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Chronic Pain: Altered Pain Processing
Mechanisms And Central Sensitization

It is estimated that 10-20% of the
general population is affected by
chronic pain. Studies regarding chronic
widespread pain in the US and the UK
have suggested that around 10-11%
have permanent symptoms whereas
chronic regional pain was estimated to
occur in 20-25% of the population? with
women are 1.5 times more likely to be
affected than men*.

Chronic pain is not always caused by a
nociceptive stimulus, tissue damage or
an inflammatory process and is more
often related to altered pain processing
mechanism and central sensitization".
Investigations like MRI, X-ray or blood
tests are often negative. These negative
results is frustrating for many patients
as their pain remains. This can lead to
misunderstandings between patients
and health care providers, family
members or friends as the patient’s
symptoms are not consistent with the
results.

Experiencing “unexplained” pain and
being questioned from outside if the
pain is real causes extra stress and
contributes to increased pain levels.
Additionally it can lead to fear avoidance
behaviors, anxiety, increased stress
levels, mental and physical disabilities®
8. It can diminish performance at work
and private life and, in general reduce
activity levels and the quality of life.
There is a wide range of chronic pain
conditions  such as fibromyalgia,
chronic fatigue syndrome, chronic
regional pain syndrome, osteoarthritis,
musculoskeletal disorders, headaches,

visceral and neuropathic pain. Many
symptoms of these conditions overlap
complicating the process of finding
the right diagnoses and appropriate
treatment approach.

Fortunately within the last years
intense research has led to a better
understanding of chronic pain, pain
processing mechanisms and central
sensitization and hence to new
approaches in the management of
chronic pain.

Pain processing and central sensiti-
zation

The physiology of pain is very complex
and there are many factors involved
which can influence pain processing
and pain perception. The International
Association for the Study of Pain (IASP)
defined pain as “an unpleasant sensory
and emotional experience associated
with actual or potential tissue damage,
or described in terms of such damage”;
whereas chronic pain is defined as
“pain that persists after tissue healing time
or longer than 3-6 month after the onset
of pain"®. Moseley'® stated that the
biology of pain is never straight forward
and mentioned four key points which
are important for the understanding
of acute and persistent pain. He stated
that™"®:

1. Pain does not provide a meas-
ure of the state of the tissues

2. Pain is modulated by many fac-
tors from across somatic, psy-

chological and social domains

3. The relationship between pain
and the state of the tissues be-
comes less predictable as pain
persists.

4. Pain can be conceptualized as
a conscious correlate of the im-
plicit perception that tissue is in
danger.

In mostacute pain states, pain originates
from an increased nociceptor activity
reflecting the presence of a peripheral
damaging stimulus’. After injury/tissue
damage inflammatory mediators such
as glutamate, substance P, calcitonin
gene related peptide are released caus-
ing an increased sensitivity (primary hy-
peralgesia) in the area of tissue damage
and the surrounding of the uninjured
skin (secondary hyperalgesia)®. In some
cases of injury, nocicepetors can keep
on firing and cause hypersensitivity
in the dorsal horn. This can lead to an
increased sensitivity of low-threshold
mechanoreceptors which causes an
increased pain response to mechani-
cal, thermal and chemical stimuli. Even
small movements and touch (allodynia)
can become painful*”#, Prolonged no-
Ciceptor activity can cause alterations
in the spinal cord and in higher cent-
ers in the brain leading to an increased
sensitivity of pain modulating neurons.
These changes can amplify incoming
peripheral stimuli to that extent that
even in-noxious stimuli become suffi-
cient enough to cause pain. Instead of
being peripheral driven, the pain be-
comes “centralized” 37810,

Central sensitization is “an augmentation
of responsiveness of central pain-signaling
neurons to input from low-threshold




mechanoreceptors” °. The spinal cord
acts as a “magnifier” or “distorter” of the
tissuereality.Inthis stage theinformation
the brain receives from the dorsal horn
is not accurate anymore and does not
reflect the actual or real state of the
tissues®. Furthermore morphological
changes in the brain? and alterations
in the proprioceptive representation of
the painful body partin primary sensory
cortex can occur and may compromise
and distort motor control™.

Under these circumstances perceived
pain looks like it is an illusion since it is
caused by a sensation that is equal in
the quality to a real noxious stimulus,
but occurs in the absence of any tissue
damage ora nociceptive stimulus*”'°. Or
simply said pain persists although the
time for normal tissue healing has long
passed and there is no obvious sign (or
issue in the tissue) which explains the
patient’s pain. For these patients the
pain is real, just that it is not activated
by noxious stimuli®. As indicated by
the IASP’s definition of pain, the pain
response can be very different for
everybody since it is modulated by
somatic, social and psychological
factors®. Hence the oversensitive
system can respond with pain from
harmless internal or external stimuli
such as visceral processes and normal
audio, visual or tactile simulations.
Even thoughts and emotions have the
potential to influence the pain response
in a positive and negative manner?’81°,
It is important to know that during the
pain experience many parts of the brain
are activated simultaneously and that
there is not just one pain center in the
brain as commonly assumed?.

In summary pain and chronic pain
is a very complex process which
involves many body systems and brain
regions. It is important for a clinician
to know the complexity of pain
processing mechanisms to address
them appropriately in their treatment
approach.

Management

There are many treatment options
available but there is limited evidence
regarding long term efficacy for a
specific approach for chronic pain
patients®. The biopsychosocial model

plays animportant role in the treatment
of chronic pain. It emphasizes on
the interaction between biological,
psychological and social factors
and indicates that the management
should not only be directed towards
physiological, pathological or
anatomical changes in the body?.

Treatment in a multidisciplinary setting
including disciplines such as physicians,
psychologists, physiotherapists and
occupational therapists seems to show
consistently better outcomes in chronic
pain patients®. There is evidence
that psychological factors and good
interpersonal relationships between
clinicians and patients directly affect
the outcome of treatment?®.

Patient education is essential in chronic
pain managementand helps the patient
to understand his pain®. Knowing that
pain is not equal harm or injury reduces
the perception of threat, anxiety and
fear of movement®. It can alter beliefs
and attitudes, promotes positive
thinking and encourages the patient to
become more active which helps to re-
establishes the motor representation in
the brain®*’®, Overall the management
should aim to improve quality of life
and focus on*#81:

- Patient education

+ Reduction of anxiety negative
beliefs and attitudes

+ Increase optimism

+  Improve coping strategies

« Increase activity levels

+  Decrease nociceptive input

Depending on the condition the
treatment may differ but generally
the following treatment approaches
showed positive results in chronic pain
management. Some of them are 681

- Cognitive behavioral therapy

«  Pharmacological treatment

« Aerobic exercises and hydro-
therapy (pool exercises)

- Patient education

« Mirror therapy

«  Relaxation strategies

In conclusion, the pain experience of
every patient is subjective and unique.
Finding the appropriate treatment is
challenging and may differ from case to

case. Good communication between
the patient and the clinician and among
the medical professions is of great
importance and a key factor to achieve
positive outcomes. The management of
chronic pain should be in accordance to
the biopsychosocial-model considering
biological, psychological and social
factors. Treatment should address the
patients’ needs to reduce pain, increase
function and decrease negative
thoughts and beliefs. The main goal is
to improve the quality of life.
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