with ear-
lier controlled trials6,7 and with clinical practice. 
The observed 95% confidence intervals around 
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Sham surgeryArthroscopic partial meniscectomyFigure 2. Primary Outcomes in the Partial-Meniscectomy 
Group and the Sham-Surgery Group.

Lysholm knee scores (Panel A), Western Ontario Meniscal 
Evaluation Tool (WOMET) scores (Panel B), and scores 
for knee pain after exercise (Panel C) over the 12-month 
follow-up period are shown. Lysholm knee scores and 
WOMET scores range from 0 to 100, with lower scores 
indicating more severe symptoms; scores for knee pain 
after exercise range from 0 to 10, with higher scores indi-
cating more severe pain. I bars denote 95% confidence 
intervals. A single value was missing for one patient in 
the sham-surgery group at the 6-month follow-up and 
for one patient in the partial-meniscectomy group at the 
12-month follow-up; these values were not imputed.

The New England Journal of Medicine 
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2-year follow-up were comparable with the preinjury
value (mean, 5; range, 5 to 7; P ¼ .1072). In 34 patients
(79%), the level of activity improved to preoperative
status, and 25 patients (58%) returned to the same
preinjury activity level or even higher.

Pain Evaluation and Satisfaction
The highest pain ratings experienced during stren-

uous activity, during routine activity, and at rest
significantly improved from 59 " 29, 29 " 25, and 20 "
25, respectively, preoperatively to 14 " 18, 3 " 5, and
2 " 6, respectively, at the 2-year follow-up (P ¼ .0001).
The most significant improvement was reported
between preoperative status and the 6-month evalua-
tion for all 3 scales. The values were stable from
6 months to 1 year, whereas a slightly significant pain
rating decrease was reported from 1 to 2 years after
surgery for pain during strenuous activity (P ¼ .0035)
and for pain during routine activity (P ¼ .0220), but not
for pain at rest (P ¼ .6263) (Fig 4). Globally, the 3 pain
outcomes showed similar trends; however, the pain
rating during strenuous activity was almost 10 to
15 points higher than the ratings of pain with routine
activity or pain at rest at every evaluation. The number
of patients satisfied with their knee condition improved
significantly from 9% preoperatively to 95% at final
follow-up (P ¼ .0001), with a progressive improvement
through 2 years (70% at 6 months and 84% at 12
months).

Subgroup and Regression Analyses
The subgroup analyses of patients with acute or

chronic injury, male or female patients, patients with
an intact or damaged popliteal hiatus, and patients who
underwent isolated or combined procedures did not

show significant differences regarding the clinical
scores. After exclusion of patients who underwent
concurrent ACL reconstruction, medial femoral condyle
microfracture, or medial CMI surgery, the 33 patients
with isolated lateral CMI implantation were evaluated
(Table 3). The clinical outcomes of these patients
showed similar trends to the main study population;
moreover, their outcomes did not statistically differ
from those of patients who underwent concurrent
procedures to address ligamentous, medial cartilage, or
medial meniscal pathologies (Table 4).
However, the regression analysis showed acute versus

chronic setting, BMI, and presence of concomitant
procedures as potentially affecting the Lysholm score.
Specifically, the chronic injury pattern decreased the
Lysholm score by almost 7 points, an increase in BMI by
5 kg/cm2 decreased the Lysholm score by almost 6
points, and the presence of concomitant procedures
decreased the Lysholm score by about 8 points. The
Tegner Activity Level results were affected by sex (1.5
points higher in male patients) and BMI (almost 1 point
less for each BMI increase of 5 kg/cm2). The VAS score
for pain with strenuous activity was affected by acute or
chronic injury pattern and BMI. An increase of almost
13 points was reported in cases of chronic injury,
whereas an increase in BMI by 5 kg/cm2 resulted in an
increase of almost 15 points in the VAS score for pain
(Table 5).

Adverse Events and Survivor Analysis
Adverse events and reoperations were evaluated in

44 patients (43 patients who reached final follow-up
and 1 patient who underwent explantation). The 5
patients who were lost to follow-up did not have SAEs
or undergo reoperations during the available follow-up
evaluations.
Overall, 6 patients underwent a surgical procedure

during the evaluated follow-up period; in 5 patients
(11%) the procedure involved the index knee

Fig 4. Visual analog scale scores (from 0 to 100) for pain
during strenuous activity (blue line), during routine activity
(red line), and at rest (yellow line) at different follow-up
evaluation points, represented as mean value with standard
error bar. (Pre-op, preoperatively.)

