Pain is a construct of the mind
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systems
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BG = basal ganglia; PB = parabrachial nucleus; SPL = superior parietal lobe;
S1 & S2 = primary & secondary somatosensory cortex; AMY = amygdala;
PAG = periaqueductal gray; ACC = anterior cingulate cortex;

PFC = prefrontal cortex; RVM = rostral ventromedial medulla

Cognitive Modulation of Pain

When attention is paid to pain, there occurs an inhibition of the
descending modulating system?).

» Try to distract patient from pain & make sure their partner
does not keep asking ‘Darling, how is your PAIN today?’

» If you are doing a treatment modality that is painful, do
something fairly pleasant on the other side of their body and
ask them to focus on the non-painful side.

)Reference: Bushnell MC, Ceko M and Low LA (2013). Cognitive and emotional control

of pain and its disruption in chronic pain. Nature Reviews Neuroscience 14 (7), 502—-51.
https://www.nchi.nlm.nih.gov/pmc/articles/PMC4465351/
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Emotional Modulation of Pain

* Reduce their anxiety, reassure them.
* Be nice to them, make them feel like _\
you are listening to them.  thalamus |

« Make visiting your practice a
pleasant experience.

* Help patients find treatment for e
emotional disorders if needed. e

» Some pain facilitatory projections from the anterior
cingulate cortex (ACC) synapse directly onto
neurons in the spinal cord dorsal horn! s

. . . . . 5-HT
» Emotionally-driven pain amplification occurs
even if the normal anti-nociceptive mechanisms  njury sssp JETERN

EliE worklng well. Image from: Zhuo M. (2017). Descending facilitation. Molecular pain,

13, 1744806917699212. https://doi.org/10.1177/1744806917699212

Emotional
Modulation of Pain \
| thatams |
Embrace the placebo effect as
much as possible!
..... after all, it doesn’t matter
how we change brain function Top-down descending
to be more anti-nociceptive! facHitation
5-HT =
e
Image from:

Zhuo M. (2017). Descending facilitation. Molecular pain, 13,
1744806917699212. https://doi.org/10.1177/1744806917699212
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Somatosensory cortex areas 3a and 3b/1 are linked by both excitatory and
inhibitory connections. Due to dominance of inhibitory interneurons relative to
excitatory interneurons, the overall effect of the connections between areas 3a
and 3b/1 is typically inhibitory. www.ncbi.nim.nih.gov/pmc/articles/PMC4501501/
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| must have just slept funny...




3b/1 = mechanoreception
3a = nociception
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Central Modulation of Pain
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Clinical application for soft tissue therapy:

Painful soft tissue therapy...
* poorly tolerated
* can sensitise the tissue to pain
> Tinflammation & ¥ proprioception

Firing the motor cortex T descending pain
modulation (Reidler et al, 2012).

Activating large diameter sensory afferents
gates pain at spinal cord level.

Clinically then:

Have the patient contract the
muscle you are working on.

» Activates motor cortex + AB fibres
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Reidler JS et al (2012). Effects of motor cortex modulation and descending inhibitory systems on pain
thresholds in healthy subjects. J Pain. 13(5), 450-458. hitps://pubmed.ncbi.nim.nih.gov/22515945/
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In allodynia, the normally inhibitory interaction between areas becomes facilitatory.
Now a tactile stimulus could be experienced as painful if vigorous activation of
3b/1 triggers activity in area 3a nociresponsive neurons proposed to underlie slow
burning pain. www.ncbi.nlm.nih.gov/pmc/articles/PMC4501501/
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Nijs, J., et al. (2019). Treatment of central sensitization in patients with chronic pain: time for change?.

Expert opinion on pharmacotherapy, 20(16), 1961-1970. https://doi.org/10.1080/14656566.2019.1647166
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Arendt-Nielsen, L., et al. (2018), Assessment and manifestation of central sensitisation across
different chronic pain conditions. Eur J Pain, 22: 216-241. https://doi.org/10.1002/ejp.1140
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The Prevalence of CS in Chiropractic New
Patients with Chronic MSK Pain

» More than one third (37%) of patients presenting with chronic MSK pain
on their first visit to a chiropractor in the UK were centrally sensitised
(according to Central Sensitization Inventory (CSI) results > 40).

» CSI scores were significantly higher in participants....
» whose pain was not the result of a perceived injury compared to those
whose pain started after injury.
» who had previously been diagnosed with at least one CSS (on CSI Part B)
compared to those with no diagnosed CSS.

