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Chapter 1

Aim and outline of the thesis

This thesis is about pain, in particular chronic, malign pain and the effects of
surgical interventions (more specifically, neurolytic celiac plexus block and
videothoracoscopic splanchnicectomy) to treat this pain. The following three
patients groups are evaluated: (1) patients suffering from chronic pancreatitis, (2)
pancreatic cancer and (3) post-cholecystectomy pain syndrome The main research
questions are whether patients suffering from these problems can effectively be
treated by these methods and whether is it possible to predict which patients will
more likely profit of these interventions than others. The aim of this thesis is also
to outline a biopsychosocial perspective to chronic pain, since it is anticipated that
a biopsychosocial perspective may be helpful to understand the differential effects
of these treatments.

The thesis is structured as follows. The first two chapters present
introductions into pain as a biopsychosocial phenomenon and current pain
treatment methods. Chapter 2 provides an introduction into pain. For the current
thesis, the following aspects are important. First, the difference between acute,
functional pain and chronic, dysfunctional pain. Second, that the phenomenon
pain has to be considered at four different (Loeser) levels (nociception, pain
perception, pain experience, pain behavior), each with its own dynamics and
influences. Third, that pain is a biopsychosocial phenomenon, meaning that
psychological, social and biological factors exert an influence on the pain
experience and expression. Finally, specific attention has been devoted to pain
and the patients groups which have been evaluated in the current thesis.

Chapter 3 discusses the currently available pain treatments and
demonstrates that each intervention is directed at one specific Loeser level. This
also makes clear why an intervention, which may be considered successful at a
lower level (e.g., nociception), not necessarily results in a positive effect at a
higher level (e.g., pain behavior).

Subsequently, five empirical studies (one cross-sectional and four
prospective case-controlled) are reported. In chapter 4 the effects of two widely
applied surgical interventions to chronic pancreatic pain are compared: neurolytic
coeliac plexus block and videothoracoscopic splanchnicectomy. The main
objective of this chapter is to evaluate the effectiveness of the introduced methods
of invasive treatment in the short and long-term perspective with special emphasis
on reported pain and different aspects of quality of life.

Chapter 5 reports on the evaluation of factors that can contribute to the
modification of pain and suffering in the examined group of pancreatic pain
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patients, also treated invasively for pain. Special attention is given to preoperative
factors that may be relevant i.e., the strategy of conservative treatment and the
timing of referral for invasive treatment, history of preoperative surgery in upper
abdomen and social support before pain-surgery and throughout the follow-up.

Chapter 6 presents more empirical data of chronic pain patients treated
surgically - patients who underwent gallbladder removal (cholectectomy) but
who still suffer from pain despite successful removal of the initializing stimulus
(gallbladder stones). The modification of pain perception due to psychosocial
factors is evaluated in this chapter. In addition, social support and cognitive
factors are considered and evaluated to obtain a perspective of pain reported by
patients after gall bladder removal.

The results and conclusions of these studies are integrally summarized and
discussed in chapter 7. The limitations of our studies are outlined and
recommendations for future research are presented. In addition, possible
implications for improving psychological and medical strategies in pain treatment
of chronic pancreatic pain patients are considered.



Chapter 2

Pain: a biopsychosocial phenomenon

Pain is one of the great mysteries of life. Since pain is an important signal of
present or impending tissue damage effected by a harmful stimulus, most
multicellular organisms have the ability to experience pain or irritation. This helps
to protect organisms from the dangers of their surrounding world. The memory of
pain prevents future contact with potentially noxious stimuli such as fire and
sharp materials. Pain is an important signal of bodily disturbances, disease or
injury. Despite its aversiveness and unpleasantness, it is an important part of the
existence of humans and animals. In fact, it is crucial to survival, because it
encourages an organism to avoid noxious stimuli. Increased pain sensitivity can
signal that an injury is imminent, such as the ache from a soon-to-be-broken bone.
It may also promote the healing process, since most organisms will spare and
protect an injured region in order to avoid further pain. People born with
congenital insensitivity to pain generally have short life expectations.

On the other hand, chronic pain, which has become pathological rather than
beneficial and functional, seems to challenge the idea that pain is helpful to
survival. Furthermore, it is not clear what the survival benefit of sometimes
extreme forms of pain (e.g., toothache) might be; and the intensity of some forms
ofpain (for example as a result of injury to fingernails or toenails) seems to be out
of all proportion to any possible survival benefits.

There is broad consensus that pain is a subjective, personal experience
which makes it difficult to define. It includes both the sensory input and its
modulation by physiological, psychological and environmental factors. Not
surprisingly, there are no objective measures - there is no way to measure pain
directly by assaying blood or urine, or by performing neurophysiological fMRI
assessments. Measurement of pain must therefore rely on the patient's self
reports. The assumption is often made that because this measurement is
subjective, it must be of little value. The reality is that if the measurements are
made properly, remarkably sensitive and consistent results can be obtained.

As pain is an utterly complex and subjective phenomenon, attempts to
define it were unsuccessful for many years. It was not before 1979 when the
Taxonomic Committee of the International Association for the Study of Pain
proposed the definition suggested by Merskey et al. stating that „pain is a sensory
and emotional experience associated with actual or potential tissue damage, or
described in terms of such damage"'. This definition avoids linking the pain with
underlying pathology, but stresses the complex character of the phenomenon with
its psychological and biological components. It also emphasizes that pain can be
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present without accompanying tissue damage, or after recovery. Two more
important insights concern, first, the implications of the gate theoryz which is
helpful in understanding that psychological and physical factors may modulate
the pain experience and, second, Loeser's pain conceptualization (see Figure 2.1)
in which a distinction is made between (1) nociception, (2) pain perception, (3)
pain experience (suffering) and (4) pain behavior3'a

pain
behavior

pain cxpcrience
(su(tcrin9)

p~in
perception

nociception

Figure 2.1. Loeser's conceptualization of pain3.

This new conceptualization contrasts considerably with older, more
simplisic perspectives. In addition, it makes clear that different treatments may be
beneficial, because they might aim at different levels. The experience of pain is
affected by a variety of psychological factorss'~, while it also may have a strong
influence on psychological functioning, frequently resulting in depression,
frustration, fear, anger, agitation and anxiety, disturbed sleep and concentration
problems. Therefore, in the clinical context, pain should be perceived as a broader
phenomenon, also taking into account the patient's emotions, moods and
cognitions. For a full understanding and adequate treatment of pain, a
multidisciplinary approach is inevitable.

In what follows, I will briefly discuss the physiological, pharmacological
and psychological issues that appear relevant for clinical practice.
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2.1 Physiology of pain

Pain is generally generated by stimulation of nociceptors - receptors specialized
in the transmission of pain impulses localized within every part of the human
body'. It can also be initiated by lesions in the structures of the nervous system
(non-receptor - neuropathic pain) or may occur apparently without primary tissue
damage, but related to that type of lesion as experienced by the patientsA.

The processing of the pain information includes four stages3: (i)
transduction, ( ii) transmission, ( iii) modulation, and (iv) perception.

The process of transduction is performed within the primary endings
(receptors-nociceptors) of nociceptive neurons. In that process the energy of the
damaging stimulus ( mechanical, thermal, chemical) is transduced into electrical
impulses. The nociceptors are localized in most of the tissues, predominantly in
the skin, subcutaneous tissue, joints, muscles and viscera. The maternal cell of
the nociceptor is localized within the dorsal root ganglion (DRG) or within the
ganglia of cranial nerves (V,VII,IX,X)'.

Tissue damage or~and inflammation also results in the secretion of
inflammatory mediators (hydrogen and potassium ions, ATP, substance P,
bradykinin, histamine, serotonin, prostanoids), that act through the receptors or
ionic canals localized within the nociceptors. These substances also induce pain
signals. Simultaneously, the afferents of the primary nociceptive cells, in addition
to the ortodromic transmission to central nervous system, stimulate the secretion
of substance P that results in increased permeability of capillaries, which starts in
a positive feedback through further secretion of pronociceptive mediators9. The
nociception is associated with increased activity of the sympathetic system and
enhanced adrenaline output, secreted from the postganglionic sympathetic nerve
endings which stimulates own receptors within the same endings. Adrenaline
further acts through so called "peripheral sensitization" which is achieved by
secretion of prostaglandins sensitizing the nociceptors and leukotriens that
activate the production of pronociceptive mediators within the polynuclear
leukocytes~~.

The nociceptive information, coded as an electric impulse is transmitted to
the maternal nociceptive cell, which is localized in the ganglion of dorsal root.
This results in the secretion of stimulating aminoacids (glutaminians,
asparaginians), substance P and neurokinins. Those mediators are then transported
through the dendrites of the cell to the synapses formed with the afferent tracks in
the posterior horn of the spinal cord''9''0.

The information ultimately arriving in the cortex is modulated through
various systems including''9'~~:
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(i) endogenous opioid systems that (a) presynaptically inhibit the secretion of
pronociceptive neurotransmitters (CGRP, SP, EAA) in the central nervous
system and (b) hyperpolarize postsynaptic neurons in the central nervous
system;

(ii) noradrenergic mechanisms that inhibit nociception (induction and
potentialization of analgesia through stimulation of alfa-2 receptors
localized in the posterior horns of the spinal cord;

(iii) cholinergic mechanisms that inhibit nociception through hyperpolarization
and inhibition of secretion of pronociceptive neurotransmitters. This is
achieved by stimulation of muscarine and nicotine receptors;

(iv) serotonergic systems that inhibit (a) the transmission in spino-thalamic
tracks and (b) the secretion of pronociceptive neurotransmitters. The
serotoninergic (5-HT) system acts through neurons localized predominantly
in raphe nuclei and transposes impulses both to the hypothalamus and
cortex, as well as to the layers I, II and V in the posterior horn of the spinal
cord.

(v) the GABA-ergic system that inhibits secretion of pronociceptive
neurotransmitter through stimulation of GABA (y-aminobutyric acid)
receptors. The use of GABA receptors' agonists has been suggested in the
treatment of inflammatory and neuropathic pain.

The process resulting in pain awareness takes place in the brain. In
addition, there is a role for special nerve cells in the spinal cord that have the
capacity to amplify or reduce the pain signals. The pain signals arrive in the
thalamus, which forwards the information to three specialized brain areas: (i) the
physical sensation region (somatosensory cortex), (ii) the emotional feeling
region (limbic system) and (iii) the thinking region (frontal cortex). The brain
subsequently responds to these signals by sending information downward to the
spinal cord that moderates the afferent pain impulses. This process will be
described in the following paragraphs.

2.1.1 Gate control theory of pain
The gate control theory of pain, introduced by Melzack and Wall`'~ ~, had a crucial
influence on the directions of basic pain research yielding important new insights
for its treatment. The theory makes clear that the peripheral pain signals are
modulated within the spinal cord by signals from the brain and from peripheral
stimulation affecting other tracks. For example, rubbing the painful area
stimulates A(3 fibers that inhibit medullar synapses of AS and C fibers. As a
consequence, the afferent signals are weakened and this fact results in the
experience of less intensive pain. In addition, messages from the brain
(cognitions, emotions) influence the status of the gate in that way modulating the
intensity of the pain signals which arrive in the brain. This theory thus explains
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how cortical processing is involved in the integration of both sensory-
discriminative and affective-motivational aspects of pain. To summarize,
according to the gate control theory, pain is not only the result of information
ascending from the periphery, but is additionally significantly modulated by
descending pathways. Therefore, it is the balance between sensory and central
inputs that ultimately determines the level of pain awareness and suffering2'3.

Among the most important consequences of the gate control theory is the
stimulation of research on the identiiication of the receptor systems and
neurotransmitters involved in the modulation of pain stimuli. It is expected that in
the near future this will result in the development of a new generation of pain-
control drugs, affecting those mechanisms. It might also be possible in the future
to apply nanotechnology techniques to implant signal enhancers or inhibitors into
the neurofibers. The gate control theory also explains the working mechanisms of
TENS and spinal cord stimulation therapies, and it further clarifies the
physiological mechanisms underlying psychological interventions utilized in pain
management~Z. The theory forced the medical and biological sciences to accept
the brain as an active system that filters, selects and modulates inputs.

2.1.2 Neuromatrix theory of pain
Whereas the gate control theory's most important contribution to understanding
pain was its emphasis on the role of central neural mechanisms~~, the so-called
neuromatrix theory of pain proposes that pain is a multidimensional experience
produced by characteristic "neurosignature" patterns of nerve impulses generated
by a widely distributed neural network - the "body-self neuromatrix" - in the
brain. These neurosignature patterns may be triggered by sensory inputs, but they
may also be generated independently of them13.

The neuromatrix theory of pain provides a new conceptual framework to
clarify and understand the existence of chronic pain syndromes, which are often
characterized by severe pain lacking an association with discernable injury or
pathology. It proposes that the output patterns of the body-self neuromatrix
activate perceptual, homeostatic, and behavioral programs after injury, pathology,
or chronic stress. The experience of pain, then, results from the output of a widely
distributed neural network in the brain rather than from direct sensory input
evoked by injury, inflammation, or other pathology13'i4.

Among the multiple inputs that act on the neuromatrix programs and
contribute to the output neurosignature are: (i) sensory inputs (cutaneous, visceral
and other somatic receptors); (ii) visual and other sensory inputs that influence the
cognitive interpretation of the situation; (iii) phasic and tonic cognitive and
emotional inputs from other areas of the brain; (iv) intrinsic neural inhibitory
modulation inherent in all brain function; (v) the activity of the body's stress-
regulation systems, including cytokines as well as the endocrine, autonomic,
immune and opioid systems13'~a
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The neuromatrix, which is genetically determined and modified by sensory
experience, is the primary mechanism that generates the neural pattern that
produces pain. Its output pattern is determined by multiple influences that
converge on the neuromatrix13, of which the somatic sensory input is only part of.

2.2 Clinical aspects of pain

The link between pain and health care is quite clear. Pain is among the most
frequently reported reasons to see a doctor, while at the same time the anticipation
of pain is also a chief cause not to seek (necessary) medical help. For an adequate
understanding of pain, it is important to make a distinction between different
types of pain. Pain can be distinguished along different dimensions, e.g., the cause
(also benign or malign), the location, the kind of pain, and the duration.
Especially for the possibilities for intervention the duration is important. Below I
will briefly address different aspects of acute and chronic pain.

2.2.1 Acute pain
Pain is an utterly unpleasant feeling, and thus, its duration has a significant
importance. That is why duration - 3 months - has been accepted by IAPS
(International Association for Study of Pain) as the line between acute and
chronic pain'.

Acute pain generally has a clear cause - injury or disease that forms a
threat to the proper functioning of the body. In case adequate interventions are
withhold, temporary limitations of activities, but also serious injury or even
handicaps or death may ensue. The informative role of acute pain is therefore
most beneficial for the organisms.

The experience of acute pain can manifest itself at different levelss: (i) at
the behavioral level, characteristic reactions include specific facial expressions
and crying, withdrawal, and increase of protective behaviors; (ii) at the
physiological level, several autonomic nervous system reactions can be observed,
including increased heart rate, cardiac output, blood pressure, number of breaths,
sweating, nausea, muscular tremor and enlargement of pupils; (iii) at the
emotional level, the individual may feel anxious, angry, and occasionally
depressed, helpless, or frustrated; and (iv) at the cognitive level, patients may
develop implicit theories (pain cognitions) relating to the pain, with idiopathic
propositions about cause, controllability, meaning, etc.

Generally speaking, acute pain may be considered as having an important
signal functional and, therefore, is highly adaptive.
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2.2.2 Chronic pain
Sternbach~` defined the difference between acute and chronic pain as follows: „If
acute pain is a symptom of a disease, then chronic pain is a disease itself'. In
contrast to acute pain, chronic pain has lost its informative function, and thus
becomes incomprehensible, and turns into illness itself, affecting every aspect of
the patient's life. It may induce negative cognitions ("This pain will never end")
that increase fear and other negative emotions. If this is additionally accompanied
by severe losses (e.g., the capacity to work, achieving important goals and
fulfilling ambitions, earning money, understanding and respect from the family
and social environment), the patient may loose his confidence to recover. Chronic
pain takes a central position in a patient's life and makes all other things
unimportant; it raises the question of the meaning of life. Chronic pain is
generally accompanied by a variety of negative emotions: frustration, anger,
helplessness, sadness and depression, which are typically associated with a low
mood, loss of interests and possibilities to experience pleasure, loss of appetite,
sleep problems (especially early waking up), lack of energy, problems with
concentration and, finally, suicidal thoughts and tendencies~. It is estimated that
the incidence of depression in chronic pain patients exceeds two-fold the average
incidence in general population and prevalence estimates of more than 400~o have
been reported~b.

Chronic pain is further characterized by specific motion symptoms
(generalized slowing of activities) and neurovegetative symptoms (constipation,
lack of appetite)~R. There are also typical cortical symptoms: decreased tolerance
to any kind of pain, defining any stressors (physical and psychological) as pain,
slowing of cognitive processes, abnormal perspective to the disease (e.g., chronic
pain patients start to perceive themselves as handicapped persons, takes position
of passiveness), limiting the world of interests to the problem of painb'i9-zo At the
subcortical level pain is associated with depressive mood, in contrast to acute
pain, where anxiety and anger prevail~~'~'. In chronic pain, fear is sometimes
present due to constant search for its "incurable" reason2~. Depression is
accompanied by sleep disturbances (difficulty falling asleep, early waking up,
sleeplessness in the morning)z'. This may lead to overuse of sedatives and sleep
drugs, and fast co-addictionz3''`4. High irritability caused by their helplessness, a
decreased libido and sexual disturbances'`'''̀5 complete this picture.

2.3 Pain in a biopsychosocial perspective

Due to the complex nature of the world, biomedical science is inclined to apply a
reductionistic approach, concentrating itself on parts or fragments in an attempt to
understand the whole through knowledge about its parts. Ever since Rene
Descartes tried to explain the relationship between res extensa (body) and res
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cognitans (mind) and the way of transmitting information from one to another'`6,
this reductionism and indirect approach became the paradigm for research on
nociception27, resulting in the distinction between sensory and emotional
perception of pain, which has dominated in western medicine until quite recently.
It should be underlined that contemporary understanding of pain exceeds far
beyond its mechanistic origins, and takes into account cognitive, personal, social
and cultural perspectives'`g''`9.

2.3.1 Pain modulators
Pain clinicians recognize that psychological and social factors contribute to
precipitating or exacerbating of most of the organic disorders30-3'`, are not only
reactive to biologic changes (e.g., depression and social withdrawal in response to
a pain disorder), and that these factors also may alter biologic function3o-3z
Depending on the character and history of pain (acute versus chronic), different
psychological variables may influence and modify pain perceptionb. The role of
attention and cognitive factors should be emphasized in acute pain, while coping
and mood states such as depression are of utmost importance in chronic painb'33

Chronic pain apparently results from a complex interplay of patho-
physiologic, psychological, social, and cultural factors. Below we briefly discuss
specific cognitive and emotional functions.

Cognitions
The perception of pain takes place at the highest level of nervous system - the
cerebral cortex34. This is where the cognitive processes occur that enable
localization of nociceptive stimuli, evaluation of its intensity, giving it context
and meaning and, finally, initiating reaction. Among the most important functions
of cognition is the interpretation of additional input from internal and external
sources, contributing to an overall picture of the situation35. Based on this
appraisal of the situation and with the background of individual resources, an
adequate reaction is undertaken - flight or fight, withdrawal or coping with the
problem33. Cognitive processes can significantly modulate the perception of pain
itself or the activities undertaken as a response to pain. Pain cognitions are major
determinants of the pain experience34. Implicit ideas about the cause, meaning and
curability of the pain have been demonstrated to influence significantly how
patients cope with their pain35. In addition, one should consider the context and
the perceived consequences of the pain. The classical example is the soldier at the
battlefield whose wound and pain may imply withdrawal to a safe situation and
being honored and financially rewarded, whereas a similar wound in a civilian
may only be associated with significant losses, such as decrease in physical
activity, in income and self-esteem;b. Pain cognitions are modeled in one's
specific cultural context37.



PAIN AS A BIOPSYCHOSOCIAL PHENOMENON 17

Negative thinking about oneself and one's situation in the context of pain is
referred to as catastrophizing - experiencing extremely negative thoughts about
one's plight and interpreting even minor problems as major catastrophes. This
appears to be a particularly potent way of influencing pain and disability.

The following three aspects of catastrophizing can be differentiated3~: (i)
rumination (I cannot stop thinking about it); (ii) exaggeration (I am afraid that the
pain is stronger than me) and (iii) helplessness (I cannot stand it). This way of
thinking may strongly interfere with an adequate adaptation to living with pain, as
every positive aspect of one's condition is ignored or not noticed. Catastrophizing
has been found to be among the key factors most significantly predicting failure
of pain therapy. For example, it has been demonstrated by Keefe39, that the
therapy of patients with rheumatoid arthritis who were highly catastrophizing (as
assessed by the Coping Strategy Questionnaire) was significantly less successful
than in patients who were not catastrophizing.

In addition, there is evidence that expectations concerning capacities of
coping with chronic pain, especially the sense of control over pain are strongly
and positively predicting good coping with pain. Another related predictor of
good coping with pain and major determinant of therapeutic change40 is self-
efficacy - the personal conviction that one is able to produce a desired outcome in
a given situation. Patients characterized by high sense of self-efficacy, and high
willingness to cope cognitively or behaviorally with difficulties are more likely to
benefit from pain therapies. There is also evidence suggesting that a high sense of
self-efficacy is associated with higher activity of the endogenous opioid system
and the immunological system. Consequently, patients with a higher sense of self-
efficacy can better tolerate pain with higher intensity that those with low sense of
self-efficacy41.

As cognitions and expectations are in principle not fixed and unchangeable
factors, attempts to modify them may have important consequences for the coping
and ultimately the well being and quality of life of these patients.

Attention is defined as an active process of selection of information
reaching the consciousness42. Pain stimuli have high priority in our information
processing system, as they carry extremely important information about the
current status of the organism, possible disturbances and lesions. It has been
demonstrated that patients suffering from intensive pain have significant
difficulties concentrating on any other cognitive activities43. This is due to the
limited capacity of our information processing system. The filter of the attention
generally provides highest priority to information that is new, adding the
characteristics of the stimulus involving the strength and localization4'`. If the pain
prolongs, the information looses the aspect of novelty and thus the importance for
the organism~.

In contrast, in situations demanding high concentration, the pain
information can be, at least temporarily, suppressed. This situation is often



1 g CHAPTER 2

observed in sportsmen who continue their game despite injury. In these situations,
cognition and emotions collaborate and the attention is directed away from thepainas-ae

Since attention is at least partially consciously controlled, it can be directed
to specific stimuli. This fact has been utilized in some of the psychological
methods of pain treatment, for example distraction, that can be applied both to
acute and chronic paina'. It has been demonstrated that diverting attention away
form pain stimulus through distraction acts both in a sensory way (reduction of
felt pain) and in an affective way (reduction of emotional discomfort)a~.

Emotions
The main function of emotions involves the signaling of situations important for
the interests or even survival of the individual and motivating efforts supporting
the coping with those situations. In addition, emotions have important
communicative functions, they signal to others what the individual feels and
intends to doa9.

