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‘Nature has placed
humankind under the
governance of two
sovereign masters, pain
and pleasure’ — Jeremy
Bentham 1832

Outline

1. Acute versus chronic pain —what is the difference?

2. What is high impact chronic pain?

3. Chronic pain: What are we diagnosing?

4. Chronic pain: What are we managing and how?

5. How do we communicate our unique role in chronic
pain?

6. Why become a chiropractic specialist in

neuromusculoskeletal medicine




‘HARD-WIRED’ PAIN PATHWAY?

Descartes 17C:

A specific pathway
with pain intensity
being directly
proportional to
amount of tissue
damage

WHAT IS PAIN?

Pain is defined as an
unpleasant sensory and
emotional experience
associated with actual or
potential tissue damage, or
described in terms

of such damage
(Bonica 1979)
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ACUTE PAIN: NOCICEPTION

The detection of noxious stimuli — protective

behaviour wired into spinal cord and brainstem.

Normally a high threshold system

Reflex withdrawal

Local responses —immune system, inflammation

RECEPTORS FOR
NOXIOUS STIMULI

‘ MECHANICAL THERMAL POLYMODAL
|
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TWO MAIN FIBRE TYPES

Unmyelinated, free nerve

C endings, slow, largely
perivascular, bathed in

extracellular fluid

A 6 Thinly myelinated, faster,

respond to pinch
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Ad and C afferent units
Heat A Nociceptive

HUMANS HAVE C-FIBRES FOR
TOUCH AS WELL!

Higher centres

Low-threshold A
mechanoreceptive

C afferent fibers

activation

p-opioid
receptor
(MOR)
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LARGE FIBER INPUTS INHIBIT
SMALL FIBER NOXIOUS INPUTS
Second order neuron Mgchanlcal pain
. . Abfibres
of the pain pathway gow
Velocity-sensitive
portion of muscle spindle
1A afferent (proprioception)
Muscle spindle inputs
hyperpolarise the second
order neuron of the pain
pathway - preventing pain
Don’t forget the effect of transmission
therapeutic touch...more later
12
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BUT THERE IS MUCH MORE TO
THE STORY OF PAIN...

Neuroscience and Biobehavioral Reviews 130 (2021) 125-146

Contents lists available at ScienceDirect

Neuroscience
&Biobehavioral
Reviews

Neuroscience and Biobehavioral Reviews

ELSEVIER journal homepage: www.elsevier.com/locate/neubiorev

Review article

L))
The anatomy of pain and suffering in the brain and its clinical implications %

Dirk De Ridder »*, Divya Adhia? Sven Vanneste "

2 Section of Neurosurgery, Department of Surgical Sciences, Dunedin School of Medicine, University of Otago, Dunedin, New Zealand
® Global Brain Health Institute, Institute of Neuroscience, Trinity College Dublin, Dublin, Ireland

13
Body maps Salience / meaning
Lateral Pathway
Painfulness +
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PAIN AND PLEASURE ARE UNDER
CONTROL OF A REWARD-BASED
SURVIVAL SYSTEM WITH
500M YEARS OF EVOLUTION

THIS SYSTEM HAS BECOME DYSFUNCTIONAL
IN OUR CHRONIC PAIN PATIENTS

BUT IT CAN BE RE-WIRED

15

BASIC MOTIVATIONAL CIRCUITRY

The motivation to seek reward (ventral
striatum) and flee from danger/punishment
(habenula) permits an organism to learn what
is beneficial and harmful for survival and

procreation

16
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PLEASURE AND PAIN

Phylogenetically old motivation system

dependent upon unmyelinated C fibres
Humans have two kinds of unmyelinated C-fibres

Low threshold tactile “pleasure” C-fibers
High-threshold “pain” C-fibres

17

PAIN NEUROMATRIX

A TYPICAL PAIN NEUROTAG

PREMOTOR/ MOTOR CORTEX
organize and prepare movements

CINGULATE CORTEX
concentration, focusing

PREFRONTAL CORTEX
problem solving, memory

AMYGDALA
fear, fear conditioning, addiction

SENSORY CORTEX
sensory discrimination

HYPOTHALAMUS/ THALAMUS
stress responses, autonomic regulation,
motivation

CEREBELLUM
movement and cognition

HIPPOCAMPUS
memory, spacial recognition, fear conditioning

SPINAL CORD
gating from the periphery

Fig. 5. Various areas of the brain commonly associated with the development of a pain neural signature or ‘neurotag’.
Re-drawn from Butler & Moseley, 2011.