« A significant positive correlation between the number of CSS diagnoses
and mean CSI score was found.

The Prevalence of CS in New Chiropractic
Patients with Chronic MSK Pain

» Participants with a CSl score > 40 were 27.5 times more likely to have a
previous diagnosis of depression than those who scored below 40 points;
this was statistically highly significant.

» The study needs repeating with a larger number of participants (n = 43).

» The results were in line with other studies investigating the prevalence of
CS in chronic MSK or headache patients recruited from tertiary care
settings (but not primary care settings).

Stalaker, KM (2022). Central sensitisation prevalence and association with clinicodemographic variables in
chiropractic patients with chronic musculoskeletal pain: a cross-sectional study. Unpublished Master’s thesis.
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How to Manage Chronic Pain
& Central Sensitisation
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The most research-backed intervention for chronic

pain is exercise, and it has been argued that all
other interventions should be used adjunctively to
achieve the goal of more exercise participation.

How to Manage Chronic Pain & Central Sensitisation (CS)

 Physical therapy has the potential to influence both peripheral
nociception and the CNS.

 Further research is required to examine the effect of different
manual therapy interventions on the CNS, and whether they
can have a modulatory effect on central sensitisation.

* Interventions such as motor control exercises, motor learning
and sensorimotor training may induce favourable neuroplasticity
in chronic pain patients.

Roy et al., 2017 PMID: 29089002
Snodgrass et al., 2014 PMID: 24530068
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Chronic Pain and Physical Activity

www.pubmed.ncbi.nim.nih.qov/30113953/

» Physical inactivity is a risk factor for development of chronic
musculoskeletal pain while physical activity reduces this risk.

« Higher leisure time physical activity is associated with a lower
risk of chronic pelvic pain in men

» A greater number of years of |leisure physical activity decreased
the risk of low back pain during pregnancy.

Pain sensitivity is reduced by exercise training:
Evidence from a systematic review and meta-analysis.

https://pubmed.ncbi.nim.nih.qov/33253748/

Exercise training:

capable of reducing pain in chronic pain syndromes (including
chronic spinal, limb and widespread pain)

leads to increased pressure pain thresholds (PPT)

more effective than non-exercise interventions, such as pain
education, massage and stress management, for reducing pain
sensitivity

effect was greater when you exercise the body part that hurts
compared with exercising remote regions
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Effect of regular exercise on local post-injury
pro-inflammatory cytokine release
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6097240/

* Physical activity levels modulate phenotype of macrophages in muscle

(M1 vs. M2 macrophage phenotype).

» Regularly physically active = more M2 (release anti-inflammatory cytokines)

» Sedentary = more M1 (release pro-inflammatory cytokines)

TNF-a

4q pro
IL-17A_ e 43‘ ‘4 TNFa,IL27A
‘< 4 { < { type 1 cytokines inflammatory

» After tissue injury, pain sensitization
leading to chronic pain is more likely

4
{ N ) to occur in sedentary individuals.
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M2Gd (4, ¢ . i
IL-4 —» 1‘ type 2 cytokines inflammatory
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Effect of regular exercise on systemic
pro-inflammatory cytokine levels

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6097240/

 Systemically circulating immune cells, i.e., peripheral blood mononuclear
cells (PBMCs), are highly plastic and secrete inflammatory or anti-
inflammatory cytokines based on their phenotype.

» Fibromyalgia patients have greater release and higher concentrations of
circulating inflammatory cytokines.

» These levels reduce after several months (4-8 months) of exercise
training — these studies did aquatic exercise.

* More studies need to be done, but it appears that in chronic pain
patients and in healthy individuals exercise can alter systemic cytokines,
and reduce systemic inflammation.

« Overactive glial cells are common in migraine A Effect of regular

and posttraumatic headache. exercise on
https://pubmed.ncbi.nim.nih.qov/28176234 microglial
https://pubmed.ncbi.nim.nih.qov/36197286 function

It seems that exercise can normalise

microglial function when microglia
are either highly activated or / \

highly inactivated.

Neuronal activity IGF-1
. CD200-CD200R
Regular exercise Inactivated 1 Normal ¥ Activated

U Inflammation

reduces inflammatory
cytokines and
increases anti-
inflammatory
cytokines.