There have been a number of studies confirming the influence of emotional
arousal on pain perception. The intensity of pain reported by volunteers was
decreased when the pain stimuli were accompanied by pleasant music, nice
pictures or funny films, whereas negative emotions led to increased pain
perceptionso-sZ It has also been found that fear may increase the pain experience
when its source is related to the pain, but that it decreases the pain perception if it
originates from a different sources3

Unfortunately, until now it has not been possible to explore the neuronal
mechanism responsible for the modulating influences of emotions on pain
perception. There is some evidence showing that the change in the emotions
results mostly in the alteration of the affective component of pain (suffering)
while changes in attention results both in sensory and affective modulationsa. Data
from studies on the use of hypnosis suggest that the anterior cingular cortex
(ACC) may be significantly involved in emotional modulation of pain perception,
especially in the case of negative emotions55. In addition, the prefrontal cortex
seems to be the other area of brain involved in emotional modulation. This brain
structure is being aroused both by positive and negative modulatorss3.sa,sb

Social factors
Man is a social creature, which implies that social relations are crucial for his
development and well-being. The unity of language and culture shapes the
expression of emotions. This obviously also includes the expression of pain. In a
classic study, Zborowski (1969) demonstrated that White Anglo-Saxon
Protestants generally attempted to suppress their reaction to pain, as they consider
public expression of pain and suffering as intimidating, while Americans of
Italian and Jewish origin preferred open expression intending to acquire social
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attention and support. Apparently socialization is a primary determinant of people
respond to pain'~57. For example, Greenwald observed no significant relation
between ethnic identity and the sensory dimension of pain, but identified
differences among ethnic groups in its affectzve dimensionSR. And Edwards et al,
found that African-American subjects had lower thermal pain tolerance than
whites59. The authors interpret this finding as suggesting differences in the
affective dimensions of pain. They also discuss previous research, however,
showing that minority status alone can account for lowered pain tolerance59. The
importance of culture to pain and ethnicity is well explored by Bates, who applied
quantitative and qualitative methods to compare patients at a pain center in New
England with those at an outpatient medical center in Puerto Rico. Her findings
show lower pain intensity among New England patients. In their pain response,
the Latino immigrants more closely resembled the New England group, implying
that the pain response of ethnic groups is indeed shaped and reshaped by culturebo.

There is also an important role of the family, which can provide support,
help and giving sense of safety for a patient treated for pain. The family and
friends may help to form a new self-concept, to reestablish and create adequate
life-goals or to make true the plans that allow breaking negative schemes that
associate pain with the end of satisfying life.

Another important aspect concerns the work environment. Professional
activity is a significant aspect of life, enhancing skills and possibilities, prestige
and financial situation. Nevertheless, when the pressure becomes too high, it may
result in deterioration of health. The will to gain additional compensation can be a
secondary factor enhancing pain reporting by patients. On the other hand,
unemployment diminishes their possibilities to accept (part-time) jobs. This
incapacity may emphasize the sense of being handicapped, resulting in a low self-
esteem, and often, a worse financial situationb'. A poor socio-economic situation
is consistently associated with increased risk of painb'̀. Lower social status is
associated with more difficult access to contemporary medicine and using less
effective psychological coping methodsó2.

Finally, social support seems to be an important modifier of the pain
experience. Chronic pain patients who are satisfied with their level of social
support are less depressed and more likely to take active steps to cope with their
pain~3. Lopez-Martinez demonstrated that social support can be a double-edged
sword for patients with chronic pain; high levels have been linked to less pain and
distress, but attention from spouses as well as "solicitousness regarding patient
pain behavior" were supposed to actually intensify pain~. This study tested a
hypothetical model of the relationships between social support, pain coping, and
chronic pain adjustment applying Structural Equation Modeling. The results
indicate that perceived social support and pain coping are independent predictors
of chronic pain adjustment~.
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In a review on social support influence on pain in chronic cancer pain
patients, Zaza and Baine concluded that there is a direct significant association
between social activities and social support and cancer pain4. Higher levels of
pain were associated with decreased social activities, lower level of social
support, reduced social functioning and lower resiliency of the social network.
Pain and social well-being appear to be negatively associatedó3

Also in experimental studies, social support, even provided by a stranger,
has been shown to decrease the perception of pain induced by a cold pressor
task~5. On the other hand, the presence of a same-sex friend resulted in higher
reports of pain in women exposed to an experimental cold pressor taskbb

In conclusion, social factors are important as co-determinants of pain
experience and expression. This seems to hold both for acute and chronic pain.
However, as will also be outlined in the following chapter, in particular in case of
(benign) chronic pain, the reactions of the social environment may also reinforce
pain behaviors.

2.4. Characteristics of pain and other symptoms in selected diseases
Due to my specialization, my research has focused on the following groups of
patients: (1) patients suffering from chronic pancreatitis, (2) pancreatic cancer and
(3) post-cholecystectomy pain syndrome.

Severe pancreatic diseases as pancreatic cancer (PC) or chronic pancreatitis
(CP) are usually associated with an intractable pain that is the most bothering
ailment in those diseases. The pain strongly affects the whole entire life of the
patients, impacting their work and normal every-day functioning~''68. This is the
ailment the patients indicate as the most disturbing and keeping them in bed all
day long. The fatigue and depression they suffer from are also associated with
pain there is no run away from.

Chronic pancreatitis (CP) is an irreversible and progressive disease that
leads to morphological changes characterized as atrophy of glandular tissue and
the hypertrophy of connective tissue~9-7~. The incidence of CP in Poland reaches 5
new cases yearly per ] 00 000 citizens. It afflicts mostly men, in their 40-ties. The
main symptoms of CP are: secretory insufficiency - insufficient production of
pancreatic enzymes mainly lipase, tripsine, amylase, chymotripsine and endocrine
insufficiency - mostly affecting secretion of insulin and therefore causing diabetes
- and severe pain that demands therapy even with the use of opioids59. As much as
900~0 of the cases are associated with chronic alcohol abuse. The disease is
accompanied with malnutrition, as pain and enrymatic insufficiency restrain the
appetite of the patient.

The role of surgery in the treatment of CP is limited. Although the surgical
algorithms for life threatening hazards as common bile duct stenosis, bleeding,
rupture or infection of pseudocyst are quite clear, the spectrum of surgical
procedures for pain therapy has been yet rather narrow. Successful drainage and
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resection operations of the pancreas may lead to pain relief in fifty to seventy five
percent of patientsó9'"'7z. Unfortunately, they are connected with a significant
percentage of complications, and thus should be instituted only in carefully
selected cases and performed only in experienced centresó9''3

Pancreatic cancer (PC) has intractable pain as it's most disturbing and
incapacitating symptom. Moreover, sometimes it is the only - apart from jaundice
and weight loss - symptom of the most advanced stage of the disease. Although,
surgical resection remains the treatment of choice for pancreatic cancer, it can
refer only to a limited percentage of patients. Unfortunately, fewer than 200~0 of
patients are diagnosed to have resectable disease at the time of diagnosisbe,~a,~s PC
is the 4th reason of cancer death in the world. It mostly affects patients after 60,
1.5 - 2 times more often men than women, with slight predominance in Afro-
American ethnicity. The progress of the disease is usually hidden and
symptomatic patients usually present with advanced stage of the disease. The
symptoms are pain (due to infltration of the nerves), jaundice (due to the tumor
closing the biliary tree), and ileus (due to the tumor closing duodenum)'a.

Surgical resection remains the treatment of choice for pancreatic cancer.
Unfortunately, fewer than 200~0 of patients are found to have resectable disease at
the time of diagnosis. Five-year survival is reached in no more than So~o of the
patients, higher survival rates are reached only in highly specialized centers, and
do not exceed I So~o'a. Intractable pain is the most disturbing and incapacitating
symptom in the patients suffering from advanced PC. Palliative interventions are
justified to relieve the clinical symptoms with as little interference as possible to
the quality of life. Different methods have been suggested for pain control,
ranging from the use of narcotic analgesics and celiac plexus block to open
surgical procedures. Medical therapy has been often ineffective, and narcotic
addiction is a common consequence, which itself may strongly affect the patients'
quality of life74.

Post-cholecystectomy pain syndrome (PCPS), like all galibladder
diseases, predominantly gallbladder stones (cholelithiasis), is mainly treated by
cholecystectomy. This symptomatic disease affects mostly women, aged 40-60,
fertile and slightly overweight7ó'". The symptoms consist of pain after meal
(especially fatty), bloating, nausea. In some cases of blockage of the biliary tree,
strong colic pain is present. Surgical excision of the gallbladder, which is a golden
standard of the treatment, can be performed via the classic or the laparoscopic
way'g. In most cases, the disease is cured, though some reports do not show
complete withdrawal of all symptoms'~'79-g'. It was postulated in the early
1950sgZ'83 that those unclear sufferings may be due to so-called post-
cholecystectomy syndrome. Originally, this syndrome was attributed to a vast
range of possible causes: unnoticed gallstones left in the common bile duct, bile
or duodenal fistula, partial or total stenosis of common bile duct due to
postoperative stricture, chronic pancreatitis, cholangitis and stenosis of Vater
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papillag'̀ . More recently it has been shown that the pathomechanism of this
ailment may be caused by bile duct hypertension, as a result of sphincter of Oddi
dysfunction and dyskinesis of common bile duct within the absence of the
gallbladder~~'79'83. The latest studies underline the importance of sphincter of Oddi
dysfunction as a possible cause of `post cholecystectomy pain syndrome' (PCPS),
the new label for this syndromeAa~ss Whereas two types of sphincter Oddi
dysfunction (SOD) might be easily explained - type 1 as an obstruction of the
biliary tree and type 2 as a dysfunction of the liver enzymatic activity, the third
type - without physical obstruction of the biliary ducts or liver enzyme elevation
- remains a mystery.

These three groups of patients have been evaluated in the present thesis.

Conclusion

This chapter provided an overview of anatomical, physiological and
psychological factors relevant for pain. Such complex interactions can only be
appropriately described as a neuromatrix or a network of new and old impulses,
new and old track of communication and eventually new and old ways of
reaction. It focuses on the role of these factors on each of the different Loeser
levels of pain. In addition, some brief introduction into the pathophysiology ofthe
(pain related to the) selected diseases that will be evaluated in the thesis is given.
Insight into pain pathophysiology will provide the reader with a perspective on
possible factors that can influence pain perceived and expressed by these specific
patient groups. The here outlined biopsychosocial view of pain forms a
framework for further understanding of pain and suffering as a disease and for
establishing adequate methods ofmultidirectional treatment.
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Chapter 3

Interventions for pain

Contemporary medicine has developed a number of relatively successful pain
treatment methods. In addition, effective psychological methods have been
developed for the treatment of chronic pain patients, to teach them to cope more
adequately with their pain, or methods focusing on distraction, applicable during
painful medical procedures. Globally speaking, the currently used methods of
pain treatment can be divided into those applicable to acute or chronic pain, and,
on the basis of their method, as (a) pharmacological, (b) invasive, (c)
psychological and (d) alternative treatment (see table 3.1). Below I briefly discuss
the main treatments, their postulated working mechanisms and their applicability
in clinical situations. It can be seen that the treatments aim at different
mechanisms, e.g., focusing on the nociception, the transmission of the pain
signals to the brain, the pain gate, or, in particular in case of psychological
interventions, on challenging incorrect pain cognitions and deconditioning
reinforced pain behavior.

Table 3.1. Interventions applicable at different levels of the pain process

Acute pain Recurrent pain Cbronic benign Chronic malign

Nociception Pharmacology ( non- Pharmacology Pharmacology Phartnacology
opioid) ( non-opioid) (non-opioid) (non-opioid)
Surgery ( treatment Surgery ( treatment Surgery (treatment Surgery (treatment
of underlying of underlying of underlying of underlying
disease~in'u ) diseaselin'u ) disease~in'u disease~in'u

Pain perception Pharmacology TENS TENS~SCS TENS~SCS
(opioid) Acupuncture Surgery (VSPL, Surgery (VSPL,
Distraction Phartnacology NCPB, CEA) NCPB, CEA)
techniques ( opioid) Acupuncture Acupuncture

Distraction Pharmacology Pharmacology
techniques ( opioid) (opioid)
Biofeedback Relaxatiort~ Relaxatiott~Hypnosis

Hypnosis

Pain experience - Psychological Psychological Psychological
(suffering) intervention (CBT intervention (CBT intervention (CBT

and others) and others) and others
Pain behavior Physical therapy Physical therapy Psychological Psychological

Psychological intervention ( CBT intervention (CBT
intervention (CBT and other) and other)
and othersl
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3.1 Pharmacological treatment

Non-opioid pain treatment
Nonsteroidal anti-inflammatory drugs have been used for over 100 years; they
posses ant-inflammatory, antipyretic, and analgesic properties, and have been the
mainstay for treating chronic inflammatory conditions~. There is, however, a lack
of evidence for their efficacy in chronic and neuropathic pain'`.

This generic group of drugs is commonly prescribed in clinical practice. It
has been estimated that over 100 million people take NSAIDs regularly. Over 20
million prescriptions for NSAIDs were dispensed in England alone during 1999.

A systematic review of NSAIDs efficacy concluded that these agents are
especially effective for postoperative and acute musculoskeletal pain3.

Opioids
It is well-known that oral opioids are useful in a small proportion of patients with
chronic pain4. However, patients who develop problems with opioid therapy,
particularly addiction, are difficult to manage. Their manipulative behaviour is
time-consuming and frustrating for even the most tolerant staff. The long-term
effects of opioids are unknown, and their more widespread use in society almost
certainly leads to a greater availability for illicit use and abuse. For these reasons
prescriptive legal frame works discourage the prescription of these substancess.
Despite this, the prescription of opioids in Western countries is escalating and
evidence is accumulating for their efficacy and safetyb.

There is ample evidence for the efficacy of opioids in certain types of pain.
Peripheral, spinal and supraspinal modes of action have been proposed, modeled,
studied and confirmed. These data support our rational prescribing for patients
with cancer pain and acute pain in whom the painful source is usually clear and
the major determinant of a patient's pain behavior'.

Patients with chronic pain, however, present often with a complex mixture
of perpetuating factors. Many, if not all, additionally have a significant painful
source, but it may not be the predominant factor determining their pain behavior.
Consequently, treatment with opioids, which may only reduce part of the pain
process, may be inappropriate at best and detrimental at worstR.

Antidepressants clearly have an analgesic effect when compared with
placebo in neuropathic pain9. This effect was apparent for several different pain
syndromes, and was of a similar magnitude in the different syndromes, despite the
presumed differences in the underlying pain mechanisms.

Tricyclic antidepressants have been introduced to treat depression nearly 40
years ago. At the same time, it was suggested that these drugs had an analgesic
effect, but their use in clinical pain was actually prompted by empirical
observations of pain relief in diabetic neuropathy approximately 20 years ago. To
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date, the benefits of tricyclic antidepressants in various pain conditions have been
confirmed by numerous controlled clinical trials, and some of the new
antidepressants, such as selective serotonin (5-hydroxytyptamine) reuptake
inhibitors, also appear to relieve pain~~.

The antidepressants are mainly used in case of neuropathic pains for which
other analgesics are either ineffective or not suitable. At the present time,
antidepressants are the mainstay in the treatment of painful polyneuropathíes,
postherpetic neuralgia, and central poststroke pain~ ~.

Capsaicin is an alkaloid from chilies that first entered European knowledge
after Columbus' second voyage to the new world in 1494. It has been a feature of
pharmacopoeias for many years. Recent interest concerns the use of topical
capsaicin as an analgesic for a variety of conditions where pain may not be
responsive to classical analgesics. There is evidence that capsaicin can deplete
substance P in local nerve sensory terminals. Substance P has been thought to be
associated with initiation and transmission of painful stimuli, as well as a number
of diseases - arthritis, psoriasis and inflammatory bowel disease. This has given
topical application of capsaicin some degree of logic - remove the
neurotransmitter, and remove the pain9.

3.2 Invasive treatment

Transcutaneous electricalnerve stimulation (TENS)
TENS was originally developed as a way of controlling pain through the `gate'
theory1z. According to the theory, selective stimulation of A~3 nerve fibres could
block, or `close the gate' on signals carrying pain impulses to the brain".

Traditional TENS („HiTENS") uses frequencies of about 100 Hz. Lower
frequencies (2-5 Hz) are used in „LoTENS". Apart from constant background
stimulation, TENS may also produce short intensive stimulation in periods of
acute, breakthrough pain. TENS is considered a very successful method of pain
reduction, with minimal side effects14. However, the period of post-treatment
analgesia is rather short, it actually implies continuous treatment~s.

Spinal cord stimulation (SCS) for chronic pain, like TENS, is based on the
gate control theory of pain. Surgically implanted electrodes (usually but not
necessarily over the dorsal columns) are stimulated to activate pain inhibitory
mechanisms. The number and type of electrodes implanted, and the type of
stimulation received, is very variable~~.

Implantation can be at open laminectomy, or may be percutaneous. The
precise neurophysiology is unclear.
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Continuous epidural analgesia (CEA) using topical analgesics (for
instance: bupivacaine) or opioids (morphine) is most frequently applied in
hospitalized patient. Its use in out-patient facilities is limited, mostly due to the
risk of infection~'.

Electric stimulation of vagus nerve as a method of splanchnic pain
treatment has been also investigated in experimental settings. It presently
unfortunately lacks clinical investigation, but might be a present promising
forecast'~.

Neurolytic celiac plexus block (NCPB) has been initially introduced in
1914 by Kappis~y. It is performed by direct injection of necrotizing chemical
factors (50-100a~o ethanol or 6-70~o phenol) into the celiac plexus blindly or by
guidance of CT, MRI, or intraoperative sonography20-'`z. The main mechanism of
action is associated with destruction of the nerve by disintegration of lipids in the
axon and myelin sheath, increase of the pressure of fluid surrounding the nerve
and impairing the blood supply to the nerve. Satisfactory pain reduction is
reported in 10-950~0 of the patients23-24, and the period of analgesia rarely exceeds
2- 4 months, mostly due to incomplete destruction of the plexus. The
complications after NCPB concern 4- 600~0 of treated patients, and mostly
include: hypotension, diarrhea, impotence, lesions due to perforation of
intraabdominal vessels andlor organs, aortic pseudoaneurysms or pneumothorax19~
'`6. NCPB can also be performed intraoperatively under direct vision. In those
cases, the effectiveness of the method reaches 80-900~0, but the results are also not
longstanding~"`4-'~.

Videothoracoscopic splanchnicectomy (VSPL) is a surgical method
involving resection of major and minor splanchnic nerves bilaterally using
minimally invasive, thoracoscopic approach. It has been initially described by
Mallet-Guy in 194227. The results of this author were very encouraging (83.5 -
890~o satisfactory pain reduction in long follow-up), but other investigators
reported less positive outcomes: 64-690~o satisfactory results`~~~9. In addition, the
extent of the procedure (opening of the thorax) prevented wider acceptance of this
intervention, until the introduction of minimally invasive surgery. Melkie reported
the first splanchnicectomies performed via thoracoscopy30. Since then, the method
in various modifications has become widely accepted as feasible, safe in
treatment of chronic pain associated with chronic pancreatitis and inoperable
cancers of upper abdomen3i-3s

3.3 Psychological interventions

Psychological intervention is usually one component of a multicomponent
rehabilitative programme. However, most of the other components, such as
exercise, graded activity increases, drug reduction, and abandonment of



INTERVENTIONS FOR PAIN 33

unnecessary aids, are often also based on behavioural principles3~~37. The
interventions described here aim to improve patients' activity level and to reduce
maladaptive pain behaviours and drug intake, mainly by operant methods; to
improve control over pain and its adverse effects, mainly by relaxation
techniques; to enhance maintenance of treatment gains, by operant and cognitive
methods; and to mitigate negative mood and revise unhelpful beliefs by cognitive
methods.

Operant methods
The basis for the application of operant methods in pain has been provided by
Fordyce3g. Key idea is that although the pain experience is not changed, the pain
behavior and pain expression may be altered by behavioral intervention.

"The thesis ... is not that pain is originally produced by operant
conditioning ... but that much of the behavior occurring subsequent to
presentation of a presumed noxious stimulus may be accounted for and modified
by principles of learning, whatever the original cause of pain." 38

Thus operant methods are used to increase desired behaviours (such as a
range of activities, correct posture and movement, talking about subjects other
than pain and suffering) and to decrease or extinguish unhelpful habits (such as
excessive rest, overuse of drugs in relation to their limited benefits, frequent
verbal and nonverbal expression of pain). Maximum effectiveness requires
careful observation of antecedents and consequences of target behaviours (use of
pain dairies), ingenuity in manipulation of these variables, and high levels of team
consistency and even involvement of significant others in the delivery of socially-
rewarding responses to patients, most usually positive attention, interest and
praise.

The umbrella of behavioural techniques includes three approaches of
particular relevance here, all with extensive evidence of effectiveness in
mainstream psychological treatment. These are39:
(i) The use of graded exposure methods to increase engagement in feared

activities and to reduce fears,
(ii) The use of relaxation in modifying somatic responses to feared situations or

events and enhancing a sense of control,
(iii) Reinforcement of desired behavior and "punishment" of negative pain

behavior
(iv) The practice of clear communication and assertion skills.
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Cognitive methods
Cognitive methods originally relied on those of demonstrated utility in acute pain,
in clinical or experimental situations, in which manipulation of attention (e.g.,
distraction) attenuated pain40. The concept of self-efficacy41 offered a version of
control of clinical relevance and of greatest utility are the concepts of pain
cognition and pain coping, in particular of catastrophising4z , the belief system or
thinking habit in which the worst is expected and negative predictions are made
about the meaning and impact of pain on the person. Recently, the cognitive
model of depression of Beck43 has been introduced in the pain field, offering
theory and therapies superior to those based on traditional psychiatric models~.
As pointed out by McCracken and Turk45 "... the underlying assumption [is] that
affect and behavior are largely determined by the way in which the individual
construes the world. Therapy is designed to help the patient identify, reality-test,
and correct maladaptive, distorted conceptualizations and dysfunctional beliefs".

Cognitive-behavioural therapy
The methods described above are combined variously into what is usually
described as cognitive-behavioural therapy (CBT). While it is not necessarily true
that compound treatments bring all the benefits of their constituent elements4~
cognitive change may reliably result from behavioural change (for instance, the
change in beliefs that increased activity will cause harm when this prediction is
repeatedly disconfirmed), as may mood improvement (reduction in depression
from engagement in pleasant activities4z). Conversely, behavioral change may
result from altered beliefs (such as learning that increased pain on movement may
signal reversible muscle tension rather than irreversible tissue damage).
Combining behavioural and cognitive methods attempts to capitalize on the
beneficial changes associated with each. The basis of cognitive approach is the
idea that the emotional and behavioral response to pain is mostly determined by
subjective perception (context, previous experience, expectations), not the
physical aspect of the disease itself.

Six basic phases can be identified within this approach. First, evaluation,
when a therapist tries to gather relevant information concerning physical
disturbance, pain and factors that influence both problems. Special attention is
paid to potential mechanisms involved in the perpetuation of pain behaviours.
That information forms the basis for the beginning of the second phase, i.e.
reconceptualisation. During that stage, the therapist helps the patient to
understand the complex nature of pain and explains the influence of physical and
psychological factors on the experience of pain. Reconceptualisation prepares the
patient for the forthcoming procedures and enables creating realistic and
achievable aims of the therapy. During that phase, the patient is encouraged to
undertake physical activity and searching for new interests and hobbies, capable
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of diverting the attention from pain and handicap. In addition, attempts to reduce
pain killers are undertaken.