Table 3. Demographic and Surgical Details of Patients With
Isolated Lateral CMI Implantation (n ¼ 33)

Parameter Data
Age at surgery, yr 31.4 " 11.6
Age at final follow-up, yr 33.6 " 11.7
Final follow-up, mo 24.1 " 1.1
Male/female, n (%) 21 (64)/12 (36)
Right/left knee involved, n (%) 19 (58)/14 (42)
BMI at surgery, kg/cm2 24.6 " 3.5
Time from first lateral meniscectomy, yr 6.5 " 7.1
Length of meniscal defect, % 66 " 11
Length of implant, mm 47 " 11
Intact/damaged popliteal hiatus, n (%) 24 (73)/9 (27)
Abnormal lateral cartilage, n (%) 24 (73)

NOTE. Data are presented as mean " standard deviation unless
otherwise indicated.
BMI, body mass index; CMI, Collagen Meniscus Implant.
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plumbing 

no relation between pain vs.  
strictures, stones or pressure 

wiring  
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to chronic pain that correlates with the duration or 
intensity of peripheral injury. 

Nociceptive and infl ammatory pain
Reversible changes in the properties of the peripheral 
and central nervous systems produce the increased pain 
hypersensitivity characteristic of infl ammatory pain.23 
Peripheral sensitisation results from the local action of 
infl ammatory mediators, including prostanoids released 
from injured and infl ammatory cells, on the peripheral 
terminals of high-threshold nociceptor sensory neurons. 
These actions activate intracellular signalling pathways 

that lead to the phosphorylation of ion channels and 
receptors on the nociceptor terminal membrane, 
reducing threshold and increasing excitability.24,25 This 
hypersensitivity reduces the intensity of the peripheral 
stimulus needed to activate nociceptors at the site of 
infl ammation (primary hyperalgesia). Once the active 
source of mediators subsides, with healing, so does this 
form of local hyperexcitability.

Central sensitisation is a form of synaptic plasticity in 
the spinal cord that amplifi es pain signalling.26 The 
plasticity is produced fi rst by the barrage of action 
potentials evoked by intense noxious peripheral stimuli, 
such as surgery, and the consequent synaptic activity 
generated in dorsal horn neurons, as well as by humoral 
signals released from infl amed tissue that act on the 
central nervous system.27 Via activation of intracellular 
kinases, alterations in pre-existing proteins in dorsal horn 
neurons are produced, increasing the traffi  cking of ion 
channels and receptors to the membrane and changing 
their function. Some hours after tissue injury, there is 
altered gene transcription in sensory neurons and in the 
spinal cord that augments the release and action of 
excitatory transmitters and reduces inhibitory trans-
mitters, including induction centrally of COX-2.27,28 The 
net eff ect is short latency (minutes) changes in neuronal 
excitability that, although fairly long lasting (days), are 
reversible. After induction of central sensitisation, the 
responsiveness of the neurons increases suffi  ciently that 
normally ineff ective synaptic inputs, including those 
elicited by innocuous stimuli, activate pain transmission 
neurons.29 Central sensitisation constitutes an abnormal 
perceptual response to a normal sensory input and results 
in the spread of sensitivity well beyond the peripheral site 
of injury (secondary hyperalgesia).30

Nerve injury
Unlike the plasticity produced by infl ammation, lesions 
to the peripheral nervous system can produce persistent 
maladaptive plasticity. Injured primary sensory neurons 
and their immediate non-injured neighbours begin to 
fi re action potentials spontaneously as a result of 
increased or novel expression and altered traffi  cking of 
sodium channels.31–33 This ectopic pacemaker-like activity 
contributes to spontaneous pain and, by inducing central 
sensitisation, further heightens pain sensitivity and 
produces tactile allodynia.34 Additionally, there are 
changes in the expression of synaptic transmitters and 
receptors and many other genes that modify transmission 
and responsiveness.35 These include a marked up-
regulation of the α2δ subunit of voltage-gated calcium 
channels, the binding site for gabapentin and pregabalin,36 
which is also involved in nerve injury-induced central 
sensitisation.37

Peripheral nerve injury also results in neuroimmune 
interactions. When an axon is cut, its distal end 
degenerates and is engulfed by infl ammatory cells. This 
action releases pain-producing signal molecules, such as 
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Figure: Sites and mechanisms responsible for chronic postsurgical neuropathic pain 
(1) Denervated Schwann cells and infi ltrating macrophages distal to nerve injury produce local and systemic 
chemicals that drive pain signalling. (2) Neuroma at site of injury is source of ectopic spontaneous excitability in 
sensory fi bres. (3) Changes in gene expression in dorsal root ganglion alter excitability, responsiveness, 
transmission, and survival of sensory neurons. (4) Dorsal horn is site of altered activity and gene expression, 
producing central sensitisation, loss of inhibitory interneurons, and microglial activation, which together amplify 
sensory fl ow. (5) Brainstem descending controls modulate transmission in spinal cord. (6) Limbic system and 
hypothalamus contribute to altered mood, behaviour, and autonomic refl exes. (7) Sensation of pain generated in 
cortex (past experiences, cultural inputs, and expectations converge to determine what patient feels). (8) Genomic 
DNA predispose (or not) patient to chronic pain and aff ect their reaction to treatment.