Louw, E.J. P. A, & Louw, A. (2012). A neuroscience approach to managing athletes with low back pain. Physical Therapy in Sport, 13(3), 123-133. http://doi.org/10.1016/j.ptsp.2011.12.001

18
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PERCEIVED NEED TO PROTECT

@® Denotes synaptic modulation

Beliefs ——

Knowledge, logic ——

Social context

Anticipated
consequences ——

Other sensory cues

J.P.A, & Louw, A. (2012). A neuroscience approach to managing athletes with low back pain. Physical Therapy in Sport, 13(3), 123-133. http://doi.org/10.1016/j.ptsp.2011.12.001

19

CLASSIFICATION OF CHRONIC PAIN

Persists past normal healing time - lacks the acute

warning function of physiological nociception.

Not simply a temporal extension of acute pain —

distinct mechanisms

Lasts or recurs for more than 3 to 6 months and

affects an estimated 20% of people worldwide

Treede RD, Rief W, Barke A, et al. A classification of chronic pain for ICD-11. Pain. 2015;
156:1003-1007. 10.1097/j.pain.

20
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PREVALENCE OF CHRONIC PAIN

1 in 5 Americans have chronic pain

1 in 10 have high impact chronic pain
(persistent pain with substantial restriction in

life activities lasting 6 months or more)

Prevalence of chronic pain and high impact chronic pain Weekly / September 14, 2018 / 67(36);1001-1006

James Dahlhamer, PhD1; Jacqueline Lucas, MPH1; Carla Zelaya, PhD1; Richard Nahin, PhD2; Sean Mackey, MD, PhD3; Lynn DeBar, PhD4; Robert Kerns, PhD5;

Michael Von Korff, ScD4; Linda Porter, PhD6; Charles Helmick, MD7

21

Chronic pain affects more US adults
(at least 116 million) than heart
disease, diabetes, and cancer

combined

Relieving Pain in America: A Blueprint for Transforming Prevention, Care, Education, and Research (National Institutes of Medicine).

Tsang, A. et al. (2008). Common Chronic Pain Conditions in Developed and Developing Countries: Gender and Age Differences and Comorbidity With
Depression-Anxiety Disorders. J Pain. 2008 Oct;9(10):883-91.

22
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A LEVERAGED SYSTEM THAT LEARNS

~ [T 7
/«\E\l‘) )j ,;.’\é\ |\
A\ Sy 8

N ‘\‘4@,;@@
\E Central sensitization

\W§ //\ Spinal cord and brain
- (/] \\t\yh Wind-up, long term potentiation

Peripheral sensitization

Peripheral receptors, inflammatory
mediators — substance P, CGRP

Latremoliere and Woolf. Central sensitization: a generator of pain hypersensitivity by central neural plasticity. The journal of pain (2009) vol. 10 (9) pp. 895-926

23
THE CHRONIC PAIN EQUATION
Lateral Pathway ledic hway Inhibitory Pathway
Painfulness + ‘ c - Pain suppression
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Brain controls the

neurons

sensitivity of
Second order p:N
&

_

THE BRAIN DECIDES....

DESCENDING PAIN
MODULATION:

Cortex, amygdala,

hypothalamus project

downward via brainstem

modulatory systems

(serotonin, noradrenaline,

dopamine)

25

Allodynia:

Pain from
NON-noOXious
stimuli
(Remember wide

dynamic range
neurons?)