During the third phase, the so-called skill acquiring phase, the therapist
helps the patient to gain new methods of coping with pain. The patients receive
training in pain control techniques, including relaxation, attention focusing, breath
control, that increase the sense of control over pain and stress. In some patients,
this stage also includes avoidance techniques, guided imaginary or attention
diversion.

While the patient learns all applicable therapeutic procedures, the main
attention is directed towards training of acquired skills and using them in specific
situations. In the fourth phase, practical training, a role-playing including every-
day life scenes is used. Practical applications of the learnt methods are also
essential for the fifth phase, generalization of behaviours, during which the
patient is performing tasks proposed by the therapist in every-day life and is
encouraged to apply acquired skills in real social situations. Solving the problems
met by the patient in every-day functioning receives special attention. This is also
the stage in which the patient evaluates his~her own achievements and, what is
most important, integrates these new behaviors in one's repertoire as newly
acquired skills.

The last phase is the long term evaluation and follow-up. It is
operationalized as a series of ineetings scheduled every 3-6 months. During these
meetings the therapist and the patient discuss results and achievements of the
patient.

Biofeedback
Biofeedback is one of the techniques based on operant conditioning47. It aims to
produce in the patient the ability to control and influence selected physiological
functions with the help of equipment monitoring its natural course. Biofeedback
can be utilized to change a variety of physiological functions including heart rate,
blood pressure, skin temperature, muscular activity and brain waves.

Biofeedback has also been evaluated for its ability to reduce pain. Positive
effects have been reported for muscular and vascular tension in chronic
headaches, with a reduction of intensity and frequency of recurring pain.
However, there is some disagreement about the mechanism, it has been postulated
that the analgesic effect of biofeedback is mostly due to relaxation which is an
essential part of the procedure48. Relaxation decreases the arousal of higher brain
centers and muscular tension. It is generally effective in the alleviation of a
variety of symptoms, especially also muscular and skeleton pains. It also provides
the patient with an increased sense of control over hislher physical state`".
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Hypnosis
One of the oldest techniques of pain reduction is hypnosis. Although
contemporary techniques of hypnosis are based on the methods developed in 18`h
century. Additionally, it has been speculated that the ritual songs and rhythms on
drums, used in curing practices in primitive tribes may result in hypnotic effects
similar to those applied nowadaysa9.

Although there have been a number of reports describing surgical
operations under hypnosis, it should be underlined that effective hypnotic
analgesia can be obtained only in especially selected individuals susceptible to
this form of influenceso

The mechanism of action of hypnosis is still a question for debate. Some
authors claim that it is only a matter of suggestion, while other postulate more
complex interactions at the level of central nervous system. It has been supposed
that the mechanism of hypnosis is linked to the phenomenon of dissociation, i.e.,
a state, in which a patient can eliminate any sensory stimulation from awarenesss~-
sz

Distraction techniques
The experience of pain can be reduced by redirecting the attention to other,
purposely introduced stimuli. For over a decade, distraction has been investigated
and successfully applied in clinical practice to reduce pain associated with
medical proceduress3-sa Distraction techniques include watching movies, listening
to music, counting objects in the room and non-medical conversation. The
application of distraction is based on the assumption that pain perception has a
large psychological component in that the amount of attention directed to noxious
stimuli modulates the perceived pains3

It has been hypothesized that the ideal distractor would require an optimal
amount of attention involving multiple sensory modalities (visual, auditory, and
kinesthetic), active emotional involvement, and active participation of the patient
to compete successfully with the pain signalssa. Recently developed distraction
techniques that use advanced audiovisual (AN) technology more likely meet
these requirements than the traditional distraction methods mentioned earlier.
Some of these new techniques use only visual stimuli, but the majority apply
visual stimuli in combination with audio stimulation and distract the patient by
exposing him or her to two-dimensional (2-D) or three-dimensional (3-D) videos.
There is accumulating evidence that these advanced distraction techniques may
indeed significantly reduce pain associated with different medical interventions.

The most important limitation of the applicability of those techniques
seems to concern medical conditions that prevent the use of the necessary
equipment and earphones which severely limit the communication between the
patient and the health professional. The other problem concerns the possible
negative side effects or contraindications, in particular, simulator sickness. The
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close proximity and the relatively fuzzy quality ofthe images might cause nausea.

In nausea-prone individuals such as cancer patients receiving chemotherapy,

simulator sickness might aggravate the nausea. Also, patients who need to spend
considerable time with VR or AIV distraction (e.g., burn patients) may be at

increased risk. Nevertheless, it should be mentioned that the use of advanced

distraction techniques such as virtual reality or audio-visual distraction can be
widely used in medical practice both for short- and long-term painful
interventionssa

3.4 Co-therapeutic approaches

Physiotherapy and manual therapy
Physiotherapy should be involved in every multidisciplinary pain treatment. The
aims of the pain treatment usually also include with improvement of quality of
life and mobility of functioning. Alleviation of the pain, resulting from the use of
pharmacological and invasive methods, should be a background for further
physiotherapeutic treatment in order to achieve maximum effect. The most
frequently applied methods of physiotherapy include: muscular electro-
stimulation, ultrasound, warmth, kinesiotherapy and massages47~~.

Despite the fact that acupuncture is not perceived as a main stream medical
therapy, it is commonly used worldwide. There is evidence that a number of pain
patients benefit significantly from this method of treatment. Hypotheses on the
underlying mechanism of acupuncture and the localization of the piercing points
of the needles have no link with the anatomy of peripheral nervous systemss. On
the other hand, some studies suggest a role for endorphins (endogenous morphins)
as the substances released due to acupunctural stimulationsb. In traditional
Chinese acupuncture there are more than 300 points of piercing, located along so
called `meridians'. Acupuncture can be performed with classic thin needles, but
also with electrical and even laser stimulationss

There are also other complementary methods available - musical therapy,
reflexology, homeopathy, aromatherapy or shiatsu. Although, these all lack hard
scientific evidence for any positive effects, many patients seem to subjectively
benefit from the application of these methods.

Conclusion

Since pain is under the influence of multidirectional influences: biological,
psychological and social, the treatment of pain also demands multidirectional
approach. It has been presented above that, nowadays, the spectrum of inethods
applicable to the treatment of pain is wide and comprehensive. Medication,
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surgery, psychology and physical therapy should cooperate to provide adequate
and complex treatment for both pain and suffering, and facilitate not only current
remedy, but adaptation to every-day life as well.

This background on methods of pain treatment provides the reader with a
perspective on the further presented studies that utilized invasive pain treatment in
intractable pancreatic pain. More precisely, it has been shown that the in this
thesis evaluated surgical methods (neurolytic celiac plexus block (NCPB) and
videothoracoscopic splanchnicectomy (VSPL)) intervene at the Loeser level of
nociception, which may not necessarily imply a positive effect on pain experience
and pain behaviors, since other factors may exert their influence on these higher
Loeser pain levels.
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Chapter 4

Surgical procedures to reduce chronic pancreatic pain

General introduction

Pain is the most severe and bothering symptom of chronic pancreatitis and
pancreatic cancer, especially in its advanced, inoperable stage. Despite the use of
various methods of treatment, the patients still suffer from intractable pain, and
secondarily develop multiple pain-related behaviours. Those behaviours may be
different due to the different character of primary disease, but the common part of
them is that they severely disturb the adaptation to the stressful situation and
make adequate coping impossible.

In this chapter the effectiveness of the surgical pain treatment is evaluated.
The details of the procedure are shown and discussed, as well as brief history of

the method and possible problems that can be associated with this type of
treatment.
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4.1. Effectiveness of invasive pain reduction in chronic pancreatitis
and pancreatic cancer patients'

Abstract

Aim: To compare the effects of neurolytic celiac plexus block (NCPB) and
videothoracoscopic splanchnicectomy (VSPL) on pain and quality of life of
chronic pancreatitis (CP) patients.

Methods: Forty-eight small duct CP patients were treated invasively with NCPB
(n - 30) or VSPL ( n - 18) in two non-randomized, prospective, case-controlled
protocols due to chronic pain syndrome, and compared to a control group who
were treated conservatively (n - 32). Visual analog scales were used to assess
pain and opioid consumption rate was evaluated. In addition, the quality of life
was measured using QLQ C-30 for NCPB and FACIT for VSPL. Although both
questionnaires covered similar problems, they could not be compared directly one
with another. Therefore, the studies were compared by meta-analysis
methodology.

Results: Both procedures resulted in a significant positive effect on pain of CP
patients. Opioids were withdrawn totally in 47.Oo~o of NCPB and 36.40~0 of VSPL
patients, and reduced in 53.Oo~o and 45.40~0 of the respective patient groups. No
reduction in opioid usage was observed in the control group. In addition, fatigue
and emotional well-being showed improvements. Finally, NCPB demonstrated
stronger positive effects on social support, which might possibly be attributed to
earlier presentation of patients treated with NCPB.

Conclusion: Both invasive pain treatment methods are effective in CP patients
with chronic pain.

Key words: Chronic pancreatitis; Pain; Neurolytic celiac plexus block;
Videothoracoscopic splanchnicectomy; Quality of life

Basinski, A., Stefaniak, T., Vingerhoets, A.J.J.M., Makarewicz, W., Kaska, L., Stanek, A.,
Lachinski, A.J., 8t Sledzinski, Z. (2005). Effect of NCPB and VSPL on pain and quality of
life in chronic pancreatitis patients. World JGastroenterol 11, 5010-5014.



EFFECTIVENESS OF INVASIVE PA1N REDUCTION 45

Introduction

Pain is the most significant, frequent and difficult to treat symptom of chronic
pancreatitis (CP). The pain is severe, persistent, excruciating and unbearable1-4. It
is often localized in the epigastrium, radiates to the left or more frequently to the
right side, or to the lower part of the thoracic vertebral column or to the right
scapula'̀-5. The pain is often accompanied with nausea and vomiting. The
underlying pathophysiological mechanisms of pain are still unknown. Typical CP
pain is associated with increased pancreatic duct pressure and caused by
stimulation of specific nociceptors or sensing receptors3. Currently, the most
signifcant reason of pain in CP is considered to be the pressure of pancreatic
fluid increased intraductally and within the pancreatic tissue. This may result in
impaired outflow of pancreatic fluid and may also present as pancreatic
pseudocysts (in cases of pancreatic duct rupture)~. It can also be influenced by
self-digestion of pancreatic ducts due to progressing inflammation and by
inflammation of nerves involved in the transfer of stimuli from the pancreas
(pancreatitis associated neuritis)6. Afferent fibers from the celiac region may enter
the spinal cord at a different level from which the respective efferent fibers
originate. Fibers of these bunches enter the gray matter and terminate within
layers I and IV9. There is no morphological or functional evidence for the
existence of an indirect celiac projection in the layer II, contrary to the somatic
projection found extensively in layers I and II7-9.

Thus, the distribution of celiac and somatic stimuli within the spinal cord is
different. Nevertheless, the fact that visceral pain is sometimes associated with
somatic structures and convergence of the stimuli from organs and somatic
structures into sensory neurons may further initiate a sensation of somatic pain~o.
It is generally acknowledged that the quality of life of CP patients significantly
decreases due to severe and constant pain~'4. Various methods, including invasive
techniques, have been proposed to treat that pain~ ~.

The aim of the present study was to compare the effect of two most
frequently applied methods of treatment, NCPB and videothoracoscopic
splanchnicectomy (VSPL) on pain, opioid consumption rate and quality of life of
CP patients.

Material and methods

Patients
Two groups of small-duct CP patients were treated in two separate prospective,
case-controlled studies with NCPB (n - 30) or VSPL (n - 18). In addition, a
control group (n - 32) consisting of CP patients with chronic pain syndrome
managed conservatively took part in this study. The patients chose the procedure
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according to their needs ( consumerist approach - orientation towards the needs of
patients).

All the procedures were performed by surgeons experienced in videoscopic
surgery. The demographic data of the three groups are presented in Table 1. No
patient had structural lesions: pancreatic duct stricture, pseudocyst, or distal
common bile duct stricture amenable to either endoscopic or surgical treatment.

The inclusion criteria were a CP diagnosed by CT scan and endoscopic
retrograde cholangiopancreatography, persistent pain for at least 3 months,
scoring at least 66.70~0 on the pain visual analog scale. Patients with pancreatic
inflammatory tumors or pseudocysts were excluded from the study.

Table 4.1. Socio-demographic data and initial medical information of all groups
included in protocols 1 and 2(means f SD)

Protocol 1 NCPB
(n-30

Protocol 2 VSPL
(n - 18)

Control
(n - 32)

Age (yr) 49.9 t 7.8 47.3 f 5.0 52.3 f 0.6
Sex (M:F: ratio) 3.01 3.51 3.34
Etiology ( alcohol vs. other ratio) 6.5 8.0 7.0
Period from the symptomatic
onset of the disease 6.2 ~ 2,2 11.5 f 3 7.1 f 3.1

Measurements
Pain was measured using Visual Analog Scales and quality of life of CP patients
was assessed by well-validated EORTC, quality of life questionnaire QLQ C-30
and functional assessment of chronic illness therapy (FACIT). The control group
completed both health-related quality of life measurements.

The Visual Analogue Scale is a widely applied measure to quantify pain.
Quality of life was in most cases evaluated by the Functional Assessment of
Chronic Illness Therapy scale (FACIT). This is a well-validated psychological
measure that enables feasible and fast, self-report analysis of health related
quality of life. Its core version consists of four subscales: Physical Well-Being,
Social Well-Being, Emotional Well-Being and Functional Well-Being. There are
also disease-specific questionnaires that evaluate disease-specific ailments.
FACIT has very good psychometric properties (with alpha ranging from 0.69 to
0.89 and test-retest reliability from 0.82 to 0.93). It has also been validated in
Poland. The Cronbach alpha's obtained in these cultural validations were similar
to those obtained for the original English language version (from 0.74 to 0.91).

The patients were assessed 2 days before the treatment, then followed up
and reassessed after 2nd and 8th weeks.
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NCPB
The patients were fixed in the prone position with a slight bending forward. The
lower margin of the 12th rib was marked on both sides of the body. After the
superficial anesthesia with 1 a~o lignocaine, the 20-G needle (10-12 cm) was
pierced into the point located 5-7 cm laterally from the midline on both sides just
under the lower margin of the 12th rib, at the angle of 30-45 towards the trunk of
L 1 and Th 12 vertebrae or the space between L 1 and Th 12 vertebrae. The canal of
the needle was then additionally anesthetized with further 6-10 mL of 10~0
lignocaine. The needle was pierced into until the resistance of the bone was met.
If this resistance was met at the level of 3-5 cm under the skin, it was assumed
that the needle reached the vertebra and the needle was withdrawn and re-
introduced in order to bypass above or below the vertebra towards its lateral
surface. The surface was achieved at the depth of 6-8 cm. Then, the needle was
rotated 90 towards the vertebra and re-introduced with a continuous decrease of
the angle of the introduction, aiming to slide on the lateral surface of the vertebra.
When the needle bypassed the vertebra by 1-2 cm, and after reassuring that it was
not located in the aorta or other major vessel, 20-30 mL of SOo~o ethanol with 5
mL of lo~o lignocaine was injected into both sides.

VSPL
Because unilateral (preferably left-sided) splanchnicectomy was reported to be
adequate in control of the intractable pancreatic pain~'`, all patients were given a
left-sided intervention. General anesthesia was administered with single-bronchus
intubation in every case. The patient was placed in the right lateral decubitus
position with the left arm elevated at a 90o angle, and fixed with support-arms and
bandages, and the table was then tilted 30o anteriorly in the longitudinal axis
(thus, after induction of a pneumothorax, the lung would "fall away" from the
costovertebral gutter). After desufflation of the lung, two trocars were inserted
into the thorax: one (a 5-mm trocar) was placed in the fifth intercostal space in a
medial axillary line for the camera, and the second (a 5-mm trocar) was placed in
the seventh intercostal space in an anterior axillary line for the instruments. After
identification of the splanchnic nerve, situated above the aorta on the left or above
the azygos vein on the right, the parietal pleura was incised and the nerve together
with its minor connecting branches was dissected to a distance of 5-8 cm and then
excised. After insufflation of the lung, the trocars were removed, a single chest
tube was placed, and the wounds were closed according to surgical standards.
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Statistical analysis
This study consisted of two separate, prospective, nonrandomized, case-controlled
experiments (NCPB vs. control and VSPL vs. control). By consequence, the
statistical techniques applied in meta-analysis were employed; fixed-effects and
effect sizes were calculated as the difference between the outcomes means of the
groups divided by the pooled standard deviations. An overall weighed effect size
was obtained and presented with 95a~o confidence interval (95o~aCI). Results were
tested for homogeneity using the Breslow-Day tests. Parametric data were tested
with t test, ANOVA, and non-parametric estimations were conducted with U
Mann-Whitney and Chi-square tests. All analyses were performed using Statistica
6.0 software licensed to Medical University of Gdansk.

Results

The raw data and univariate statistics for both protocols are shown in Figure 4.1.
In both groups of CP patients, the therapeutic intervention was beneficial (Table
4.2). The effects were significant and very strong, especially concerning pain, as
indicated on VAS scale.
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Table 4.2. Comparison of inean effects sizes of both therapeutic interventions in
CP patients

Protocol Group parameter
size

VSPL 18

NCPB 30

VSPL 18

NCPB 30

VSPL 18

NCPB 30

VSPL 18

NCPB 30

VSPL 18

NCPB 30

VSPL 18

NCPB 30

Pain'

Physical well-being

Emotional well-being~

Social support~`

Fatigue'

Ailments typical for the
illness~`

Effect
size

950~" CI ( min-max)

15.82 (14.68-16.96)

8.89 (8.30-9.48)

1.81 (1.57-2.06)

2.19 (1.96-2.42)

1.12 (0.91-1.34)

4.40 (4.07-4.73)

0.08 (-0.11-0.29)

3.55 (3.27-3.84)

2.52 (2.25-2.79)

6.87 (6.39-7.34)

0.05 (-0.14-0.26)

0.65 (0.45-0.83)

The effects presented are mean effects of interventions after 2" and 8` wk compared to the
value measured before the therapy and after 2"d and 8`" week of follow-up compared to the
control group (n 32) treated conservatively and evaluated at the corresponding periods of time.
'P~0.05 versus alternative method of intervention.
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Figure 4.1. Results of pain and quality of life assessment in CP patients and
controls, A: VAS-Pain; B: Physical well-being, C: Emotional well-being; D:
Social support; E: Fatigue; F: Ailments characteristic for the illness. aP~0.05 t-
test vs NCPB or VSPL group and corresponding control; cP~0.05 vs paired
ANOVA. Results are shown as mean f SD.
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In order to control for possible regression to the mean effect, the mean effect sizes
were calculated by comparison of the results after 2nd and 8th wk, not only to the
pre-treatment baseline, but also to the results of the control group treated
conservatively and evaluated at the corresponding periods of follow-up. Opioids
were administered to 17 patients (56.70~0) in the NCPB group and to 11 patients
(61.10~0) in the VSPL group. In the control group, 18 patients (56.20~0) were
treated with opioids and this number was not altered during the follow-up. The
initial frequency of opioid treatment did not differ between the groups. The
opioids were withdrawn totally after invasive treatment in 8(470~0) NCPB
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patients, and in 4 (36.40~0) VSPL patients, and the dosage was reduced in another
9(530~0) and 5 (45.40~0) patients, respectively (no statistically significant
difference). No changes were observed throughout the whole period of follow-up.
In two remaining opioid-using patients (18.20~0) after VSPL, no long-term opioid
reduction could be achieved (Figure 4.2).

Figure 4.2. Comparison of inean effects sizes of both therapeutic interventions in
CP patients.
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There was no mortality and no major morbidity. Orthostatic hypotension
was observed for 3 days in nine patients (300~0) from NCPB group and in one
patient (S.So~o) from VSPL group. Diarrhea was resolved after symptomatic
treatment for 14 days in four patients (13.30~0) from the NCPB group. Intermittent
intercostal pain was treated with paracetamol for 2 weeks in four patients (22.20~0)
from VSPL group. In one of them (S.So~o), intercostal nerve block had to be
instituted. In one case, classic thoracotomy had to be performed due to massive
adhesions (the patient was excluded from the study).

Discussion

In the presented study, the effects of NCPB and VSPL on CP patients and
controls were compared. As the methods for assessment of life quality differed in
two protocols, the comparison was performed by meta-analytic approach. The
reduction of pain was stronger in VSPL group than in NCPB group, but the
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effects in both groups were very potent. The influence on physical well-being was
slightly better in NCPB group, but did not differ statistically from the VSPL
group. No improvement concerning ailments typical for the disease was noticed.
This finding can be explained by the fact that the analgesic treatment cannot
obviously affect the cause ofthe disease.

Interestingly, the effect on social support and emotional well-being was
significantly stronger in NCPB group than in VSPL group. Moreover, the effect
of VSPL on social support was weak, while it was very strong after neurolysis.
This may be explained by the fact, that this procedure is the first available
treatment for the patients in the NCPB group, whereas the VSPL patients have
already tried some other treatments, thus having longer history of chronic pain
syndrome. Therefore, the decision to receive an invasive treatment is more
intensely approved by the NCPB group and the improvement resulting from this
treatment is very likely more appreciated emotionally by the patients.

Since conservative treatment of CP chronic pain syndrome is not always
effective and may be associated with significant morbidity of iatrogenic opioid
addiction, both at physical (suppression of immune function, chronic constipation,
drowsiness, and fatigue13'~4) and psychological level (decrease in social support,
depression, addiction behavior)14, an attention has been paid to more invasive
methods for pain control.

In the present study, the reduction of opioid consumption was significant in
both groups, which gives an optimistic perspective for minimizing the adverse
effects of this group of drugs, especially in the chronic treatment. Nevertheless, in
two patients treated with opioids for more than a year, VSPL did not result in
decrease of the opioid consumption or withdrawal. As early as 3 days after the
procedure, the patients complained about persistent pain localized on the opposite
side of the abdomen. The pain could only be alleviated by pethidine. As to date,
no diagnostic or treatment guidelines for suspected iatrogenic opioid addiction are
available. It should be highlighted that administering opioids ought to be
considered as the last resort and should only be applied, if any other method has
failed. Since the life expectancy of CP patients is only 10-20 years shorter than
that of general population15, the adverse effects of iatrogenic opioid addiction are
very likely to occur in these patients. In contrast, the life expectancy of pancreatic
cancer patients rarely exceeds 12 months ~ 6.