Kehlet et al. Lancet 2006 

Neurogenic pain and surgery 



Neurogenic pain in chronic pancreatitis 
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Pregabalin in chronic pancreatitis 

Olesen et al. Gastroenterol 2011 



Remember – the extrapancreatic causes for pain 

Surgery 

11
	

Wiring problem 
1.  peripheral sensitization 
2.  neuropathy 
3.  CNS changes Extrapancreatic 

complications 

3	 Plumbing problem:  
duct stenosis and stones 

Local: inflammatory mass, 
pseudocysts etc. 
 

Inflammation ~ e.g. cytokines 

Tissue hypertension 

6	

Surgical/endoscopical complications 

Drug induced bowel dysfunction 

Increased CCK production 
(stimulate pancreas & brain) 

Others 
1.  increased sympathetic activity 
2.  enteric nervous system changes 
3.  mesenteric ischaemia 
4.  opioid induced hyperalgesia 
5.  other concomitant diseases 
6.  smoking/alcohol, nutrition 

Lack of hormones 
~ diabetic neuropathy 

9
bacterial overgrowth 

Drewes et al. Pancreotodedia 2015 



What does it mean for nutrition ? 



Postprandial pain – the patient cannot eat 



Pain due to duodenal obstructions 
– the patient cannot eat 



Pain treatment with opioids 
- anorexia and the patient cannot eat 



Opioid induced bowel dysfunction 
– the patient cannot eat 

 

Peripheral 
opioid GI 

effects 

Abdominal  
pain 

Straining 

Nausea/ 
vomiting 

Bloating 

GORD 
Dry/hard  

tools 

Anorexia 

Incomplete 
evacuation 

Cramps 

Delayed 
digestion 

Brock et al. Drugs 2012 



Alternative and supplementary treatments 



Biological therapies 

Antibodies against tumor necrosis factor – ”Tanezumap” 

Osteoarthritis/low back pain 

interstitial cystitis/pelvic pain 

chronic pancreatitis ? 

Brown et al. Arthritis Rheum. 2013  
Nickel et al. Urology. 2012 



Ketamine – resetting the pain system 

Strigo et al. Pain 2005 
Bouwense et al. Reg Anesth Pain Med 2011 
Juel et al. BMJ Open 2015  

Patients with chronic pancreatitis had an effect 
of S-ketamine on somatic pain pressures  

Ketamine attenuated unpleasantness to  
stimulation of oesophagus and skin 



Kapural et al. Neuromodulation 2011 
Fregni et al. Eur J Pain 2011 

Spinal cord stimulation 

Transcranial magnetic stimulation 

    CNS stimulation and pancreatic pain     



Juel et al. Pain Prac 2015  
Juel et al. 2014 in prep. 

active 

sham 

Acupuncture and pancreatic pain ?     



Selection of treatment – individualised medicine 



Individualized vs. group statistics 

Th10 

C5 

Olesen et al. PLOS ONE 2013 
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Figure 1
Schematic illustration of the principle in SVM classification and regression. For simplicity the features are illustrated as the portion of low and high
frequencies extracted from the EEG signals, although the input space in this study was a seven dimensional space representing all frequency bands.For each
subject, the input features were calculated and given as input to the SVM classifier with a label indicating if the patient was treated with pregabalin or
placebo.The SVM calculated an optimal decision rule to separate the pregabalin (grey) group from the placebo (black) group.For patients classified correctly,
the distance to the decision rule (representing the overall change in the EEG) was determined.The overall purpose of applying the SVM is to assess changes
in all frequency bands simultaneously.This complies with the complexity in the EEG signals where multiple sources in the pain matrix generate oscillations
in different bands, and the interaction between these sources might reflect the analgesic effect of pregabalin

C. Graversen et al.
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Ratio ”local vs. universal sensitization” 

The more segmental hyperalgesia the better  
effect         individual tailored therapy  

Olesen et al. PLOS ONE 2013 

prediction accuracy of 84% 