Synaptic competition (1 IL4, 7 1L-13

U ROS, U TNF-a)
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7716033/
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Motor Control Exercises

A systematic review & meta-analyses from Feb 2021:

» Motor control exercises appear to lead to greater reductions in pain
and disability than strengthening exercises for limb MSK
conditions, such as rotator cuff-related shoulder pain, shoulder
instability, hip-related groin pain or patellofemoral pain syndrome.

* Not enough data was available to determine whether this was also
true for patients with osteoarthritis.

* Also unclear whether the results would be the same in the long
term, as this was not examined.

https://pubmed.ncbi.nim.nih.qov/33609357/
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Motor Control
Exercises

* Motor control exercises
require fine motor control
[glimpse of the blindingly

obvious!]

* All the spinal rehab

exercises you once
learnt.

Motor Control
Exercises
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Motor Control Exercises: Trunk-Head-Coordination

Cranio-cervical flexion

Motor Control
Exercises
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* Learning to adapt an already learnt movement to a predictable perturbation
promotes cerebellar inhibitory control circuits, e.g. moving a body part that
is resisted or assisted by bands / weights etc.

Motor Control Exercises

» Promote fine control of motor programmes and require
‘surround inhibition’

» Promote sensory and movement dissociation

» Proper proprioceptive
representation of body part
in parietal cortex essential
for nociceptive inhibition
(3b/1 inhibits 3a)

 Learn to play a musical instrument

* Learn a new complex motor skill
» e.g. a new sport-related movement
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Motor Control Exercises

 Eccentric exercises need more inhibitory and fine control:
www.ncbi.nlm.nih.gov/pmc/articles/PMC3435522/

> Activate the inhibitory circuits of the cerebellar cortex

(Purkinje system), basal ganglia and motor cortex.

Motor Control Exercises
- motor timing -

» Perform exercises (that involve the painful
body part) to music or metronome beat.

» A systematic review found dance therapy to be
effective in reducing both chronic primary pain

and chronic secondary musculoskeletal pain.
Hickman et al., 2022: PMID: 35736401
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Central Modulation of Pain
- Oculomotor Exercises -

= Saccadic eye movements activate the periaqueductal gray (PAG) in the

mesencephalon.
https://pubmed.ncbi.nim.nih.gov/3721795/ https://pubmed.ncbi.nim.nih.gov/19590433/

= Convergence / accommodation eye movements: activation of the Edinger

Westphal Nucleus (CN IIl parasympathetic) not only causes pupil

constriction, but also contributes to modulation of pain, and modulation of

hypothalamic and limbic activity. https:/oubmed.ncbi.nim.nih.gov/26206178/

= Gaze stabilization & pursuit eye movements: activation of the vestibular
nuclei can calm down sympathetic activity, increase vagus nerve activity
and stimulate the nucleus tractus solitarius (NTS) for pain modulation.

» The cortical activation achieved through saccadic, pursuit and anti-
saccadic eye movements can also contribute to endogenous pain

modulation.

Communication Strategies for Chronic Pain & CS

» Affective communication (Wiering et al., 2018; PMID: 30200955)
v' Empathy, reassurance, support
v’ Attentive listening
v Taking enough time
v’ Building patient’s trust in the physician’s competence
v Giving patients the feeling that the physician is doing all they can

* Facilitating effective coping mechanisms (Litt & Tennen, 2015; PMID: 26399377)
» Addressing false pain beliefs (Babadag et al., 2015; PMID: 26320677)

Aim - reassure the patient that:

 Their pain is understood, validated and not a sign of continued damage
» Moving the painful body is beneficial

* The practitioner is competent and doing all they can

21


https://pubmed.ncbi.nlm.nih.gov/3721795/
https://pubmed.ncbi.nlm.nih.gov/19590433/
https://pubmed.ncbi.nlm.nih.gov/26206178/
about:blank
about:blank
about:blank

» Pain can be brain-based and occur without tissue damage.
U * Try to utilise cognitive and emotional modulation of pain.

» Mechanoreceptor-mediated modulation of pain can work both at the
M peripheral and central pain gate.
» But consider modifying your approach to manual therapy and
exercise prescription in patients with mechanical allodynia.

A * Improve cerebellar, brainstem and cerebral cortical function for
optimal central modulation of pain.

R » Long-term exercise has anti-inflammatory & pain modulating effects.
» Exercise the body part that hurts and include motor control exercises.
Y » Consider also oculomotor exercises.

<APSSC®
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