The pathogenesis of pain in CP still remains a mystery. The factors
postulated in its genesis include the release of excessive oxygen-derived free
radicals, tissue hypoxia and acidosis, inflammatory infiltration with influx of pain
transmitting substances into damaged nerve ends, and the development of
pancreatic ductal and tissue fluid hypertension due to morphological changes of
the pancreas1-5. Di Sebastiano et al.b, reported that the possible additional relevant
pancreatic pain pathology factors are ischemia as well as inflammatory and
autoimmune reactions. Toma et al. ~', described that expression of the
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neurotrophin nerve growth factor increased during the course of experimental
acute pancreatitis in rats. In human CP, neurotrophin gene expression correlates
with the intensity of pain~R, so that pathogenesis could be speculated in acute
phases of CP. Keith et a1.19, proposed that neural and perineural alterations may
be important in pain pathogenesis of CP, and concluded that pain severity
correlates with duration of alcohol consumption, pancreatic calcification, and
percentage of eosinophils in perineural inflammatory cell infiltrates, but not with
duct dilatation. Bockman et al.'̀o, have provided evidence for an increase in both
the number and diameter of pancreatic nerve fibers during the course of CP. In
tissue specimens from patients suffering from CP, foci of chronic inflammatory
cells are often found surrounding pancreatic nerves exhibiting a damaged
perineurium and invasion by lymphocytes. These abnormalities might allow free
access of inflammatory mediators or active pancreatic enzymes into nerves,
generating and sustaining pain. The pro-inflammatory cytokine, IL-8 is a well-
known chemokine involved in leukocyte recruitment, and activation of IL-8
release generates hyperalgesia by stimulation of post-ganglionic sympathetic
neurones. A significant increase in IL-8 mRNA has been reported in CP tissue
samples'`~. Major sources of IL-8 are inflammatory cells present around enlarged
nerves in the inflammatory foci. Thus, induction of IL-8 in immune cells might
contribute to amplification of the inflammatory process in CP. The release of IL-8
from the remaining exocrine pancreatic parenchyma may indicate the intrinsic
maintenance of the inflammatory response after the first damage to the pancreatic
gland, thus sustaining progression and evolution of the diseaseb.

It has been recently suggested that differential epidural anesthesia might be
beneficial for differentiating cases susceptible to further sympathetic pain
treatment from those who are resistant to itZZ. Moreover, we would add that the
use of NCPB as a therapeutic and diagnostic procedure might be crucial for
selecting patients for further VSPL treatment in case of the ailment recurrence.
Thus, NCPB should be suggested as the first step of invasive analgesic therapy, as
soon as the opioid treatment is needed. Vranken et a1.23, have demonstrated that
the efficacy of the second NCPB in CP is significantly lower than that of the first,
and that the pain-free period is usually shorter. Therefore, when all the non-opioid
methods of analgesia are exhausted, the second step would be left-sided VSPL.
Due to rare but fairly significant complications following bilateral
splanchnicectomyz4''`5, we would favor unilateral or bilateral non-simultaneous
VSPL in CP patients. Only after both-sided VSPLs have been performed and
additional NCPB is also attempted, use of opioids is justified in CP patients.

It should also be stressed that the present analysis covers a relatively short
period of follow-up. Moreover, the use of two different quality of life
measurements may be perceived as another drawback of the present study.
Therefore, future studies should include randomization, uniform outcome
assessment, and longer follow-up assessment.
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4.2 A comparison of two invasive techniques in the management
of intractable pain due to inoperable pancreatic cancer:
neurolytic celiac plexus block and videothoracoscopic
splanchnicectomy"

Abstract

Background and aims: Pancreatic cancer is characterized by a constant
deterioration in quality of life, excruciating pain and progressive cachexia. The
aim of this study was to compare the effectiveness of two invasive methods of
pain treatment in these patients: neurolytic celiac plexus block (NCPB) and
videothoracoscopic splanchnicectomy (VSPL) to a conservatively treated control
group concerning pain, quality of life and opiates' consumption.
Patients and methods: Fifty nine patients suffering from pain due to inoperable
pancreatic cancer were treated invasively with NCPB (NZ35) or VSPL (NZ24) in
two non-randomized, prospective, case-controlled protocols. Intensity of pain
(VAS-pain), quality of life (FACIT and QLQ C30) and opioid intake were
compared between the groups and to a control group of patients treated
conservatively before the procedure and after 2 and 8 weeks of follow-up. The
analysis was performed retrospectively using meta-analysis statistics.
Results: Both methods of invasive pain treatment resulted in significant reduction
of pain (VSPL effect size - 11.27, NCPB effect size - 7.29) and fatigue (effect
sizes, respectively, 1.23 and 3.37). NCPB improved also significantly physical,
emotional and social well-being (effect sizes, respectively, 2.37, 4.13 and 7.51)
which was not observed after VSPL. No influence on ailments characteristic for
the disease was demonstrated. Mean daily opioid consumption was significantly
decreased after both procedures. There was no perioperative mortality and no
major morbidity.
Conclusion: Both NCPB and VSPL provide significant reduction of pain and
improvement of quality of life in inoperable pancreatic cancer patients. They
present rather similar efficacy, but lower invasiveness of NCPB, in combination
with its more positive effect on quality of life, pre-disposes it as being the
preferred method.

Stefaniak, T., Basinski, A., Vingerhoets, A.J.J.M., Makarewicz, W., Connor, S., Kaska, L.,

Stanek, A., Lachinski, A.J., 8c Sledzinski, Z.(2005). A comparison of two invasive
techniques in the management of intractable pain due to inoperable pancreatíc cancer. Eur J
Surg Oncol31,768-773.
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Introduction

The use of the stepwise World Health Organization analgesic ladder is suggested
as the analgesic treatment in patients suffering from inoperable pancreatic cancer
(IPC)1-3. Often, the intensity of pain is so high, that opiates are used extensively.
Although this approach should be applied in every case when no alternative is
available, it should be mentioned that opiates present significant number of
physical and psychological complications, including drowsiness, constipation,
vomiting, deteriorated communication with family and depression''S. In rare cases
of longer survival, iatrogenic addiction can be observed, adding to the cachectic
picture of the diseases. Thus, more invasive methods of pain control need to be
considered in IPC patients, including neurolytic celiac plexus block (NCPL) and
videothoracoscopic splanchnicectomy (VSPL). Both methods have been well
evaluated and reportedly provide satisfactory long-term pain relief and decrease
of the doses of opiates used~g. The clinical relevance of pain reduction should be
also associated with the fact that pain decreases the survival in pancreatic cancer
patients [9]. This is in line with animal research demonstrating that pain and stress
appear to promote tumour growth and result in increased mortality rates~o'~ ~.

The aim of the present study was to compare the effectiveness of two
invasive methods of pain treatment in IPC patients-NCPB and VSPL-to a
conservatively treated control group. Unique of the present study is that the
comparison was not limited to mere pain and the use of pain medication, but also
broader aspects of quality of life were included in the evaluation.

tilethods

Patients
Two groups of patients suffering from pain due to IPC were treated in two
separate, case-controlled, non-randomized studies including treatment with VSPL
or NCPB between January 2001 and September 2003 in Department of Surgery,
Medical University of Gdansk, Poland. The groups consisted of 14 men and 10
women (VSPL group, N-24, M:F ratio-l.4) with mean age of 63.5 years (range
47-78) and 21 men and 14 women (NCPB group, N-35, M:F ratio - 1.5) with
mean age of 61.2 years (range 51-82). The mean time since the diagnosis of the
inoperability of the disease was, respectively, 2.1 and 1.7 months, the time from
the first symptoms of the chronic pain syndrome was 3.2 and 2.5 months,
respectively. In 55 patients (32 in NCPB and 23 in VSPL) the diagnosis was
based on open biopsy, and in 37 patients the palliative choledocho-jejunal and
gastro-jejunal anastomoses were fashioned before qualifying to further analgesic
treatment.
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The choice of treatment was based on the decision of the patients and
NCPB was usually chosen by patients suffering from pain for a shorter period of
time. This approach did not allow creating randomized study but was in
agreement with consumerist (orientated towards patients' needs) approach to
treatment and was considered more ethical than randomization.

A control group of 39 patients with inoperable pancreatic cancer who were
treated conservatively with standard analgesic therapy for chronic pain were used
for comparison. The mean age of the group was 67.2 years (range: 52-82). The
percentage of women reached 410~o similarly to other groups. The onset of the
disease was noted at median time of 3.1 months before the initial measurement.

The survival did not affect measures after 2 weeks, but 8 weeks measures
could have been taken in 21 (87.So~o) patients from VSPL group, 31 (88.60~0) from
NCPB and 33 (84.60~0) from the control group.

Measures
All groups were followed up and measures of pain and quality of life were taken 2
and 8 weeks after the intervention or in the case of the control group at the
corresponding period of time. The pain measure included visual analogue scale-
pain and mean daily consumption of opiates quantified in milligrams for all
groups. Quality of life assessment included functional assessment of cancer
therapy scale (pancreas version) FACT-Pa in VSPL group and EORTC QLQ-C30
score for NCPB group. The control group was assessed with both FACT-Pa and
QLQ-C30.

Visual analog scale of pain (VAS-pain) is a psychometric tool giving the

patient opportunity to express his~her subjective perception of pain that shelhe is

feeling by drawing a line on a standardized box printed on a sheet of paper. The

distance from the zero point to the end of the line drawn by the patient is

measured and calculated as a percentage of the length of the box taken as a

maximum.
Health-related quality of life is a psychological parameter considered as a

multi-factorial measure including different aspects of well-being that may be
influenced by the illness. It usually incorporates physical and emotional well-
being, functional disturbances, ailments typical for the disease and indirect
measure such as social support or fatigue.

FACIT and QLQ C-30 tools are well validated for pancreatic cancer
~

patients~"~ .
Due to retrospective character of comparison and separate character of

protocols, the analytic statistical techniques typically applied in meta-analysis
were employed in this study. Raw data was compared using Student's t-tests and
ANOVA. For meta-analytic like assessment fixed-effects method was used, and
effect sizes were calculated as the difference between the outcome means of the
groups divided by the pooled standard deviations.
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An overall weighted effect size was obtained and presented with 950~0
confidence interval (95a~o CI). Results were tested for homogeneity using the
Breslow-Day tests.

Procedures
NCPB was performed similarly to the method initially reported by Kappis~4 in
1919. Patients were placed in the prone Jack-knife position. After the superficial
anesthesia with lo~o lignocaine, the 20G needle (length 10-12 cm) was introduced
into the point located 5-7 cm laterally from the midline, just under the lower
margin of the 12th rib, towards the trunk of L 1- Th 12 vertebrae. The canal of the
needle was then anaesthetized with further 6-10 ml of lo~o lignocaine. The surface
of the vertebra was usually identified at a depth of 6-8 cm. Then, the needle was
rotated 90 degrees towards the vertebra. When the needle bypassed the vertebra
by 1-2 cm, and after ensuring it had not punctured the aorta or other major vessel,
20-30 ml of SOa~o ethanol with 5 ml of lo~o lignocaine was injected. The same
procedure was repeated for the contralateral side of the vertebral column.

Unilateral VSPL was performed under general anesthesia with single-
bronchus intubation. The patient was placed in the right lateral decubitus position
with the left arm elevated to 90 degrees angle. They were additionally fixed with
support-arms and bandages, and the table was then tilted 30 degrees anteriorly in
the longitudinal axis (thus, after induction of a pneumothorax the lung would
`fall away' from the costovertebral gutter). After desufflation of the lung, two
trocars were inserted into the thorax: (1) a 5-mm trocar was placed in the fifth
intercostal space in a medial axillary line for the camera, and (2) a 5-mm trocar
was placed in the seventh intercostal space in an anterior axillary line for the
instruments. After identification of the splanchnic nerve, the parietal pleura was
incised and the nerve, together with its minor connecting branches, was dissected
to a distance of 5-8 cm and excised. After insufflation of the lung, the trocars
were removed, a single chest tube was placed, and the wounds were closed
according to standard surgical technique15.

Results

Both NCPB and VSPL were beneficial for the patients with inoperable pancreatic
cancer and resulted in a better quality of life and less pain compared to those
patients treated conservatively, both after 2 and 8 weeks of follow-up. The results
were estimated basing on average effect size after 2 and 8 weeks of follow-up
(Figure 4.3).
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Figure 4.3 Effect sizes of videothoracoscopic splanchnicectomy (VSPL) and
neurolytic celiac plexus block (NCPB) in pain treatment of inoperable pancreatic
cancer compared to control group of patients treated conservatively. Bars show
mean effects sizes from two measures: after 2 and 8 weeks of follow-up with 95a~o
CI indicated.
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The positive effect on pain was significantly higher in the VSPL group, and the
alleviation of VAS scores was almost twice as strong after VSPL than after the
neurolysis. The impact of both procedures on fatigue was significant in both
groups, though it was stronger in patients treated with the neurolysis.
Interestingly, improvement in social support and emotional well-being was
achieved only after neurolysis, while VSPL had no impact on these variables. The
physical well-being improved significantly only after NCPB, while there was no
influence ofVSPL on this parameter. None of the procedures had a positive effect
on the ailments typical for the illness.

There was no post-operative mortality and no loss to follow-up at 2 weeks
due to death. Thirteen patients died before the 8-weeks assessment due to their
primary disease: four in NCPB group, three in VSPL group and six in the control
group (p-0.744).

The only morbidity was observed in one VSPL patient, who suffered from
intermittent intercostal nerve pain that resolved spontaneously after 2 weeks.

Discussion

The current study compared retrospectively, in meta-analytic fashion two most
commonly utilized techniques of invasive pain control in inoperative pancreatic
cancer, NCPB and VSPL. Although both techniques have previously been shown
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to provide significant benefit for the patients, no direct comparison of them has
ever been previously attempted. The current results once more demonstrate that
both methods result in a significant short-term pain relief and improvement in
quality of life. Without precedence, however, is the finding that, whereas NCPB
affects most of the parameters of quality of life, VSPL improves only pain and
fatigue. This limited positive effect of VSPL may seem more convincing in light
of previous reports concerning chronic pancreatitis patients15~~6, but, on the other
hand, the influence of cancer pain on every aspect of quality of life cannot be
denied. Achieving a reduction in patients' pain scores may improve their mood
and further activity and longevity. Similarly, in a study by Staats et al. the
neurolytic block, as compared with medical management alone, not only
improved pain, elevated mood, reduced pain interference with activity, but also,
what is most encouraging, was associated with an increase in life expectancy ". In
a randomized study by Wong et al. comparing NCPB and conservatively treated
patients, only the subjective perception of severity of pain was improved which
may have been subject to the influence of patients' expectations. Moreover, at 1
year, 160~0 of NCPB patients and 6a~o of opioid-only patients were alive, though
this difference did not reach statistical significance~g. Lillemoe et al. reported that
IPC patients treated with intraoperative chemical splanchnicectomy during
explorative laparotomy experienced significantly lower pain and had a lower
opioid consumption compared to control patients treated conservatively. In a
group of 34 patients with pain before laparotomy, survival was improved in those
receiving chemical splanchnicectomyx. The finding that NCPB has a positive
effect on emotional well-being is the more important since, there is recent
evidence showing that depression may have a negative effect on immune
functions and antitumor therapy. This raises the intriguing question whether this
treatment is superior in terms of survival in the long run as well.

New methods of imaging provide better and safer approach to NCPB,
though interpretation of US or CT images may sometimes provide difficulties19'ZO.
The blind method of needle introduction presented in our material did not produce
any morbidity and was successful in all 35 cases. Similarly, Firdousi et al.'`~
presented 30 consecutive patients with blind NCPB without mortality and
significant morbidity apart from transient hypotension. They concluded that
despite the proximity of vital structures, blind unilateral retrocrural neurolytic
celiac plexus blockade is a safe and effective means to relieve terminal pain
associated with upper abdominal visceral cancer'̀~. Recently a laparoscopic
method of NCPB in an animal model has been reported22. It does, however,
involve a complex procedure combining laparoscopic ultrasound and endoscopy,
thus requiring further research before being considered a possible supplement to
pancreatic cancer laparoscopic staging'`'.

Videoscopic splanchnicectomy is also reported to be safe and effective
procedure in pain treatment both in chronic pancreatitis and pancreatic cancer
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patients15'23-z~. It is associated with low morbidity'`3-27 and similarly to the current
study, with good results in terms of pain relief and improvement of quality of
life23-'`'. In this study a unilateral splanchnicectomy was chosen due to experience
of the surgeons performing the procedures.

The reduction of opioid consumption achieved in the current study due to
invasive treatment of pain should not be underestimated. The influence of opioid
on escalation of adverse gastrointestinal symptoms has been recently reported5.
Mercadante et al. conducted a prospective multicenter study, in which 22 patients
who underwent NCPB were followed until death. NCPB was effective in
reducing opioid consumption and gastrointestinal adverse effects for at least 4
weeks. In the last 4 weeks prior to death, there was the typical trend of increasing
symptom intensity common to the terminal cancer populationb. These results have
also been replicated elsewhere''z~. Due to the short follow-up, the problem of
recurrent pain was not documented in the current study. It does, however, have
significant importance to the clinical management of inoperable pancreatic cancer
patients. Vranken et a1.29 performed a post-mortem on two patients previously
treated with NCBP. The neurohistopathologic examination of the celiac plexus
revealed an abnormal celiac architecture with a combination of abnormal neurons
with vacuolization and normal looking neuronal structures (ganglionic structures
and nerve fibers) embedded in fibrotic hyalinized tissue suggesting the neurolytic
celiac plexus block with alcohol was capable of partial and only partial
destruction of the celiac plexus29.

A solution to this problem may be provided by insertion of celiac catheter.
Vranken et al. reported another study on 12 patients who underwent NCPB with
alcohol, administered via an indwelling celiac catheter. Two patients remained
without pain after the first neurolytic celiac plexus block. In all other patients a
second block was administered which provided only temporary relief. Additional
intermittent administration of bupivacaine through the catheter was necessary to
provide adequate pain relief in these patients. Quality of life increased
significantly after the treatment. Opioid consumption decreased in all patients.
The authors concluded that NCPB results in a significant but short-lasting
analgesic effect, but the use of a celiac catheter can improve the long-term
management3o

On the other hand, implantation of foreign bodies such as catheters carries
a risk of infective complications. One alternative would be to use a combination
of NCPB and unilateral or even bilateral VSPL. Although, the optimal timing of
these interventions remains to be determined, considering that 80-880~0 of
inoperable pancreatic cancer patients present with or eventually develop
intractable pain29 and invasive methods of pain relief are associated with minimal
morbidity, a case could be made for elective NCPB andlor VSPL.

The limitations of the current study include the relatively small numbers of
patients, the retrospective nature, lack of randomization associated with the non-
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standardized analysis of the quality of life and short follow-up period. Despite
this, the results indicate a significant short-term benefit for those undergoing
invasive intervention for pain in inoperable pancreatic cancer. Further studies
including longer follow-up and survival analysis with standardized quality of life
would be particularly useful.

In conclusion, the present findings suggest that both NCPB and VSPL
provide significant reduction of pain and improvement of quality of life in
inoperable pancreatic cancer patients. They present rather similar efficacy, but the
lower invasiveness of NCPB predisposes it to earlier administration. Given the
fact that this method also appears to have a positive effects on broader aspects of
quality of life, this is sufficient reason to recommend NCPB as more preferred
method.
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Chapter 5

Modification of efficacy due to disease- and patient-related
factors

General introduction

The effectiveness of invasive analgesic treatment of chronic pain syndrome
associated with chronic pancreatitis and pancreatic cancer is not univocally
successful. It has been observed that in some patients the pain recurs after a short
period of analgesia, whereas in other cases the effects of splanchnicectomy last
for at least 12-18 months.

In this chapter possible explanations for these individual differences are
evaluated and discussed. Special emphasis is devoted to psychosocial variables
that may underlie these different outcomes. In addition, the possible role of
iatrogenic opioid addiction is considered.
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5.1. Opioid pretreatment as a predictor of unfavorable outcome of
invasive pain treatment`

Abstract

Objective: Videoscopic splanchnicectomy (VSPL) is a method of pain relief in
chronic pancreatitis patients. Because this method is not equally effective in all
patients, this study was designed to identify the factors determining the
unfavorable results of VSPL.
Material and methods: This is a randomized prospective study designed to
compare the group of patients suffering from chronic pancreatitis treated with
VSPL (N-48) versus a group of patients treated symptomatically (N-42). The
outcome was measured as the intensity of pain aliments (VAS-Pain scale) and
subjective satísfaction of the patients from the surgical treatment (FACIT-
Treatment Satisfaction Scale). The predictive variables considered in this study
were: age, sex, emotional status, social support (the two last variables were
measured by subscales of quality of life questionnaire from the group of FACIT),
history of previous surgical treatment and opioid use for at least 3 months prior
VSPL. The follow-up was 18 months. Logistic regression was performed using
dichotomized pain as outcome variable: high score over 66.7 on VAS scale and
low less than 50 points on VAS scale 18 months after VSPL.
Results: VSPL significantly reduced the pain aliments of the experimental group
at all time points of the study when compared to the control group. However, the
pain intensity at the end of the study was higher than directly after the surgery. In
the patients treated with opioids prior the surgery the pain intensity was
significantly higher than in the patients not using this group of drugs. Logistic
regression revealed that opioid administration prior VSPL was the most important
predictor of high pain scores 18 months after the surgery.
Conclusion: When considering VSPL in the treatment of pain in patients
suffering from chronic pancreatitis it is necessary to take into account the
previous chronic use of opioids, as this may predict poorer results of this surgical
pain intervention.

Stefaniak T, Vingerhoets A, Makarewicz W, Kaska L, Kobiela J, Kwiecinska B, Stanek A,
Lachinski AJ,Sledzinski Z. Opioid use determines success of videothoracoscopic
splanchnicectomy in chronic pancreatic pain patients Langenbecks Arch Surg 2008;
393:213-218.
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Introduction

Videoscopic splanchnicectomy (VSPL) has recently become a widely accepted
method of treatment of chronic pain syndrome (CPS) in chronic pancreatitis (CP)
and inoperable pancreatic cancer1-3. It is a method not requiring a long training for
either monolateral or simultaneous bilateral procedure4'S. Despite promising
results at the initial phase after the introduction of this method, the late quality of
life results and satisfaction from the surgery are not definite~-g. Howard et al.
suggested that the recurrence of pain after VSPL can be due to nerve fiber
architecture rearrangements and secondary neuropathic pain after previous upper
abdomen surgeries9. Therefore, a patient who has previously undergone
laparotomy and any resection or drainage operation in the upper abdomen would
be far more susceptible to obtain unfavorable late results after VSPL. On the other
hand the biopsychosocial hypothesis of the pathogenesis of pain indicates the
possibility of preservation of pain syndrome by psychological factors such as: low
social support or secondary behavioral benefits, despite the elimination of primary
causative factor'o. Further, clinical observations and studies on the mechanism of
action of chronically administrated opioids in CPS indicate the influence of these
drugs or of iatrogenic syndrome similar to addiction caused by them on the
preservation of CPS in CP and pancreatic cancer~''''`.

Assessment of the emotional status enables the evaluation of the potential
influence of depressive states on the intensity of pain in CPS as well as the
evaluation of possible initial attitude of the patient towards the expected results of
the treatment. The final assessment of the emotional status verifies the hypothesis
of significant influence of this variable on the perception of current health
situation including pain intensity13. Evaluation of social support plays important
role in the biopsychosocial theory of pain'o. In this theory the intensity of chronic
pain significantly depends on the social context of this aliment. Efficient social
support usually enables the reduction of subjective pain perception; however,
sometimes patients try to compensate the lack of social support with more or less
conscious escalation of pain behaviours14.

Apart from the comparison of the efficiency of the VSPL with a control
group treated conservatively, the main goal of the study was to identify the factors
that could serve as predictors of late results of splanchnicectomy. The following
factors were taken into consideration: age and sex of the patients, time from the
first presentation of pain aliments, history of previous surgery in upper abdomen,
social support before the treatment and 18 months after, emotional status before
and 18 months after the treatment, and the usage of opioids before VSPL.



70 CHAPTER 5

Material and methods

The study included 48 patients treated with the VSPL for chronic pancreatitis.
Chronic pain syndrome was observed in these patients with an average duration
of 12 months (ranging from 8 to 14 months). Forty-two other patients treated
conservatively for CPS associated with chronic pancreatitis served as a control
group. The groups were matched in terms of epidemiological data, duration of
CPS and its intensity. Surgical treatment of pain was not available to the control
group patients because of the geographical limitations of the access to the center
performing the VSPL. The data were collected during follow-up visits in out-
patient clinic. This way an investigator-independent method of randomized
selection of the patients was achieved~s. The percentages of patients treated with
opioids for at least 3 months prior the surgery or prior the first assessment for the
conservatively treated group were respectively SOa~o and 48a~o and there was no
significant differences in that data between the groups. Average daily doses of
opioids calculated as milligrams of pethidine were 250 mg and 300 mg
respectively for surgically and conservatively treated groups.

Videothoracoscopic splanchnicectomy is a minimally invasive surgical
procedure performed with a patient positioned on a side or in prone position. Two
trocars are used to insert the Smm videocamera and videoscopic tools (hook and
grasper). After the identification of major splanchnic nerve, 5 to 7 cros of its trunk
is excised. Depending on the localization ofpain and the expertise of the surgeon,
the procedure is performed unilaterally, simultaneously bilaterally or bilaterally
during two separate procedures. In the examined group of patients the procedures
were performed in general anesthesia with a usage of Carlens' tube or double
lumen tube to enable the ventilation of a single lung and desufflation of the other.
After desufflating the lung on the operated side, the patient was positioned as if
for left or right thoracotomy (on a side, with lateral bending of thoracic vertebral
column) depending on the site on which the procedure was to be performed. The
procedures were performed using two trocars: 1- 10 mm trocar in the fifth
intercostals space in the middle axillary line - optics; 2- 10 mm trocar in the
seventh intercostal space in anterior axillary line - operative tools. The trocar
from the seventh intercostals space was being removed during the surgery and
two instruments were inserted through the remaining hole - electrocoagulation
hook or dissector, grasper or scissors.

Trocars were always inserted under direct vision, after checking the
anatomical conditions in the pleural cavity with the videocamera. Oo or 300 optics
were used. Lung retraction and access to the splanchnic nerves was achieved by
moving the operating table to the Trendelenburg position with simultaneous 300
lateral inclination. After the identification of major splanchnic nerve the covering
parietal pleura was incised and the nerve was dissected free through its length
from the first root. All the remaining roots and all minor tributaries to the point of
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the entrance to the diaphragm were carefully dissected and cut. The trunk of
major splanchnic nerve was excised from just above the diaphragm to the place
where the first root emerged from the sympathetic trunk. The minor splanchnic
nerve was also cut. Then the hemostasis was confirmed. Because of the
difficulties with lung insufflation during the first six surgeries, 28 Fr drain was
routinely left in the pleural cavity. X-ray of the thorax was done 24 hours after the
surgery and if there was no pneumothorax the drain was removed.

VAS-Pain scale was used as the outcome measure tooL The patients were
then dichotomized: the satisfactory level of pain was considered under 50 points
on VAS (low intensity of pain), while the pain intensity over 66.7 points was
considered unsatisfactory (high intensity of pain). The pain intensity was
measured before the surgery, one and three months after the surgery and than
every 3 months until 18 months postoperatively. Moreover, treatment satisfaction
scale FACIT-TS was used to assess patients' satisfaction from the surgery. It is a
psychological tool from the family of quality of life questionnaires FACIT
(Functional Assessment of Chronic Illness Therapy)[16] including 8 Likert-scale
items. Maximum score is 25 points, while minimum, indicating lack of
satisfaction from the therapy is scored 0 points. For standardization purposes the
results were presented as a percentage of maximal value.

Assessments of the emotional status and the social support were based on
other FACIT modules form the FACIT-Core. The results were again expressed as
the percentage of maximum score. The questionnaires were filled prior the
surgery and 18 months after it. The family of FACIT questionnaires is a system of
psychometric tools based on survey questions, covering several aspects of quality
of life of the patients with different chronic diseases~''~g. FACIT-Core consists of
four modules: Physical condition (7 questions), Social support (7 questions),
Emotional condition (6 questions), Functional condition (7 questions). Questions
in FACIT-C do not consider problems specific only for cancer disease so this tool
can be efficiently used in patients with chronic diseases such as: renal
insufficiency, diseases of the liver, multiple sclerosis or chronic pancreatitis
[ 16,19]. There are, however, 25 subscales specific for certain diseases, symptoms,
conditions, methods of treatment i.e. anemia (FACIT-An), breast cancer (FACIT-
B), bone marrow transplantation (FACIT-BMT). There is also a group of tools for
the assessment of such diseases as HIV (FAHI), multiple sclerosis (FAMS) and
urine incontinence (FAIT).

The reliability of FACIT questionnaire was verified in American and Polish
conditions basing on internal coherence measures as Cronbach alpha coefficient
[17,19]. For individual subscales of FACIT consisting of few items the value of
alpha coefficient ranged from 0.65 for the evaluation of relation with doctor to
0.82 for the assessment of physical condition. The value of correlation coefficient
ranged from 0.82 for the evaluation of social support to 0.88 for the assessment of
physical condition~g.
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The statistical analysis was performed on three levels. First, the results
were compared for the groups of patients treated surgically and conservatively.
Multiple ANOVA for repeated measures with Bonferoni's correction was used
for this analysis. Secondly, on each measure point two groups were identified
with low and high intensity of pain. It was followed by an identification of
independent variables (with logistic regression) assumed to predict the occurrence
of high pain intensity. The analysis involved the following input independent
variables: age, gender, duration of CPS, social support and emotional condition
before surgery and 18 months after, medical history of previous upper abdomen
surgeries, administration of opioids for more than 3 months prior surgery. The
results were presented as Odds Ratio (OR) within the Confidence Interval (CI).
Further, multiple ANOVA was used for comparison of patients previously treated
and not treated with opioids for both surgically and symptomatically treated
groups of patients. In all cases statistical significance was considered for p~0.05.
The analysis was performed with STATISTICA 6.0 PL licensed for Medical
University of Gdansk.

Results

The videothoracoscopic splanchnicectomy was performed unilaterally with
positioning of the patient on a side depending on the localization of pain aliments.
The surgery was performed on the left side in 36 (750~0) patients and on the right
in 12 (250~0) of the patients. Patients treated with VSPL presented lower pain
scores form first month postoperatively till the last measurement, i.e. 18 months
post-op. Figure 5.1 presents pain intensity measured on VAS scale in the groups
treated with VSPL and treated conservatively.

The intensity of pain measured on VAS scale in patients treated
conservatively was 84f4.2 and did not change significantly throughout the study.
The percentage of patients treated with opioids preoperatively was similar to the
percentage observed in the group treated surgically (480~o versus SOa~o as
mentioned in MBr.M section; p ratio in chi square test ~0.05).

In the group of patients treated with the VSPL two subgroups were a priori
identified basing on the intensity of pain aliments. Group 1(low intensity)
comprised patients with VAS values under 50 points while group 2(high
intensity) consisted of patients with VAS values over 66.7 points. In group 1
(n-24) low intensity of pain aliments was observed throughout the whole study
and in group 2(n-24) 3 months after VSPL an increased intensity of pain was
observed reaching 750~0 of initial values and after 6 month the results were similar
to those obtained preoperatively. This subgrouping was also a basis for further
multiple logistic regression analysis.
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Figure 5.1 Intensity of pain measured by VAS-Pain in the VSPL treated patients
opioid-naïve (OP(-)) and treated with opioids for at least 3 months previous to
surgery (OP(f)) compared to control group treated conservatively. Results
presented as mean and standard deviation.
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Out of the variables included in the analysis, social support and emotional state
preoperatively, previous history of surgery in upper abdomen, duration of CPS,
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age and gender were not statistically significant predictors of recurrence of pain
aliments after VSPL. Low, but significant predictive value was observed for
social support 18 months after surgery (OR-1.40 CI-1.12-1.64). Multiple logistic
regression indicated that only the preoperative treatment with opioids was a
significant predictor of early recurrence of pain aliments after VSPL (OR-2.54
CI-2.24-2.76).

Assessment of satisfaction of the patients from the VSPL measured with a
subscale FACIT-TS showed significant differences in patients treated with
opioids versus opioid-naïve 3 months after surgery and at all following
measurement points ( table 5.1).

Table 5.1 Subjective satisfaction from the treatment measured with FACIT-TS
scale in the group of patients treated with VSPL with ((OP(f)) or without ((OP(-))
preoperative history of opioid administration. MANOVA for the whole model 2 x
7- p ~0,001. Results presented as average of percentual ratio t standard
deviation on individual time points of the study (1000~o is a maximum score- 25
points).

Group N 1 3 6 9 12 15 18

VSPL~ 48 75f3.6 70f2.9 65f2.0 6] t2.4 62t2.7 56t2.0 52t3.1

OP (-) 24 78 f 3,2 75
f2.9~

73
f1.9'

74
f3.3~`

70
f2.0~`

68
f1.9'

65
f3.5'

OP(t)~ 24 73f4.1 65f3.1 ~R-?.~ ~Rtl.8 45t3.1 46t2.1 43~22

~` p ~0,05 in Scheffe post hoc ANOVA test in comparison ofOP(f) and OP (-) groups
8r p ~0,05 in ANOVA test for repeated measures ( 1 x 7 model)

Discussion

The study confirmed that VSPL significantly reduces the pain ailments in patients
with chronic pancreatitis in early and late postoperative period, and this effective
reduction lasts at least until 18 months after surgery. These results are coherent
with other authors1-3'~-9. However, it was noticed that univocal reduction could not
be achieved in all patients. A factor responsible for limitation of efficiency of pain
reduction after VSPL was identified. Logistic regression revealed that this
variable is opioid therapy for at least 3 months prior VSPL.

Negative influence of opioid treatment on quality of life in CPS was
previously suggested also by other authors'~~1z. It was proved that prolonged
opioid use can lead to constipation and pruritus'`o'21 and can also influence the
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cognitive functions of the patients'"' and their interpersonal and social relations'`3.
Moreover, the immunosuppressive effect of opioids has recently been described,
what can have an additional adverse impact on the survival of cancer patients
suffering from intractable pain'S. Although opioid treatment is the current
standard of analgesic treatment in patients with cancer induced CPS not
susceptible to other analgesic drugs ( third step of Analgesic Pain Ladder
according to WHO)'̀6, it has been raised to consider limiting the chronic treatment
with these medication~ ~'~`"'-"'.

Contrary to Howard et al. no influence of previous history of abdominal
surgery was noted on the intensity of pain or its fast recurrence in the late
postoperative period in this study9. Thus, this study demonstrates full efficiency
of VSPL also in the patients with previous upper abdomen surgeries.

The influence of social support after surgery can be causative or be due to
lower pain intensity with subsequent better functioning of the patients in every
day life and thus better relations with the family. Unfortunately, it is very difficult
to distinguish those two phenomena, and it was not possible to distinguish it in
this study. Nevertheless, this and previous studies by our team underline
important role of family support and family therapy in multidimensional
treatment of CPS30. It should be also underlined that chronic pain treatment
should exceed beyond the reductionism of surgical or medical treatment but
should incorporate all possible methods and alternatives, including cognitive-
behavioural therapy or even acupuncture30. This open-minded attitude is similarly
important both for chronic pancreatitis and pancreatic cancer patients.

It is still unclear what phenomenon is responsible for unfavorable results of
VSPL in chronic pancreatitis patients treated with opioids preoperatively. One of
the hypotheses is based on a fact that majority of these patients suffered in the
past from chronic alcoholism as this is the main etiopathogenetic factor causing
chronic pancreatitis31. Increased susceptibility to addictions including nicotinism
and drug addiction was also noted in these patients~ ~. This susceptibility has been
recently suggested as not only due to psychological or social background but also
due to some genetic factors32. Unfortunately, the data concerning this extremely
interesting problem are scare.

Secondarily, the problem of limited effectiveness of VSPL can have a
molecular background. This would include recently described biological effects
of opioids as receptor down-regulation33'34, desensitization based on impaired
binding to receptors3`, internalization of receptors33, or increased alternative
binding of stimulating proteins from the group of G-proteins~ ~ and, finally,
secondary brain sensitization and resulting decreased pain threshold.

Further, pain as highly subjective phenomenon still does not have an
objectively measuring tool. It is, therefore, very difficult to avoid methodological
mistakes, as for example regression to average. Patients treated with opioids prior
to surgery can in reality have lower pain intensity than opioid-naïve patients,
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though from their subjective point of view the intensity is in the high end of VAS
scale. This is why pain reduction by VSPL does not lead to significant reduction
of aliments from their subjective point of view.

Obviously, it is difficult to discuss with the most intuitional thesis that
patients treated with opioids preoperatively a priori suffered from stronger pain
what led to the prescription of this third step group of analgesics. In this study, the
preoperative intensity of pain did not differentiate the groups significantly, but
only designing large longitudinal studies enabling the observation of patients
from the first visit in Pain Management Center gives an opportunity to answer this
question. However, it is worth mentioning that the duration of the disease did not
have predictive value for the final outcome of the treatment and did not
significantly differ between patient treated with and not treated with opioids. This
suggests that in patients treated with opioids either pain intensity was really
higher or opioids were instituted too early and resulting from that, surgical pain
reduction was offered too late. Thus, we strongly recommend that VSPL should
be performed in chronic pancreatitis patients at the point when non-opioid
treatment becomes unsuccessful, but not after the prolonged treatment with
opioids. In this context waiting until the last moment and considering the VSPL
as the last-line therapy when even large doses of opioids are unsuccessful is
wrong.

References

1. Saenz A, Kuriansky J, Salvador L, Astudillo E, Cardona V, Shabtai M,
Fernandez-Cruz L. Thoracoscopic splanchnicectomy for pain control in
patients with unresectable carcinoma of the pancreas. Surg Endosc 2000;
14: 717-20.

2. Stefaniak T, Basinski A, Vingerhoets A, Makarewicz W, Connor S, Kaska
L, Stanek A, Kwiecinska B, Lachinski AJ, Sledzinski Z. A comparison of
two invasive techniques in the management of intractable pain due to
inoperable pancreatic cancer: neurolytic celiac plexus block and
videothoracoscopic splanchnicectomy. Eur J Surg Oncol 2005; 31: 768-73.

3. Bradley EL 3rd, Bem J. Nerve blocks and neuroablative surgery for chronic
pancreatitis. World J Surg 2003; 27: 1241-8.

4. Ihse I, Zoucas E, Gyllstedt E, Lillo-Gil R, Andren-Sandberg A. Bilateral
thoracoscopic splanchnicectomy: effects on pancreatic pain and function.
Ann Surg 1999; 230: 785-90;

5. Makarewicz W, Stefaniak T, Kossakowska M, Basinski A, Suchorzewski
M, Stanek A, Gruca ZB. Quality of life improvement after
videothoracoscopic splanchnicectomy in chronic pancreatitis patients: case
control study. World J Surg 2003; 27: 906-11.



MODIFICATION OF EFFICACY 77

6. Maher JW, Johlin FC, Heitshusen D. Long-term follow-up of thoracoscopic
splanchnicectomy for chronic pancreatitis pain. Surg Endosc 2001; 15:
706-9.

7. Makarewicz W, Stefaniak T, Stanek A, Basinski A, Kossakowska M,
Gruca Z. Factors determining morbidity and effectiveness in
videothoracoscopic splanchnicectomy. Zentralbl Chir 2002; 127: 950-5.

8. Ammori BJ. Pancreatic surgery in the laparoscopic era. JOP 2003; 4: 187-
92.

9. Howard TJ, Swofford JB, Wagner DL. Quality of life after bilateral
thoracoscopic splanchnicectomy: long-term evaluation in patients with
chronic pancreatitis. J Gastrointest Surg 2002; 6: 845-52.

10. House JS, Landis KR, Umberson D. Social relationships and health.
Science 1988; 241: 540-5.

11. Ballantyne J. Chronic pain following treatment for cancer: role of opioids.
Oncologist 2003; 8: 567-75.

12. Breivik H. Opioids in cancer and chronic non-cancer pain therapy -
indications and controversies. Acta Anaesthsiol Scand 2001; 45: 1059-66.

13. Ong KS, Keng SB. The biological, social, and psychological relationship
between depression and chronic pain. Cranio 2003; 21: 286-94.

14. Stefaniak T, Vingerhoets A, Babinska D, Trus M, Glowacki J, Dymecki D,
Makarewicz W, Kaska L, Kobiela J, Lachinski AJ, Stanek A, Gruca Z,
Sledzinski Z, Markuszewska-Proczko M. Psychological factors influencing
results of cholecystectomy. Scand J Gastroenterol 2004; 9: 127-32.

15. Herbert RD. Randomisation in clinical trials. Aust J Physiother 2005; 51:
58-60.

16. www.facit.org
17. Webster K, Cella D, Yost K. The Functional Assessment of Chronic Illness

Therapy (FACIT) Measurement System: properties, applications, and
interpretation. Health Qual Life Outcomes 2003; 16: 1-79.

18. Cella DF, Tulsky DS, Gray G, Sarafian B, Linn E, Bonomi A, Silberman
M, Yellen SB, Winicour P, Brannon J. The Functional Assessment of
Cancer Therapy scale: development and validation of the general measure.
J Clin Oncol 1993; 11: 570-579.

19. Stefaniak T, Makarewicz W, Kossakowska M, Basinski A, Reszetow J,
Kobiela J, Stanek A, Lachinski A, Konarski R, Gruca Z. Application of the
FACIT questionnaire in the evaluation of the quality of life in patients with
chronic pancreatitis: Polish conditions. Pol Przegl Chir 2003; 75: 956-965.

20. Yuan C, Foss JF, O'Connor M, Toledano A, Roizen M, Moss J.
Methylnaltrexone prevents morphine-induced delay in oral-cecal transit
time without affecting analgesia: a double-blind randomized placebo-
controlled trial. Clin Pharmacol Ther 1996; 59: 469-75.



78 CHAPTER S

21. Gan TJ, Ginsberg B, Glass PS, Fortney J, Jhaveri R, Perno R. Opioid-
sparing effects of a low-dose infusion of naloxone in patient-administered
morphine sulfate. Anesthesiology 1997; 87: 1075-81.

22. Nicholson B. Responsible prescribing of opioids for the management of
chronic pain. Drugs 2003; 63: 17-32.

23. Jamison RN, Schein JR, Vallow S, Ascher S, Vorsanger GJ, Katz NP.
Neuropsychological effects of long-term opioid use in chronic pain
patients. J Pain Symptom Manage 2003; 26: 913-21.

24. Martelli MF, Zasler ND, Bender MC, Nicholson K. Psychological,
neuropsychological, and medical considerations in assessment and
management of pain. J Head Trauma Rehabil 2004; 19: ] 0-28.

25. Vallejo R, de Leon-Casasola O, Benyamin R. Opioid therapy and
immunosuppression: a review. Am J Ther 2004; 1 1: 354-65.

26. Cancer Pain Relief and Palliative Care. World Health Organization,
Technical Report Series No 804, Geneva, 1990.

27. Friedman JD, Dell Buono FA. Opioid antagonists in the treatment of
opioid-induced constipation and pruritus. Ann Pharmacother 2001; 35: 85-
91.

28. Singh VV, Toskes PP. Medical therapy for chronic pancreatitis pain. Curr
Gastroenterol Rep 2003; 5: 110-6.

29. Raith K, Hochhaus G. Drugs used in the treatment of opioid tolerance and
physical dependence: a review. Int J Clin Pharmacol Ther 2004; 42: 191-
203.

30. Turk DC, Okifuji A. Psychological factors in chronic pain: evolution and
revolution. J Consult Clin Psychol 2002; 70: 678-90.

31. Hanck C, Whitcomb DC. Alcoholic pancreatitis. Gastroenterol Clin North
Am 2004; 33: 751-65.

32. Kreek MJ, Nielsen DA, LaForge KS. Genes associated with addiction:
alcoholism, opiate, and cocaine addiction. Neuromolecular Med 2004; 5:
85-108.

33. Finn AK. Whistler JL. Endocytosis of the mu opioid receptor reduces
tolerance and a callular hallmark of opiate withdrawal. Neuron 2001; 32:
829-39.

34. South SM, Smith MT. Analgesic tolerance to opioids. Pain Clin Updates
2001; 9: 1-4.

35. Mao J, Price DD, Mayer DJ. Mechanisms of hyperalgesia and morphine
tolerance: a current view of their possible interractions. Pain 1995; 62: 259-
74.



5.2 Thoracoscopic splanchnicectomy in chronic pancreatitis and
pancreatic cancer patients - reasons of failure'

Abstract

Videothoracoscopic splanchnicectomy (VSPL) is a modern, minimally-invasive
method of pain treatment in patients with chronic pancreatitis or pancreatic
cancer. As both illnesses are characterized by intense chronic pain ailments, it is
considered that pain management is the most important issue that should be
covered, in order to improve the quality of life and functioning of the patients.
Unfortunately, VPSL is not effective in all patients.

The study had a prospective, non-randomized design that aimed to evaluate
the influence of VSPL on the quality of life and the level of pain in patients with
chronic pancreatitis and inoperable pancreatic cancer. Thirty-four patients, who
underwent thoracoscopic splanchnicectomy from March 2000 to July 2002,
participated in the study. The effect of the intervention on subjective pain
measures (VAS) and multiparametric quality of life assessment (FACIT) was
measured before the VSPL and one, three, six, twelve, fifteen and eighteen
months after it.

Despite the initial (up to 12 months) significant decrease in pain intensity
and elevation of quality of life of the patients, in some patients ailments recurred
postoperatively. It was also observed that the patients who did not receive opioids
before the operation, benefited significantly from it in terms of social functioning
and emotional aspects of quality of life. This was not observed for iatrogenically
opioid-addicted patients.

The authors conclude that though videothoracoscopic splanchnicectomy
does not provide persistent improvement, it is advisable in both symptomatic
pancreatic cancer and chronic pancreatitis patients, as it either maintains or
improves quality of life and facilitates social life.

Makarewicz, W., Stefaniak, T., Stanek, A., Basinski, A., Kossakowska, M., 8c Gruca, Z.
(2002). Einflussfaktoren auf Morbidit~t und Wirksamkeit der videothorakoskopischen
Splanchnikektomie [Factors Determining Morbidity and Effectiveness in Videothora-
coscopic Splanchnicectomy], Zentrallblattfur Chirurgie 127: 950-955.
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Introduction

Severe pancreatic diseases as pancreatic cancer (PC) or chronic pancreatitis (CP)
are usually associated with an intractable pain as the most bothering ailment. The
pain strongly affects the whole entire life of the patients, impacting their work and
normal every-day functioning1ó'zR. This is the ailment the patients mostly pinpoint
as the most disturbing and keeping them in bed all day long. The fatigue and
depression they suffer from are also associated with pain there is no run away
from. Chronic pancreatitis (CP) is an irreversible and progressing disease, that
leads to morphological changes characterized as atrophy of glandular tissue and
the hypertrophy of connective tissue''3'i5'3. The incidence of CP in Poland reaches
5 new cases yearly per 100 000 citizens. The main symptoms of CP are: secretory
insufficiency - insufficient production of pancreatic enzymes mainly lipase,
tripsine, amylase, chymotripsine and endocrine insufficiency - mostly affecting
secretion of insulin and therefore causing diabetes - and severe pain that demands
therapy even with the use of opioids1'3''`'. In subjective perspective, the patients
place the problem of pain into the first place. They underline that the pain reduces
their quality of life, deteriorates their normal social and professional function and
impacts their emotional status.

Intractable pain is also the most disturbing and incapacitating symptom in
patients suffering from advanced pancreatic cancer. Moreover, sometimes it is the
only - apart from jaundice - symptom of the most advanced stage of the disease.
Although, surgical resection remains the treatment of choice for pancreatic
cancer, it can refer only to a limited percentage of patients. Unfortunately, fewer
then 20o~0 of patients are diagnosed to have resectable disease at the time of

~ ~F-zsdiagnosis"` .
In chronic pain stimulation from organs as pancreas the pain impulse is

transmitted via sympathetic nerves that form splanchnic ganglion. Then the
afferent stimuli are transferred to hypothalamus through splanchnic nerves: minor
and major. Up till now, the methods used for pain therapy - non-steroidal anti-
inflammatory drugs, opioids or neurolysis of splanchnic ganglion - were
insufficient and did not provide a persisting relief. Surgical treatment that consists
of drainage operations and resections is connected with a significant morbidity
and does not guarantee the permanent withdrawal of pain'~3,s,za,z~

Among the methods applied nowadays, videothoracoscopic excision of
splanchnic nerve (videothoracoscopic splanchnicectomy - VSPL) seems to be one
of the most interesting and promising. Videothoracoscopy is a minimally invasive
technique using two or three 2-centimetre incisions to place a videocamera and
surgical tools inside the thoracic cavity. This way the operation is performed
without opening the entire thorax. The idea of this operation is to cut the afferent
pain impulse pathway linkin~ splanchnic ganglion with pain centres in
hypothalamus~'3'g'13-'6,'9.zo,z3,zs-zs.3 ,33 Nevertheless, it should be noted that the
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splanchnic nerves are not only one way of conduction of pain from pancreas.
There are other alternative ways: periesophageal plexus, periaortic plexus,
periaortic nerve, lumbar sympathetic ganglions and phrenic nerve which consists
300~0 of sensory fibres.

In this study, the quality of life was considered as a subjective
measurement of satisfaction provided by life as a total. This concept encompasses
three diameters of quality of life (as cited in WHO definition): physical,
psychological and social well-being. The quality of life cannot be directly
observed or measured. It is a dynamic phenomenon changing as the time passes
by, influenced by internal -personality - and external - situation - factors.

The presented study covers the problem of quality of life in patients with
CP and PC, therefore the idea of quality of life is limited to health-related quality
of life. This concept includes somatic well-being, emotional status, interpersonal
and social relations and physical ability.

Aim of the study

The aim of the study was to present factors that may influence the effectiveness of
videothoracoscopic splanchnicectomy and to evaluate what is the extent of their
influence on the outcome of the treatment and how can they be successfully
managed. This was achieved by prospective, non-randomized design that
measured the influence of videothoracoscopic splanchnicectomy on the quality of
life and the level of pain suffering in patients with chronic pancreatitis and
pancreatic cancer with a thorough control of external and internal factors possibly
determining morbidity and effectiveness of this method.

Material and method

There were 34 videothoracoscopic splanchnicectomies performed on chronic
pancreatitis patients and pancreatic cancer patients in our Department from March
2000 to July 2002. There were 10 patients with inoperable pancreatic cancer - 6
men and 4 women, aged from 36 to 59 years, with mean age 53.2 years. None of
the patients had symptoms of jaundice or ileus. There were also 24 patients with
chronic pancreatitis - 17 men and 7 women, aged from 36 to 61 years, with mean
age 51.5 years. In all cases the aetiology of CP was linked with alcohol abuse.
The mean time from the onset of first symptoms of CP was 17.3 months ranging
from 14 to 32 months. The pain suffering onset was observed before mean time of
6.5 months before the surgery, ranging from 3.6 to 11.8 months. SSo~o of the
patients did not use opioids before the operation - they were treated with non-
steroid anti-inflammatory drugs. Among the patients treated with opioids, most of
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them (680~0) was using more than once a day. In group of patients with PC the
mean time from the onset of first symptoms was 3.2 months ranging from 1 to 4
months. Only 2 patients (20o~a) with PC did not use opioids before operation.

The patients were operated on in general anaesthesia with isolated
intubation of one bronchus, located on the either side. After the desufflation of the
lung, two trocars were instituted into the thorax - in the fifth intercostal space in
medial axillary line a trocar diameter 10 mm for camera and in seventh intercostal
space in anterior axillary line a trocar diameter 5 mm for instruments. After the
identification of the splanchnic nerve which is situated above the aorta on the left
or above the azygos vein on the right, the parietal pleura was incised and the
nerve was identified and preparated in distance of five to eight centimetres
together with minor branches connecting and then excised. After the insufflation
of the lung the trocars were removed and the wounds were closed according to
surgical standard.

The questionnaire used for assessing the quality of life was Functional
Assessment of Chronic Illness Therapy (FACIT) in a sub-type for pancreatic and
hepatobiliary diseases (FACT-Pa, version 4). The questionnaire covers the aspects
of emotional, social, physical and functional well-being plus the ailments specific
for pancreatic diseases. This questionnaire was normalised in American and in
Polish conditionsb'20. The patients were answering the items on his own using 5-
point Likert scale (0-4). FACT-Pa measures five aspects of functioning: Physical
Well-Being - 7 items, FamilylSocial Well-Being - 7 items, Emotional Well-Being
- 6 items and 9 additional items that cover ailments specific for the pancreatic and
hepatobiliary diseases. In total the questionnaire consist of 36 items'.

The long-term pain assessment was conducted by the subjective pain
questionnaire based on Visual Analogue Scale (VAS). The patients were also
asked about the subjective opinion on surgical treatment effectiveness. The
patients were examined two days prior to the operation and one, three, six, nine,
twelve, fifteen and eighteen months after the operation.

The statistic analysis incorporated U Mann-Whitney tests, ANOVA and chi
square analysis and was performed with STATISTICA 6.0 software. In every
analysis a level of p higher than 0.05 was considered insignificant.

Results

The mean time of the operation was 55 min ranging from 35 to 80 minutes. In one
case, because of massive pleural adhesions the conversion to open thoracotomy
had to be instituted. There was no postoperative morbidity. The mean time of
hospitalisation reached seven days ranging from 4 to I 1 days. The patients were
usually operated on the second day of hospitalisation. The peri- and postoperative
morbidity is presented in table 5.2.
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Table 5.2. Peri- and postoperative morbidity

Perioperative morbidity

Intercostal artery I vein bleeding 1 1.43 0~0

Pneumothorax 8.57 0~0

Persistent intercostal pain 17.14 0~0

Perioperative morbidity

Ortostatic hypertension 3.40 o~o

Persistent abdominal pain relieved only by
opioids (onl in o ioid-usin atients)

41.94 0~0

83

All operated patients were included in the follow-up with frequency decreasing as
the period from the operation prolonged (table 5.3). The mean pain intensity,
subjective influence of the pain of activity and on mood for both (CP and PC)
groups during the observed period are presented in figure 5.2.

Table 5.3. Factors decreasing the effect of videothoracoscopic splanchnicectomy

Surgery-related

Multimodality ofpain conduction from pancreas

Limitations due to surgical procedure - impression of port on
intercostal nerves

Disease-related
Primary iatrogenic opioid addiction in chronic pancreatitis

atients

Specificity of primary disease - infiltration of pancreatic cancer
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Figure 5.2. The intensity of pain sufferings measured by VAS-Pain before the
surgery, one, three, six, nine and twelve months after it in chronic pancreatitis
(CP) and pancreatic cancer (PC) groups. Statistical analysis: p in ANOVA for
group CP p ~ 0.001; p in ANOVA for group PC p ~ 0.001; p in t-Student tests:
before the operation: p- 0.673 (not significant - ns); 1 month after p- 0.467
(ns); 3 months after p- 0.388 (ns); 6 months after p ~ 0.05; 9 months after p ~
0.05; 12 months after p ~ 0.01.
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The values of the quality of life according to FACIT are presented for both groups
in figure 5.3.

The subjective effectiveness of the operation was measured one, six and twelve
months after the surgery. In chronic pancreatitis group in the first month there
was 810~0 of the patients declaring abatement of pain suffering, 130~o noticed no
change in sufferings, and 60~0 observed the increase in suffering. Six months after
the operation, still there was one patient declaring no change in suffering, while
the remaining 940~o stated the operation as pain-relieving. The same percentage
was observed also twelve months after the operation. Regarding the incidence of
pain attacks before the VSPL, 800~0 of the patients suffered from the pain attacks
more often than 20 times a month.
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Figure 5.3. The total quality of life (measured by FACIT Questionnaire) before
the surgery, one, three, six, nine and twelve months after it in chronic pancreatitis
(CP) and pancreatic cancer (PC) groups. Statistical analysis: p in ANOVA for
group CP p ~ 0.05; p in ANOVA for group PC p ~ 0.05; p in t-Student tests:
before the operation: p- 0.421 (not significant - ns); 1 month after p- 0.199
(ns); 3 months after p - 0.148 (ns); 6 months after p ~ 0.01; 9 months after p ~
0.01; 12 months after p ~ 0.001.
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Almost half of the chronic pancreatitis patients (460~0) used opioids before the
operation; 330~o more than 2 grams of pethidine monthly, and 130~0 - less than 500
mg a months. The remaining group of 540~0 of the patients did not take opioids
before the operation. Three months after the operation the group of opioids taking
patients was reduced to 400~0, among them 130~o more than 2 g a month; 200~0
between 500 mg and 2 g a month and 70~0 less than 500 mg a month. The group of
patents not treated with opioids increased and reached 600~0. Three months later
(six months after VSPL) the percentage of patients not using opioids was also
400~o among whom 150~0 - more than 2 g, l00~o between 500 mg and 2 g doses a
month and 150~0 less than 500 mg a month. The next points of follow-up did not
reveal any crucial changes to the pattern obtained: after 9 months - 400~o was
using opioids while 12 months after the operation that number reached 450~0. Most
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of the patients (200~0) were using 500 mg to 2 g a month, 15a~o more than 2 g a
month and respectively So~o and l00~0 less than 500 mg a month.

The detailed analysis of chronic pancreatitis group was based on a division
of the patients into two groups: using opioids before the VSPL ( 11 patients) and
not using opioids before the VSPL ( 13 patients). The intensity of pain in both
groups is presented in figure 5.4.

Figure 5.4. The intensity of pain sufferings measured by VAS-Pain before the
surgery, one, three, six, nine and twelve months after it in chronic pancreatitis
(CP) patients using (CP 8z opioid users - 1) and not using opioids (CP 8r. non-
opioid-users - 2). Statistical analysis: p in ANOVA for group 1 p ~ 0.001; p in
ANOVA for group 2 p ~ 0.001; p in t-Student tests: before the operation: p-
0.881 (not significant - ns); 1 month after p- 0.721 (ns); 3 months after p- 0.639
(ns); 6 months after p ~ 0.01; 9 months after p ~ 0.001; 12 months after p ~ 0.001.
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The total value of qualíty of life reached: in opioid using group: before the
operation - 64.3 pts, and then - 69.2 pts - 66.2 pts - 60.2 pts - 62.3 pts - 58.6 pts,
while in the group not using opioids - 60.2 pts - 84.2 pts - 79.3 pts - 71.2 pts -
63.2 pts - 58.4 pts (figure 5.5).
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Figure 5.5. The total quality of life (measured by FACIT Questionnaire) before
the surgery, one, three, six, nine and twelve months after it in chronic pancreatitis
(CP) patients using (CP 8r. opioid users - 1) and not using opioids (CP 8c non-
opioid-users - 2). Statistical analysis: p in ANOVA for group 1 p- 0.421 (not
significant - ns); p in ANOVA for group 2 p ~ 0.01; p in t-Student tests: before
the operation: p- 0.766 (ns); 1 month after p ~ 0.05; 3 months after p ~ 0.05; 6
months after p ~ 0.01; 9 months after p- 0.355 (ns); 12 months after p- 0.539
(ns).
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The mean monthly doses of opioids taken before the operation, three, six, nine
and twelve months after the VSPL in chronic pancreatitis group patients (in mgs
of pethidine) are presented in table 5.4 (below).

Pre 3 mths 6 mths 9 mths 12 mths
No o ioids 54oro ó0oro 60oro 60"ro 55"ro
Less than 500 13oro 7oro 1 Soro Soro 1 Ooro
m ~mth
500-200 -- 20oro l0oro 20oro 20 ~o0
m s~mth
More than 2000 33oro 13oro 15oro 15"ro 15oro
m slmth
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Discussion

The impact of surgery in the treatment of chronic pancreatitis is limited. Although
the surgical algorithms for life threatening hazards as common bile duct stenosis,
bleeding, rupture or infection of pseudocyst are quite clear, the application of
surgical procedures as pain therapy has been yet rather narrow. Successful
drainage and resection o~erations of the pancreas may lead to pain relief in 50 to
750~0 of patients~'3'9''''27"' . Unfortunately, these interventions are associated with
frequent complications, and thus should be applied only in carefully selected
patients and performed only in experienced centres''3''̀''30. The treatment with
non-steroid anti-inflammatory drugs or narcotics is either ineffective or linked
with a high risk of iatrogenic addiction. Splanchnic ganglion neurolysis or
permanent epidural analgesia seems to be valuable but not a permanent solution
for the pain of CP patientsg. Moreover, these methods need further long-term
evaluation and comparison with alternative treatments.

Surgical resection remains the treatment of choice for pancreatic cancer.
Unfortunately, fewer than 200~0 of the patients are found to have resectable disease
at the time of diagnosis. Intractable pain is the most disturbing and incapacitating
symptom in the patients suffering from advanced PC. Palliative interventions are
justified to relieve the clinical symptoms with as little interference in the quality
of life as possible. Different methods have been suggested for pain control,
ranging from the use of narcotic analgesics and celiac plexus block to open
surgical procedures. Medical therapy has been often ineffective, and narcotic
addiction is a common consequence, which itself interferes with the patients'
quality of life.

The first attempts to excise surgically the splanchnic ganglion were taken
as early as in forties of last century. In 1943 Mallet-Guy performed the first
gangliectomy via laparotomy and in 1990 Stone and Chauvin performed the first
splanchnicectomy via thoracotomy21'31. Three years later Melki and Worsey
performed the first videothoracoscopic splanchnicectomies acquiring a
satisfactory analgesic effect'`'"33. In 1994 Cushieri performed in Edinburgh first
simultaneous both-side VSPL in full prone position without the need to intubate a
separate bronchus~~. In Poland, VSPL was performed by for the first time
Leksowski in 1997. Since then only university centres in Gdansk, Warsaw and
Bydgoszcz are performing this operation in Poland.

Many authors report short-term improvement after videothoracoscopic
splanchnicectomy, but more thorough and long-term analyses are still
lacking~'a.is.ib.ia.i9.zs,~s.z~.~x.;; The quality of life results revealed an improvement
predominantly up to three months after the surgery, when it slowly starts to
deteriorate almost reaching the initial pretreatment level. This observation is
mostly typical for chronic pancreatitis patients who are in almost 1000~o able to
survive till a long-term follow up. In pancreatic cancer patients one-year, having a
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short median survival time, even short time suppression of pain and improvement
in quality of life is a huge benefit. It is also worth mentioning that the quality of
life in these patients is naturally decreasing as the disease prolongs. It means that
even keeping the quality of life stable, as has been achieved in the present group,
is a satisfying result. As shown previously, more specific analysis might have led
to the conclusion that the improvement is not observed in all of the quality of life
aspects to the same degree20. It is mostly significant to the emotional status and to
the functioning in every-day life, but does not have an impact on social life. The
results of physical well-being are also not univocal. The physical status appeared
to be improved only early after the VSPL, but it returned to the initial, pre-
operative level nine or twelve months after the operation. This phenomenon can
be interpreted as an intermittent psyche-related improvement of physical aspects
of life immediately after the operation. As the illness progresses the physical
status should not be affected by the analgesic treatment and therefore should not
alter from the initial point. Although the pain suffering was significantly
diminished, the general physical well-being is subjectively on the preoperative
level. The patients still feel weak, tired, and suffer from fatigue. In particular in
the opioid-using patients, the improvement in quality of life is almost
undetectable, despite the fact that the subjectively perceived pain is diminished.
We may assume that their need of drugs impairs the quality of life in these
patients. A similar picture was not seen in pancreatic cancer patients as they have
shorter survival and therefore psycho-social aspects of opioid addiction can not be
observed. Performing VSPL enables lowering the doses of opioids in both groups
or even discontinuation. This clinical situation prolongs the analgesic ladder and
keeps the quality of life of the patients on a satisfactory level still giving more
opportunities for further widening of the therapy. Comparing this result to the
social functioning, this phenomenon can also be interpreted in more psychosocial
than in strictly physical terms. CP patients reportedly were not able to profit from
the analgesic VSPL operation. There was no improvement of their relations with
relatives and they also failed to notice any positive change in perception of
themselves. This in particular concerned the opioid-taking patients. We speculate
that this result may be explained by the insufficient level of psychoeducational
and psychotherapeutical activities towards the patients and their families, possible
resulting in insufficient instrumental and emotional support from the relatives and
Social Care institutions. On the other hand, the every-day life functioning shows a
significant improvement which gives a very optimistic view for the future ability
of the patients to work. The patients report higher satisfaction of every-day life
and they are more likely to accept the illness they are suffering from.

The VAS-Pain results indicate that the operation caused a significant
decrease in intensity of pain sufferings throughout the whole period of follow-up
in all groups. This effect produced a significant increase in comfort of the patients
and improved their activity level especially in the first three to six months after
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the surgery. Further improvement in quality of life, however, was not observed.
This may be explained as follows: the lower level of pain is cunently perceived
still as maximum and therefore, if it occurs, it still impairs the quality of life. This
is predominantly seen in opioid-treated patients. Thanks to the VSPL the patients
stop to behave as the slaves of their sufferings and may better function in every-
day life. Their emotional life is also significantly improved. The insufficient
improvement of their physical state and the intensity of non-pain-related
sufferings characteristic for chronic pancreatitis may be associated with the
chronicity of the disease and the fact, that splanchnicectomy is only an analgesic,
not causal treatment. Moreover, the pain transmission from the pancreas is usually
multimodal and the stimulus transduction may be forced through the alternative
ways as the period from the VSPL prolongs. The persistent pain reported by 190~0
(3 patients) after one month and by one patient three months after the operation
may be connected with either an incidence of rare anatomic variants of splanchnic
nerves or iatrogenic drug addiction of the patients. It is worth noticing that the
decrease in the number of patients not using opioids was limited. It was mainly
the frequency of the opioid intake that changed and potentially decreased the
problem of iatrogenic drug addiction. This problem is still a challenge for any
clinician concerned with the problems of CP patients. Although different
approaches have been suggested to manage the problem of iatrogenic opioid
addiction in chronic pain patients (including chronic pancreatitis patients) such as
methadone therapy, group therapy, anti-narcotic therapy, no effective remedy has
yet been proposed. We therefore wonder whether the objective analgesic effect of
VSPL might be magnified by either selecting non-addicted patients for the VSPL
or by supporting the operation with anti-addiction therapy, psychoeducation,
andJor patient self-support groups. Since currently neither a 100 per cent reliable
method of predicting and diagnosing iatrogenic opioid addiction in chronic pain
syndrome nor effective therapy to deal with it is available, the authors recently
started a programme aimed to deal with the problems of iatrogenic opioid
addiction in chronic pancreatitis patients. This programme differs in important
aspects from programmes designed to deal with non-iatrogenic opioid addiction,
as the origin of the addiction is totally different. The initial results of these
interventions will be published in future reports.

After 18 months, there was a significant decrease in the pain intensity and
an elevation of quality of life - most significantly concerning emotional well-
being and functioning in every-day life. According to our analysis it may be
concluded, that the videothoracoscopic splanchnicectomy is a safe, effective and
minimally invasive procedure in patients with chronic pancreatitis and in patients
with inoperable pancreatic cancer. In chronic pancreatitis the outcome of surgical
pain treatment may be influenced by iatrogenic opioid addiction. This kind of
addiction is a significant clinical problem as up to SSo~o of the chronic pancreatitis
patients may suffer from it. In those patients the quality of life is mostly affected
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by the addiction and even radical forms of pain treatment, if not supported by
psychological management, will not provide a satisfactory therapeutic result. In
inoperable pancreatic cancer, due to a very aggressive character of the primary
disease, all possible resources should be applied in order to achieve and increase
in the quality of life of those patients or at least to slow down the decrease of it. In
both groups, temporary diminishing of the effect of the VSPL may be caused by
intermittent intercostal nerve pain due to impression the trocars make on the
nerve, as the intercostal space is rather narrow. This problem may be managed by
injecting lo~o bupivacaine in tissues surrounding the port-site and prescribing
NSAIDs after operation.

Recently, a number of authors have reported the successful application of
unilateral andlor bilateral thoracoscopic splanchnicectomy either in CP and PC
patients13'ia'3z'33 All of these procedures were performed using a similar surgical
technique - parietal pleural incision and splanchnic nerve resection. Reported
operative times range from 80 to 90 min, mean hospital stay was 3 days, and only
minimal complications occurred. This approach should be considered in
pancreatic cancer patients, though it should be mentioned that possible
complications (bilateral pneumothorax, orthostatic hypotension or diarrhoea) may
limit the use of this method. In CP patients we prefer bilateral splanchnicectomy
separated in time, as we find this method more effective in terms of psychological
improvement of quality of life and providing more pain-free time for additional
psychological supportive actions.

Summarizing, the factors that determine the success of the
videothoracoscopic splanchnicectomy can be divided into two groups: surgery-
related and disease related. The surgery-related ones would consist of (i) the
return of ailments approximately 9 to 12 months after the VSPL, most probably
due to activation of alternative paths of pain-impulse transmission from the
pancreas (in chronic pancreatitis) and (ii) intermittent intercostal pain due to
trocars' impression. The disease-related would consist of (iii) progressing
infiltration of structures surrounding the pancreas and therefore broadening of the
possible ways and types of pain transmitted to the brain (in inoperable pancreatic
cancer) and (iv) iatrogenic opioid addiction (in chronic pancreatitis patients). In
the latter case, we anticipate positive effects of additional, psychological
treatment addressing the addiction.
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Chapter 6

Psychological benefits from pain reduction`

Surgical treatment of chronic pain syndrome associated with chronic pancreatitis
and pancreatic cancer and surgical treatment of gallbladder stones (cholelithiasis)
regardless the opioid intake in the treated patients, results in shorter or more
permanent improvement. In pancreatic opioid-treated patients the pain-free period
might be shorter than in opioid-naive group. Nevertheless, the short period of
analgesia (1-3 months in opioid group) still offers a chance to apply additional
interventions aimed to treat iatrogenic opioid addiction.

In this chapter the biopsychosocial perspective to the evaluation of the
results of gallbladder removal is presented - with special emphasis on patients not
satisfied with the result of surgery due to recurrent pain. A hypothetical
psychological interpretation of this problem is provided with suggestions for a
possible diagnostic and therapeutic approach preventing somatization.

Stefaniak T., Vingerhoets A.J.J.M., Babinska D., Trus M., Glowacki J., Dymecki D.,
Makarewicz W., Kaska L., Kobiela J., Lachinski A.J., Stanek A., Gruca Z., 8c Sledzinski Z.
(2004). Psychological Factors Influencing Results of Cholecystectomy. Scand J
Gastroenerol39: 127-132..
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Abstract

Background: Cholecystectomy is a surgical gold-standard procedure for
gallbladder diseases, among which gallstones are the most frequent. Despite the
introduction of minimally invasive surgery and broad access to ultrasound
examination there is a group of patients in whom the surgery ailments persist.
Those vague ailments can be perceived from a psychological point of view as
somatization or even somatoform disorders.
Methods: The aim of the study, designed as a case-control study, was to evaluate
psychological characteristics that may accompany the incidence of so-called post-
cholecystectomy pain syndrome (PCPS). The study focused on 367 patients
treated for gallstones in the Dept. of General, Gastroenterological and Endocrine
Surgery, Medical University of Gdansk, Poland. At about a year after the
operation, the patients received a questionnaire that included a structured
interview and psychological assessment of social support and rumination. Those
who revealed symptoms of PCPS were invited to the department for further
medical and psychological evaluations. Psychosocial scores of PCPS and non-
PCPS patients were compared.
Results: The PCPS patients did not show any dysfunction at the physical
examination or in gastroduodenoscopy or sonography. However, they differed
from the remaining, asymptomatic group in terms of lacking social support, as
well as increased rumination.
Conclusion: It is concluded that psychological variables may play an important
role in the onset of subjective symptoms in at least a subgroup of the PCPS
patients as a form of somatization. Psychological supportive and explanatory
activities (cognitive and behavioural approach) may provide adequate help.

Introduction

Cholecystectomy is the main treatment in gallbladder diseases, predominantly
gallbladder stones. This symptomatic disease affects mostly women, aged 40-60,
fertile and slightly overweight~'Z. Surgical excision of the gallbladder can be
performed via the classic or the laparoscopic way3. Unfortunately, not all operated
patients show complete withdrawal of all symptoms''4-6. It was postulated in the
early 1950s''g that those unclear sufferings may be due to so-called post-
cholecystectomy syndrome. Originally, this syndrome was attributed to a vast
range of possible causes: unnoticed gallstones left in the common bile duct, bile
or duodenal fistula, partial or total stenosis of common bile duct due to
postoperative stricture, chronic pancreatitis, cholangitis and stenosis of Vater
papilla'. More recently it has been emphasized that the pathomechanism of this
ailment may be caused by bile duct hypertension, as a result of sphincter of Oddi
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dysfunction and dyskinesis of common bile duct within the absence of the
gallbladder''a'R. The latest studies underline the importance of sphincter of Oddi
dysfunction as a possible cause of `post cholecystectomy pain syndrome' (PCPS),
the new label for this syndrome9''o. The lack of univocal definition and clear
description of the pathomechanism of the post-cholecystectomy pain syndrome
has also attracted the attention of psychosomatically oriented researchers. For
example, Markert found that patients suffering from this syndrome were
characterized by high levels of neuroticism, generalized anxiety and fear in
comparison to a non-symptomatic group of the same age matched for time since
the surgery and additional suffering". This author further reported that the
symptomatic group could be described as revealing a higher sense of guilt, less
self-confidence, feeling lonelier, pessimistic about the future and success,
expressing higher neurotic fatigue and suffering from unspecified fear. Stefaniak
et al. revealed that 1 year after the operation 14a~o of the patients still suffered
from the same type of ailments as before the cholecystectomy'`. Interestingly, this
group comprised only women, and the ailments they reported (controlled for
intensity, localization and character) were inconsistent with the typical
manifestation of cholelithiasis. Moreover, detailed analysis demonstrated that the
ailments were actually less intense than before the operation, though the patients
claimed that they were even stronger.

We believe that PCPS may also be perceived as a form of somatization, a
disorder defined as `repeated presentation of physical symptoms, together with
persistent requests for medical investigations, in spite of repeated negative
findings and reassurances by doctors that the symptoms have no physical basis'13.
Physical symptoms include both pain symptoms (non-cardiac chest pain,
fibromyalgia) and non-pain symptoms such as paresis, movement disturbances
and vertigo'a'15. The aetiology of somatoform pain may be perceived from three
different perspectives: (a) psychodynamic ( due to certain conflicts in the past,
pain is part of the patient's adult defense mechanism)'a, (b) behavioural (the
persistence of pain and disability is reinforced by a secondary gain, such as
financial benefits, social support or avoidance of obligations)16, and (c)
biopsychosocial ( i) incorporating neuropsychological theory of prolonged
nociception promoting somatization even without persistent stimulus, (ii) social
circumstances including social support and secondary gains, and (iii) mental
aspects similar to those seen in psychodynamics'a,i~-is

Weisberg and Clavel have postulated, in the light of the biopsychosocial
paradigm, that chronic pain, predominantly of unclear origin, may occur in the
context of ( a) predisposing, (b) initiating, and (c) perpetuating factors.
Psychological factors for instance rumination and social factors such as
inadequate social support have been hypothesized to be contributing perpetuating
factors in continuous persistence of somatoform pain19. Brosschot and Thayer
state that worrying and rumination may contribute to both the onset and the
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prolonged existence of inedically unexplained somatic symptoms, i.e.
somatization. They speculated that perseverative thinking about illness and pain
might stimulate a feed-forward process in which increasingly more illness cues
are perceived, even despite the withdrawal of somatic pathology20.

Social support has been widely proposed as a significant factor influencing
pain, anxiety, recovery and coping with surgical treatment21. House et al. note that
broad varieties of studies show that `more socially isolated or less socially
integrated individuals are less healthy, psychologically and physically'22. It is
concluded by Moret-van der Kolk et al. that social support is associated with
short-term and long-term recovery. It may also decrease the period of
hospitalization and convalescence, lessen the pain and mediate higher perception
of health and greater satisfaction from surgeryZ~.

Aim of the Study

The aim of this study was to evaluate the effectiveness of cholecystectomy and
identify possible biomedical andlor psychological factors that might be important
as predisposing, initiating or perpetuating ailments. It is anticipated that PCPS
patients, compared to non-PCPS patients, will report more rumination and less
social support.

Materials and Methods

Patients
Three-hundred-and-sixty-seven consecutive patients treated for cholelithiasis in
the Dept. of General, Gastroenterological and Endocrine Surgery, Medical
University of Gdansk, Poland in the period January 1996 to July 2000,
participated in this study. Patients older than 80 years, unable to complete our
questionnaire and foreigners were excluded from the study group.

Measures
Health status was assessed using a self-developed questionnaire, including a
Visual Analogue Scale of Pain, an abdomen map for localizing the pain (with
clear marking of the left and right sides) and a list of symptoms often reported by
patients with gastrointestinal disorders. The questionnaire also included points by
which to assess the current physical state of the patient, in particular the
occurrence of gastrointestinal symptoms and the influence of surgical treatment
on the ailments the patient suffered from previously. The complaints considered
as typical of cholelithiasis were the following: pain in right upper abdominal
quadrant, colic in character, occurring 2 or 3 hours after mealtimes, especially
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induced by fatty meals. Nausea, vomiting and flatulence were noted as symptoms
of cholelithiasis. The self-reported ailments were qualified as: (a) typical for the
cholelithiasis (if presenting at least three, only typical symptoms or pain
localization), (b) untypical for the cholelithiasis (if not presenting at least one of
the symptoms or pain localization typical for the cholelithiasis), or (c) unclear (if
presenting both typical and untypical for the cholelithiasis symptoms as well as
pain localization).

According to Brosschot and Thayer20, rumination is regarded as a kind of
chronic stressor, and in that way possibly contributing to perpetuation of the
complaint14'23. It was assessed using the Polish Questionnaire of Rumination
(Wojciszke, unpublished), consisting of thirty 5-level Likert items. It contains
three subscales: (a) rumination about me, (b) rumination about the past, and (c)
rumination about the world. The Cronbach alphas ranged between 0.84 and 0.91.

The social support scale was adapted from Functional Assessment of
Chronic Illness Treatment24, a well-validated and reliable tool for measuring this
concept. Social support was taken as part of the behavioural paradigm and also as
a social part of biopsychosocial theory. The scale includes seven 5-level Likert
scale items. The approved validity of the scale has been demonstrated in many
studies2~-Z6 and the internal consistency is represented by Cronbach alpha values
between 0.70 and 0.85.

Statistical analysis was conducted using Statistical Analysis System (SAS)
software and included Student t tests and ANOVA for parametric data, Kruskal-
Wallis tests, Mann- Whitney U tests and logistic regression.

Results

Out of 367 questionnaires sent to the patients, 212 were completed and returned,
yielding a 57.760~o response rate. The responding group did not differ from the
initial one in terms of demographic (age, sex, education, marriage and children) or
medical (type of operation, time since operation) background.

Out of group of 212, a group of 163 women were selected. This group was
classified based on answers to the question: `What is your health status compared
to status before surgery?'. The possible answers were:

1. The ailment disappeared completely Group 1, n- 62 (38.Oo~o)
2. The ailments have decreased significantly Group 2, n- 55 (33.70~0)
3. The ailments are totally different Group 3, n- 26 (15.90~0)
4. The ailments are the same or even stronger Group 4, n- 20 (12.30~0)

Group 3 was considered as presenting symptoms of a new disorder and was
therefore excluded from further analysis.
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The character of symptoms reported by these patients was not typical of
cholelithiasis, but rather suggested different medical problems.

Groups 1 and 2 were carefully examined concerning psychological,
medical and social data, and as a high degree of uniformity was confirmed these
data were amalgamated.

Patients from Group 4 presented ailments typical of cholelithiasis, localized
similarly to the state before the operation, being similar or becoming even
stronger.

All further analyses were performed comparing those two groups: Group A
(total or partial withdrawal of the ailments; n- 1 17) and Group B(persistent, the
same or even stronger ailments; n- 20).

Demographical variables including age, education, martial status and
children (of the patients) are presented in Table 6.1. No significant group
differences were found for any of these variables.

Table 6.1. Demographic description of the examined groups

Parameter
Age
Married (yes : no)
Children (yes : no)
Education (university or high:
elementary or professional

Group A
(asymptomatic)
52.05 f 12.6
82. Sa~o : 17. So~o
84.20~0 : 15.80~0

23.6a~o : 76.4a~o

Group B
PCPS)

55.11 f 11.2
8890~0 ; 11.90~0
8890~0 : 1 l.lo~b

21.7a~o : 78.30~0

All patients from group B(n - 20) were invited to the Department to
undergo free medical examinations, including ultrasound, gastrobulboscopy,
bilirubin level measurement and a thorough physical examination. Nineteen
accepted the invitation and in none of them could any medical symptoms of
choledocholithiasis, gastritis, oesphagitis, pancreatitis, colitis or any neoplastic
diseases be substantiated.

Medical data analysis considered intensity of pain before the surgery and,
currently, localization of the pain, the character of the pain and additional
ailments, which are presented in Figures 6.1 and 6.2.
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Figure. 6.1. Levels of subjective pain (measured by VAS Pain) before and after
cholecystectomy in non-symptomatic (Group A) and symptomatic (Group B)
patients. Comparison of statistics: Student's t tests ~`P~0.05; ~`~`P~0.01;
~` ~` ~`P~0.001.

i1 Group A
O Group B

Before A fter

Figure 6.2. Character of pain before and after operation in asymptomatic (Group
A) and PCPS (group B). Comparison of statistics: Kruskal-Wallis test ~`P~O.OS;
~` ~`P~0. 01; ~` ~` ~`P~ 0. 001.
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Comparison ofthe frequency of different types of operation was as follows:
group A - classic - 56.10~0, laparoscopic - 43.9a~o; group B- classic - 77.8o~a;
laparoscopic - 22.20~0, and did not differ statistically.

Psychological data analysis consisted of inean comparisons (Table 6.2) and
logistic regression. Concerning univariate comparisons both groups differ in
terms of social support (PCPS lower than non-PCPS) and in terms of rumination
to the world ( PCPS higher than non-PCPS) (Table 6.2.).

Table 6.2. The levels of rumination and social support. Each cell represents the
mean and standard deviation (s). The last row provides p- values of Student's test
Values higher than 0.05 were considered not significant (ns). Values between
0.05 and 0.08 were considered as indicative of a strong tendency to difference

Rumination rou To the world To the ast To m self Social su ort
Group A- 29.67 t 6.91

-
21.59 f 5.78

-
22.18 t 6.70

-
34.94 f 4.69

-Asymptomatic
(n-1 14)
Group B 32.67 f 10.01

-
22.23 } 8.70

-
24.23 t 4.89

-
29.78 t 8.61

-PCPS (n-19)
P 0.051 Ns 0.072 ~ 0.001

For predicting PCPS occurrence, a logistic regression in Backward: Wald
method was instituted. It proved to be an adequate model-data fit with P ~ 0.05
and yielded the following results. The overall prediction percentage was 87.2. The
analysis was also adjusted according to sex, age and education of the patients. The
variables included in the probabilistic equation at the level of P ~ 0.05 were (in
order of decreasing odds ratio, 950~o confidence intervals given in square
brackets): rumination concerning the world (OR - 2.17 [2.02-2.23]), rumination
concerning the past (OR - 1.43 [ I.20-1.59]), social support (OR - 1.21 [ 1.09-
1.33]).

Discussion

Uncomplicated cholelithiasis is a disease with non-characteristic symptoms which
may present due to many other diseases, often of psychosomatic origin or
representing somatization~o'~~'~g''̀ ''9 The diagnosis of cholelithiasis is quite often
stated based on easily accessible ultrasound examinations that can be performed
commercially even without the general practitioner's suggestion. Sometimes the
ultrasound examination result is the only indication leading to the operation. The
diagnosis of cholelithiasis may be instrumental for recapturing lost social support,
which is in accordance with the behavioural concept of somatization and
pain14'~~'~g. As the illness is commonly known to be radically treated by surgical
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intervention, after the operation the patient is expected by the family to be totally
cured and therefore no longer benefiting from previous additional social support
(secondary gain). Social support was significantly lower in the PCPS group than
in the non-PCPS group. The relative lack of social support may be considered as a
key perpetuating factor contributing to chronic pain syndrome~~'~~19. This finding
concurs with other reports of psychological characteristics of PCPS
sufferers~o'i i''̀~''̀9

It has also been presented that lower social support prolongs the period
spent in hospital and pain suffering. It also increases the need for pain-alleviating
medication and lowers patient's satisfaction from surgery and subjective
perception of health'`~. Moreover, Desaultels et al. observed an increased level of
somatization, depression and anxiety in patients with SOD type III, which can be
perceived as similar to PCPS~o. Jorgensen et al. showed that as many as 44a~o of
patients characterized by increased psychological vulnerability had an
unsatisfactory outcome 6 to 12 months after cholecystectomy30. Luman et al.
reported a similar incidence of persistent pain after cholecystectomy (130~0) as we
found and suggested an important role of psychological factors in aetiology of
this syndrome31. Additionally, Markert reported increased neuroticism, anxiety,
fear and sense of guilt in a group of PCPS patients as compared to unoperated
controls". The PCPS women are also characterized by their increased tendency to
ruminate.

Brosschot and Thayer emphasize the importance of rumination and
worrying as factors that may sustain health-specific fears by creating and
strengthening inadequate cognitive pathways'`o. The PCPS patients differed from
asymptomatic ones in rumination about the world (worrying about the problems
of the world). Rumination about themselves, probably the most significant for the
psychological pattern proposed, showed higher levels in the PCPS group, but was
not significant (P - 0.072). This finding may be explained by the fact that in
Polish social circumstances, women, especially those who care about children and
families, are expected not to be too concerned about them. It is therefore much
easier and socially acceptable for them to ruminate about the world than about
themselves or about their past.

The results of logistic regression stressed the importance of high
rumination level and lack of social support characterizing the patients with PCPS
in our study. It should be added that this kind of analysis should be considered as
essential for evaluating such complex and linked variables as psychological ones,
especially in clinical evaluations.

Zaniewski et al. suggested that a significant (up to 230~0) group of patients
suffering from PCPS might be affected by peptic ulcer3'`, which could be an
objective pathology responsible for ailments considered by us as somatization.
Moreover, Zaniewski et al. found laparoscopic cholecystectomy patients often
misdiagnosed because laparoscopy does not enable palpable examination of the



104 CHAPTER fi

stomach and duodenum3'`. In our study, the proportion of laparoscopically treated
patients was higher in the PCPS group, but the difference was not statistically
significant. In contrast to Zaniewski, Ure did not find preoperative
gastroduodenoscopy necessary in cholelithiasis patients33. These findings concur
with our results, where gastroscopy was found unchanging the diagnosis of PCPS
and did not reveal any ulcerative or inflammatory changes.

The incoherence of the symptoms presented by PCPS patients with those
considered typical of cholelithiasis shows that this syndrome may well present
unclear ailments. The symptoms of `psychosomatic abdominal pain syndrome' as
a form of somatization were probably already present before the diagnosis of
cholelithiasis, and took its picture only because it could be readily named. To
summarize, we speculate that `psychosomatic abdominal pain syndrome' may
receive different descriptions, each treated differently and usually with an
unsatisfactory outcome~a.i~,is,34

It should be stressed that this study, because of its retrospective nature, may
be susceptible to certain methodological limitations, especially the influence of
time and memory. Therefore, a prospective study examining psychological factors
before and one year after the operation is currently being performed.

In conclusion, what should be emphasized is the possibly important role of
psychological factors in the experience of ailments, especially pain, in patients
suffering from cholelithiasis. In some patients, the complaints might be better
perceived as a way of coping with an unfriendly social environment, and therefore
the expected success of operative treatment will be minimal. It should be
underlined that examining psychological parameters such as rumination and
social support may be helpful in preoperative evaluation and postoperative
additional diagnosis in cholelithiasis patients, especially in those dissatisfied with
the result of surgical treatment. For these patients, psychological intervention can
be suggested. Improving their relations with their families and making them
realize the interactions between somatic health and social functioning might
possibly influence their state positively, lower the level of pain and increase their
satisfaction with treatment.
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Chapter 7

General discussion and conclusions: towards a biopsychosocial
evaluation model

The present thesis focuses on pain as a symptom of chronic and malignant
diseases, becoming a possible sign of approaching death and the psychological
benefits the patients obtain from pain reduction. Different factors modifying the
effectiveness of pain reduction have been examined including opioid treatment
and iatrogenic opioid addiction. In addition, the role of pain and subjective pain
perception in the process of recovery from surgery is discussed. In two
introductory chapters contemporary methods of pain reduction have been
reviewed and evaluated, including surgical and psychological ones and
biopsychosocial aspects of the etiology of chronic pain and its maintenance have
been discussed.

The core of the thesis concentrates on issues of pain treatment in chronic
pancreatitis and inoperable pain cancer patients, especially those treated with
videothoracoscopic splanchnicectomy (VSPL) and neurolytic celiac plexus block
(NCPB).

As outlined in the introduction, studies on chronic pain syndromes can be
only performed within a clinical context and imply multiple limitations, as there is
no valid experimental model. As a consequence, the studies have a strictly
observational character and concern groups of patients treated for chronic pain
associated with chronic pancreatitis (CP), pancreatic cancer (PCa) and
cholelithiasis. However, the use of surgical methods of pain treatment allowed for
a quasi-experimental approach, by creating a situation that can mimic
experimental withdrawal of a somatic pain stimulus in conditions of its previous
chronic action.

At this point the limitations of these studies should be addressed. First, it
should be underlined that the studies lack randomization. Although the aim was to
match the groups according to age, intensity of pain, type of analgesia used and
medical history, this could not be accomplished in all studies due to ethical issues.
The patients were referred for surgical pain treatment meaning that assignment to
a non-surgical group could be perceived by the patients as withholding the
adequate therapy which might influence the patients' perception of the disease as
hopeless. On the other hand, using a waiting list control group was also not
applicable, as survival of pancreatic cancer patient is poor and waiting list has
been limited to 1-2 weeks. In further research, randomization should be made at
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the level of Out-Patient Pain Clinic, and only randomly assigned patients would
be referred for surgery. This limitation may significantly impact the strength of
the conclusions and it is clear that in the future, randomízed and larger studies
should be designed in order to be able to draw more definitive conclusions. In
addition, the selection of outcome measures should be more careful, aiming at the
adequate assessment of potentially critical variables.

In the first two studies, the effectiveness of invasive pain-control
procedures has been investigated. In both CP and PCa groups the reduction of
pain was stronger after VSPL than after NCPB, but the effects after both
procedures in both groups were very potent. The influence on physical well-being
was slightly clearer in the NCPB group, but it did not differ statistically from the
VSPL group. No improvement concerning ailments typical for the disease was
noticed.

Since conservative treatment of CP chronic pain with opioids is not always
effective and may be associated with significant morbidity of iatrogenic opioid
addiction, both at the physical (suppression of immune function, chronic
constipation, drowsiness, and fatigue3'4) and psychological level (decrease in
social support, depression, addictive behavior)5, attention has also been paid to
more invasive methods for pain control.

In both studies, the reduction of opioid consumption was significant, which
gives an optimistic perspective for minimizing the adverse effects of this group of
drugs, especially in the chronic treatment for pancreatitis. Nevertheless, in two
patients treated with opioids for more than a year, VSPL did not result in a
decreased opioid consumption or withdrawal which led to the hypothesis that pre-
treatment opioid status may have an impact on the effectiveness of invasive pain
control.

Our studies additionally compared the two most commonly utilized
techniques of invasive pain control in CP and inoperative PCa, but though both
techniques have previously been shown to provide significant benefit for the
patients, no direct comparison of them has ever been made before.

The second group of studies concentrated on the determination of specific
conditions or factors that can contribute to limited effectiveness of invasive pain
treatment. Due to observational character of the study, implying no random
assignment of patients to conditions, the results of these studies should be
interpreted with caution. VSPL significantly reduced the pain ailments in patients
with CP in the early and late postoperative period, and this effective reduction
lasted at least until 18 months after surgery. These results corroborate previous
findingsb-~'`. However, it was noticed that univocal pain reduction could not be
achieved in all patients. Opioid therapy for at least 3 months prior to the VSPL
was identified as a possible factor associated with for the limited pain reduction
after VSPL.
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A negative influence of opioid treatment on quality of life in CP has been
previously suggested13'~4. Moreover, the immunosuppressive effect of opioids has
recently been described, which may have an additional adverse impact on the
survival of cancer patients suffering from intractable pain~s. Although opioid
treatment is the current standard of analgesic treatment of patients with cancer not
susceptible to other analgesic drugs (third step of Analgesic Pain Ladder
according to WHO)~~, it has been suggested to consider limiting the chronic
treatment with this class of pharmaceutical agents13'~4'~~-~9.

It is still unclear which factors are responsible for unfavorable results of
VSPL in CP patients preoperatively treated with opioids. One of the hypotheses is
based on a fact that the majority of these patients suffered in the past from chronic
alcoholism as this is the main etiopathogenetic factor causing CP20. Increased
susceptibility to addictions including nicotinism and drug addiction was also
noted in these patients'`~. This susceptibility has been recently suggested as not
only due to psychological or social background but also due to some genetic
factors'̀'`. Unfortunately, the data needed to obtain insight into this question are
scarce.

Furthermore, the problem of limited effectiveness of VSPL can have a
molecular background. This would include recently described biological effects
of opioids as receptor down-regulation`3''`4, desensitization based on impaired
binding to receptors`5, internalization of receptors'̀6, or increased alternative
binding of stimulating proteins from the group of G-proteins27 and, finally,
secondary generalized central sensitization as suggested by Buscher et alzs. In this
hypothesis, the increased susceptibility to experience pain might be promoted by
chronic stimulation, and further, deep pain hyperalgesia at the level of
hypothalamus and cortex, especially in the patients treated chronically with
opioids. Interestingly, in the study of Buscher et al, such sensitization was more
predominant in men. In the studies reported, no such clear correlation with gender
has been observed. Opioid-pretreated CP patients failed to benefit from the
analgesic VSPL operation in terms of possible improvement of their relations
with relatives and they did not notice any change in perception of themselves in
the closest opinion. It is also worth noticing that the number of patients not using
opioids did not decrease significantly. It was merely the frequency of the opioid
intake which had changed considerably and which had possibly contributed to the
decrease of iatrogenic drug addiction.

The problem of addiction after prolonged use of opioids is still an
important issue for clinicians concerned with chronic pain patients. Although
different approaches have been introduced to manage the problem of iatrogenic
opioid addiction (with chronic pancreatitis patients as a main group) such as
methadone therapy, group therapy, anti-narcotic therapy, no remedy has been
demonstrated to be effective. Therefore, one may wonder if the objective
analgesic effect of VSPL might be magnified by selecting non-addicted patients



112 CHAPTER 7

for the VSPL (rebuilding WHO analgesic ladder for pancreatic pain patients). It is
tempting to speculate whether anti-addiction interventions (possibly amplified by
psychoeducation and patient self-support groups) might also benefit these
patients. Future studies should be designed to test this expectation.

The iatrogenic addiction is a major clinical problem as up to SSo~o of the
chronic pancreatitis patients may suffer from it29. In those patients the quality of
life is also affected by the addiction and even radical forms of pain treatment, if
not supported by psychological management, will not yield satisfactory
therapeutic results.

It has been observed in the third group of studies that pain can also be
perpetuated and maintained by psychological factors that can act despite lack of
the initiating physical factor, as seen in the example of post-cholecystectomy pain
syndrome (PCPS). PCPS may also be considered as a form of somatization, a
disorder defined as `repeated presentation of physical symptoms, together with
persistent requests for medical investigations, in spite of repeated negative
findings and reassurances by doctors that the symptoms have no physical basis30.
The aetiology of somatoform pain may be perceived from the biopsychosocial
perspective as: (i) incorporating neuropsychological theory of prolonged
nociception promoting somatization even without persistent stimulus, (ii) social
circumstances including social support and secondary gains, and (iii) cognitive
aspects such as perseverative worrying31-33.

It has been postulated by Weisberg and Clavel that chronic pain may
develop in the context of (a) predisposing, (b) initiating, and (c) perpetuating
factors. Psychological factors for instance rumination and social factors such as
inadequate or demanded social support have been hypothesized to be contributing
perpetuating factors in continuous persistence of chronic pain34. According to
Brosschot and Thayer, worrying and rumination might contribute to both the
onset and the prolonged existence of inedically unexplained somatic symptoms,
i.e. somatization. These authors speculate that perseverative thinking about illness
and pain might stimulate a feed-forward process in which increasingly more
illness cues are perceived, even despite the withdrawal of somatic pathology3s

Social support has been widely proposed as a significant factor influencing
pain, anxiety, as well as recovery and coping with surgical treatment3~. House et
al. have demonstrated that `more socially isolated or less socially integrated
individuals are less healthy, psychologically and physically'37. Moret-van der
Kolk et al. have reported evidence that social support facilitates short-term and
long-term recovery. In addition, it may also decrease the period of hospitalization
and convalescence, lessen the pain and mediate higher perception of health and
greater satisfaction from surgery38.

It can be hypothesized that the diagnosis of cholelithiasis or recurring pain
despite invasive treatment might have also been instrumental for recapturing lost
social support, which is in accordance with the behavioural view of somatization
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and pain"'33'39. Also the more neurological perspective as proposed by Stawowy
et aLao-a3 may add significantly to such a multifactorial perspective. In his series
of experiments, he hypothesized that the post-cholecystectomy pain may be
related to central neuroplastic changes of sensory pathways induced by the
gallstone disease, as presented with post-operative hyperalgesia in the gallbladder
somatic referred area, despite lack of symptoms in a group of post-
cholecystectomy patients. Nevertheless, in the study covering long-term follow-
up of cholecystectomized patients, Kjaer et al. did not demonstrate the
hypersensitivity in the referred pain area when compared to the control area,
though the patients evaluated still intermittently experienced painaa. Therefore, it
should be kept in mind, that the experience of pain and suffering results from a
complex interplay of biological, psychological and social factors and such
interplay applies to any pain syndrome.

In a psychosocial perspective, one could speculate that, as cholelithiasis is
commonly known to be radically treated by surgical intervention and the invasive
pain management in chronic pancreatitis patient is also believed to be highly
effective, after the operation the patients are expected by the family to be cured
and therefore could no longer benefit from previous additional social support
(secondary gain). The relative lack of social support may be considered as a key
perpetuating factor contributin~ to chronic pain syndrome in PCPS and as a
significant one in CP patients3'- 3'aa. In the latter group, iatrogenic addiction could
be the second main perpetuator. Future studies should devote specific attention to
this issue.

High rumination level and lack of social support characterizing the pa.tients
with PCPS may be a key factor determining the effects. In CP patients opioid-
pretreatment and also social support may play a significant role. The incoherence
of the symptoms presented by PCPS patients with those considered typical of
cholelithiasis shows that this syndrome might have presented unclear ailments,
not necessarily associated with gall stones. The symptoms of `psychosomatic
abdominal pain syndrome' as a form of somatization might have been already
present before the diagnosis of cholelithiasis, and then might have taken its
picture only because it could be readily named.

In conclusion, I feel that there should be more attention to the possible role
of psychological and social factors in the experience of ailments, especially pain,
in patients suffering from chronic pain having undergone surgical interventions.

The application of the biopsychosocial model in a surgical context is
rather new. Only recently, Peters et al.a` were the first to evaluate the role of
preoperative somatic and psychological variables as predictors of post-surgery
recovery in a prospective study among a large group of patients undergoing
elective surgery. In addition to duration of the operation and level of acute post-
operative pain, preoperative fear of surgery and optimism were identified as the
main psychological predictors of impaired function and increased pain at 6
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months follow-up. Fear was associated with more pain, poor global recovery, and
worse quality of life 6 months after the intervention, whereas optimism predicted
a better recovery and quality of life. Perkins and Kehlet'6 concluded in their
review that until now only neuroticism was reliably and reproducibly connected
with chronicity of postoperative pain. Whether well-known psychosocial factors
such as social support, anxiety and catastrophizing also increase the risk of
developing chronic preoperative pain remains to be established in future studies.
These authors emphasize that post-surgery recovery should not merely be
considered from a biomedical point of view, implying that only somatic factors
influence outcome of surgery. This once more illustrates the current lack of
studies considering chronic post-surgical pain in a biopsychosocial perspective.

We hypothesize that the complex interplay of biological, psychological and
social factors influences both subjective pain perception as well as quality of life.
The current research does not allow to determine the precise nature and direction
of the relations, but it has resulted in some intriguing hypotheses outlining the
role of different psychosocial factors. In particular, issues such as social support
maintenance, opioid addiction and wonying, but also neuroticism and
catstrophizing should be taken into consideration when planning further research
in the field of chronic pain.

When working with chronic pain patients, health professionals should be
aware that pain is an utterly subjective and individual phenomenon, and that it is
only the patient who can provide information on the pain that s~he experiences. If
the health professional is not willing to accept this, adequate communication
between care provider and patient and, by consequence, also effective treatment is
not possible.
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Chapter 8

Summary

Introduction

After a brief outline of the thesis (chapter 1), pain is described as a
biopsychosocial phenomenon and the differences between acute (adaptive) and
chronic (pathological) pain are highlighted (chapter 2). It is explained that pain
sensitivity helps to protect us against the dangers of surrounding world. Pain is a
signal of physical disturbances, disease or injury. Despite its unpleasantness, pain
is an important part of the existence of humans and animals; in fact, it is vital to
survival. Pain encourages an organism to avoid and withdraw from noxious
stimuli. Increased pain sensitivity can serve to indicate that an injury is imminent,
such as the ache from a soon-to-be-broken bone. Pain may also promote the
healing process, since most organisms will protect an injured region in order to
avoid further pain. In contrast, chronic pain, in which the pain becomes
pathological rather than beneficial, seems to be an exception to the idea that pain
is helpful to survival. It might be present despite the withdrawal of pain-inducing
stimulus and may become the illness itself.

Contemporary medicine has developed a number of approaches that enable
relatively successful treatment of pain. In addition, effective psychological
methods have been created for the treatment of chronic pain patients, to teach
them how to cope adequately with their pain, or to teach methods focusing on
distraction, applicable during painful medical procedures. In chapter 3, I briefly
discuss the main treatments and their postulated working mechanisms and
applicability in certain clinical situations. Special emphasis is given to the
methods of invasive pain treatment as well as disadvantages of chronic opioid
treatment.

Aim of the thesis

The aim of this thesis was to present a biopsychosocial perspective to chronic
pain and, additionally to examine psychological and medical predictors of early
and delayed recurrence of pain after treatment. The studies used the unique
possibility of a quasi-experimental design, as videothoracoscopic
splanchnicectomy is believed to alleviate pain from the pancreas, at least during
the first three months postoperatively. The five studies (one cross-sectional and
four prospective case-controlled) concern the following issues: (1) effectiveness
of invasive pain reduction in chronic pancreatitis and pancreatic cancer patients
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(chapter 4), (2) modification of efficacy due to disease- and patient-related factors
(chapter 5), and (4) psychological influence of pain perception (chapter 6).

Methodology
The thesis focuses on pain as a symptom of chronic and malignant diseases,
becoming a possible sign of approaching death and the psychological benefits the
patients obtain from pain reduction. Different factors modifying the effectiveness
of pain reduction are examined including biological (opioid pre-treatment,
iatrogenic opioid addiction), cognitive (rumination and behavioral), social support
and secondary gains. The thesis is based on publications on problems of chronic
pain in pancreatic cancer, chronic pancreatitis and cholelithiasis. The
methodology used involves Visual Analogue Scale for evaluation of pain,
Functional Assessment of Cancer Therapy and Chronic Illness Therapy for
evaluation of health-related quality of life. The studies are all but one prospective
case-controlled and one is retrospective cross-sectional.

Main findings
In the first two studies (chapter 4), the effectiveness of invasive pain-control
procedures has been investigated. In both chronic pancreatitis and pancreatic
cancer groups the reduction of pain was stronger after VSPL than after NCPB, but
nevertheless the effects after both procedures in both groups were very potent.
The influence on physical well-being was slightly more positive in the NCPB
group, but did not differ statistically from the VSPL group. No improvement
concerning ailments typical for the disease was noticed.

Since conservative treatment of CP chronic pain with opioids is not always
effective and may be associated with significant morbidity of iatrogenic opioid
addiction, both at physical and psychological level, attention has also been paid to
more invasive methods for pain control.

It should be underlined that the initial studies compared the two most
commonly utilized techniques of invasive pain control in chronic pancreatitis and
inoperative pancreatic cancer, but though both techniques have previously been
shown to provide significant benefit for the patients, no direct comparison of them
has ever been previously made.

The second group of studies (chapter 5) concentrated on the determination
of specific conditions or factors that might moderate the effectiveness of invasive
pain treatment. It was confirmed that VSPL significantly reduces the pain
ailments in patients with chronic pancreatitis in the early and late postoperative
period, and this effective reduction lasts at least until 18 months postsurgery.
However, it was noticed that univocal reduction could not be achieved in all
patients. Logistic regression revealed that a significant factor possibly responsible
for the negative results is having undergone opioid therapy for at least 3 months
prior to the VSPL.
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The problem of addiction after prolonged use of opioid is still an important
issue for clinicians concerned with the problems of chronic pain patients.
Although different approaches have been introduced to manage the problem of
iatrogenic opioid addiction, no effective remedy has yet been proposed. Our
findings suggest that the analgesic effect of VSPL might be magnified by
remodeling analgesic WHO ladder and selecting non-addicted patients for the
VSPL.

The results of the third group of studies (chapter 6) suggest that pain can
also be perpetuated and maintained by concomitant psychological factors that can
exert their influence independent of the initiating physical factor, as seen in the
example of post-cholecystectomy pain syndrome (PCPS).

It has been postulated that chronic pain may occur in the context of (a)
predisposing, (b) initiating, and (c) perpetuating factors. Psychological factors for
instance rumination and social factors such as inadequate or demanded social
support have been hypothesized to be perpetuating factors resulting in the
persistence of chronic pain. Worrying and rumination might contribute to both the
onset and the prolonged existence of inedically unexplained somatic symptoms.

It was hypothesized that the diagnosis of cholelithiasis or recurring pain
despite invasive treatment might have also been instrumental for recapturing lost
social support, which is in accordance with the behavioural concept of
somatization and pain. As cholelithiasis is commonly known to be radically
treated by surgical intervention and the invasive pain management in chronic
pancreatitis patient was also believed to be highly effective, after the operation the
patients were expected by the family to be cured and therefore could no longer
benefit from previous additional social support (secondary gain). The relative lack
of social support may be considered as a key perpetuating factor contributing to
chronic pain syndrome in PCPS and as a significant one in CP patients. In the
latter group, iatrogenic addiction could be additional perpetuating factor.

The results of logistic regression stressed the importance of high
rumination and lack of social support characterizing the patients with PCPS. In
chronic pancreatitis group the significant determinants disclosed by the study
involved opioid-pretreatment and also social support.

Conclusion

It is concluded that there is a significant role of psychological and social factors in
the pain experience of patients suffering from chronic pain despite its biomedical
origin. In some patients, the pain complaints might posses an additional
instrumental role as a way of coping with an unfriendly social environment, and
therefore the expected success of operative treatment will be impaired, if not
accompanied by psychological diagnosis and support. In others, biological factors
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such as iatrogenic opioid addiction, generalized central sensitization or even
genetic susceptibility to addiction may be also involved. The treatment of chronic
pain should not only apply surgical or medical treatments but also incorporate
psychosocial methods in order to increase its effectiveness.
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Samenvatting

Na de leeswijzer met de onderzoeksvragen (Hoofdstuk 1) volgt een theoretische
verhandeling (Hoofdstuk 2), waarin ik aantoon dat pijn alleen maar goed
begrepen kan worden vanuit een biopsychosociaal perspectief. Ik maak duidelijk
dat onze pijngevoeligheid ons helpt te beschermen tegen blootstelling aan
schadelijke stimuli. Pijn is een signaal van fysieke stoornissen, ziekte of
blessures. Ondank de onplezierige sensatie is het een belangrijk onderdeel van
ons bestaan; het is zelfs cruciaal gebleken in de loop van de evolutie. Pijn zet een
organisme er toe aan om schadelijke prikkels te vermijden of zich eraan te
onttrekken. Voorts is een verhoogde pijngevoeligheid een teken dat er iets met
ons lichaam aan de hand is, bijv. een bot staat dat op breken. Pijn is verder
belangrijk omdat het het helingsproces stimuleert, omdat de meeste organismes
een pijnlijk plek zullen ontzien en rust gunnen. In geval van chronische pijn,
echter, is de pijn puur pathologisch en heeft het schijnbaar geen nuttige functie.
De pijn blijft bestaan terwijl de oorspronkelijk pijnuitlokkende prikkel er niet
meer is of niet in verhouding staat tot de pijn; de chronische pijn is dan feitelijk
tot een ziekte geworden.

Vervolgens bespreek ik in Hoofdstuk 3 kort de belangrijkste huidige
behandelingsopties van pijn, hun aangrijpijngspunten en de toepasbaarheid ervan
in de klinische setting. In de hedendaagse geneeskunde is een aantal technieken
ontwikkeld die redelijk effectief zijn bij de bestrijding van pijn. Uitgebreider
wordt ingegaan op invasieve methodes van pijnbehandeling en de negatieve
aspecten van chronische behandeling met opiaten. Daarnaast is er thans een aantal
psychologische interventies beschikbaar voor chronische pijnpatiënten, die er op
gericht zijn deze patiënten beter te leren omgaan met hun pijn of afleiding te
zoeken, wanneer ze bijvoorbeeld worden onderworpen aan pijnlijke medische
procedures.

Het doel van dit proefschrift is om de effecten van chirugische interventies voor
chronische pijn te bestuderen vanuit een biopsychosociaal perspectief en om
psychologische en medische predictoren van terugkeer van de pijn na de
behandeling te identificeren. Hierbij kon gebruik worden gemaakt van een quasi-
experimentele onderzoeksopzet, waarbij het effect van een videothoracoscopische
splanchnicectomie (VPSL) werd onderzocht en vergeleken met het effect van een
neurolytische plexus-coeliacusblokkade (NCPB). Van deze laatste behandeling
wordt verondersteld dat het tot gedurende tenminste drie maanden na de operatie
pijnverlichting geeft. De vijf hier gerapporteerde onderzoeken (één cross-
sectioneel en vier prospectief) hebben betrekking op de volgende
onderzoeksvragen: (1) Wat is de effectiviteit van invasieve
pijnbestrijdingtechnieken bij chronische alvleesklierontsteking en patiënten met
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alvleeskanker? (Hoofdstuk 4); (2) Wat zijn moderatoren (ziekte- en
patiëntfactoren) die de effecten van voornoemde interventies beïnvloeden?
(Hoofdstuk 5), en (3) Wat zijn de psychologische en sociale invloeden op de
pijnperceptie? (Hoofdstuk 6).

Het proefschrift richt zich op pijn als een symptoom van chronische en
kwaadaardige aandoeningen, waarbij het de signaalwaarde krijgt van een
naderend overlijden, en op de positieve psychologische gevolgen van
pijnreductie. Verschillende factoren die mogelijk het effect van pijnreductie
modificeren zijn onderzocht, waaronder biologische (voorbehandeling met
opiaten; iatrogene opiaatverslaving), cognitieve (piekeren en gedragsmatige),
sociale steun en ziektewinst.

In de eerste twee onderzoeken (Hoofdstuk 4) werd de effectiviteit van invasieve
pijn-behandelingsstrategieën bestudeerd. Voor zowel de patiënten met
alvleesklierkanker als met chronische alvleesklierontsteking gold dat VPSL tot
meer pijnreductie leidde dan NCPB, maar dat beide technieken goede resultaten
opleverden. Er werd overigens geen verbetering in de specifieke
ziektegerelateerde klachten geconstateerd.

Aangezien de conservatieve behandeling van chronische pijn in patiënten met een
ontstoken alvleesklier niet altijd effectief is en kan leiden tot een iatrogene
opiatenverslaving, is er in toenemende mate belangstelling voor de toepassing van
meer invasieve pijnbestrijdingtechnieken.

Benadrukt moet worden dat in deze eerste onderzoeken twee voor deze
aandoeningen veelvuldig toegepaste pijnbestrijdingtechnieken zijn geëvalueerd,
maar tot nu toe nog nooit direct met elkaar vergeleken waren.

De tweede groep van onderzoeken (Hoofdstuk 5) richtte zich op het identificeren
van specifieke condities of factoren die de effectiviteit van een invasieve
pijnbehandeling modereren. Wederom werd geconstateerd dat VSPL de
pijnklachten zowel op korte als op langere termijn (tenminste tot 18 maanden na
de operatie) significant verminderen in patiënten met een chronische
alvleesklierontsteking. Het was echter ook duidelijk dat de behandeling bij lang
niet alle patiënten even effectief was. Met behulp van logistische regressieanalyse
kon worden vastgesteld dat het vooraf gedurende tenminste drie maanden
behandeld zijn met opiaten een slecht behandelresultaat voorspelde.

Het probleem van verslaving na langdurige toepassing van opiaten is nog steeds
een belangrijk thema voor clinici die zich bezighouden met de behandeling van
chronische pijnpatiënten. Hoewel men dit probleem van iatrogene
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opiatenverslaving op verschillende manieren heeft trachten aan te pakken, is er tot
nu toe nog geen effectieve remedie gevonden. De hier gepresenteerde resultaten
lijken er op te duiden dat de effecten van VSPL geoptimaliseerd kunnen worden
door uitsluitend te kiezen voor patiënten die geen opiaatbehandeling hebben
gehad of door de operatie te ondersteunen met psychologische begeleiding zoals
anti-verslavingstherapie, psycho-educatie, of zelf-hulpgroepen.

In de derde groep van onderzoeken (Hoofdstuk 6) werd aangetoond dat pijn in
stand kan worden gehouden door psychologische factoren die hun invloed
uitoefenen onafhankelijk van de uitlokkende (fysieke) factor. Dit werd fraai
geïllustreerd in het voorbeeld van het post-cholecystectomie pijn syndroom, dat
wellicht mag worden beschouwd als een soort somatizeringproces.

Er wordt wel verondersteld dat bij chronische pijn (1) predisponerende, (2)
uitlokkende, en (3) in stand houdende factoren van belang zijn. Van
psychologische factoren zoals piekeren en sociale factoren zoals een gebrek aan
sociale steun wordt wel aangenomen dat ze pijn in stand kunnen houden. Meer
algemeen wordt van deze factoren verwacht dat ze een rol kunnen spelen bij
vooral het in stand blijven van onbegrepen lichamelijke klachten.

Mijn veronderstelling was dat de diagnose cholelithiasis of aanhoudende pijn
ondanks intensieve behandeling wel eens een rol zou hebben kunnen spelen bij
het (her)krijgen van sociale steun, zoals ook bij andere somatizatieprocessen
mogelijk het geval is. De sociale omgeving verwacht wellicht dat de toegepaste
behandelingen effectief zijn en dat de patiënt na de behandeling genezen is, en
hij~zij dus niet meer een speciale positie heeft. Indien dit vervolgens resulteert in
een belangrijke afname van sociale steun na de ingreep, kan er dit toe leiden dat
de patiënt weer pijngedrag gaat vertonen om de verloren sociale steun weer terug
te winnen. Op deze wijze kan de afname van sociale steun dus een cruciale rol
spelen bij het in stand blijven van pijnklachten in deze patiënten. Bij de patiënten
met een chronische alvleesklierontsteking speelt voorts mogelijk de iatrogene
opiatenverslaving een rol als een aanvullende in stand houdende factor.

Samengevat lijken mijn resultaten er op te wijzen dat psychologische en sociale
factoren een belangrijke rol spelen bij patiënten met chronische pijnklachten met
een biomedische oorzaak. In bepaalde patiënten kunnen de pijnklachten wellicht
beschouwd worden als een vorm van coping met een onvriendelijke sociale
omgeving. Het gevolg hiervan is dat het succes van een operatieve ingreep
beperkt zal zijn. In andere patiënten kan iatrogene opiatenafhankelijkheid en~of
genetische aanleg voor verslaving een rol spelen. Mijn stelling is dan ook dat in
veel gevallen interventies gericht op het verbeteren van de banden met de sociale
omgeving en de behandeling van de verslaving deel uit moeten maken van een
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multidisciplinair behandelprogramma voor dit soort patiënten. Wil men de kans
op succes van een medische interventie maximaliseren, dan is adequate aandacht
voor de psychosociale aspecten van de klachten en de reacties van de sociale
omgeving een noodzakelijke voorwaarde.
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