Image from: Krebs C, Weinberg J and Akesson E (2012)
Lippincott's Illustrated Reviews Neuroscience Harvey RA
(series editor) Wolters Kluwer LWW

Low-intensity,
non-noxious
stimuli

High-intensity,
noxious
stimuli

Spinal
ganglion

Posterior
horn

Anterior
homn

26
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Meaning of pain

Diagnoses,
Spinal dysfunction, Explanations,
de-conditioning Beliefs

and injury

Pain output

Change in response from

pattern of primary neuromatrix

afferents g .

RN/ =N
( 4 2 \,l:——f‘ \\ )
\\:\ il )J'L'\ % ,//’,/

Altered movement behaviour and

) o muscle recruitment, change in
Cell changes, collagen disorganization,

. . receptor properties, load
signalling changes

calculation and threat monitoring

27
HIGH IMPACT CHRONIC PAIN
We know the definition but what
is the cause of the more severe
level of physical, emotional and
cognitive debility?
It’s the suffering...

28
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Global pain= painfulness +

Lateral Pathway

Explains Explains
0-3%
of disability of disability

Pain intensity

29

CHRONIFICATION

Central sensitization during the
acute phase resolves for many
patients, but is a precursor to the
transition to chronicity when
combined with negative

psychological features

30

8/17/24
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PAIN AND SUFFERING ARE
NOT THE SAME

Pain transforms into suffering when
linked to unpleasantness and
catastrophising:

1) Tendency to magnify threat value
of pain stimulus

2) Feel helpless in context of pain

3)Inability to inhibit pain-related
thoughts (rumination)

31
What if my pain never
goes away?
Willlendupina What if the pain
wheelchair? becomes worse?
What if this is the Is it really
first sign of my good for me to
body failing? exercise?
il beiabie v What if I will not
take care of my
. be able to work?
children?
32

8/17/24
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PAIN

disability.

SUFFERING: HALLMARK OF
HIGH IMPACT CHRONIC

Suffering can be defined as an
unpleasant experience associated
with negative cognitive, emotional
and autonomic impact leading to
changes in behavior and functional

Genetic factors
* Immune response
Cytokines: TNFa, IL6 Environmental factors
NHLA . * Psychological stress
* Nervous system . q
Neurotransmitters: OPRM1, COMT — > Microbiome «——— . Physical stress
Signal transmission: KCNS1 Tra'uma .
GCH1 * Childhood adversity
* Toxins, mediation, diet
Epigenetics
Regulates gene expression
Neuroinflammation
Central sensitization
IL6, TNFa \
Vulnerability Resilience
Medial, lateral and inhibitory pathway alteration ----F---»
HPA axis dysregulation ~~ "7 7777 = o
Chronic pain Pain resolves

8/17/24
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Journal of 7
Clinical Medicine @)\Py

Review

Towards a Real-Life Understanding of the Altered Functional
Behaviour of the Default Mode and Salience Network in Chronic
Pain: Are People with Chronic Pain Overthinking the Meaning
of Their Pain?

Elin Johansson "23®, Huan-Yu Xiong 1®, Andrea Polli >4®, Iris Coppieters 12-5® and Jo Nijs 1-6:7*

35

SALIENCE

That which is most important and
behaviourally relevant

Example: no relationship between
extent of injury and experienced

pain in evacuated soldiers during
WW 2

36

8/17/24
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SALIENCE NETWORK (DMN)

Detecting and filtering salient
stimuli from the environment and
within the body, determining their
importance, and facilitating the
appropriate behavioral and cognitive
responses.

Acts as a switch, directing attention
and cognitive resources to the most
relevant stimuli at any given
moment.

37

DEFAULT MODE NETWORK

Network of brain regions active when
the brain is at rest and not focused
on external environment.

Involved in functions such as
introspection, self-referential
thought, and mentalizing

Active when we think about
ourselves, our experiences, and our
future

38

8/17/24
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HURT VERSUS HARM

Context changes the perception
of identical pain stimulus

Pain perceived as pleasant by
contextual modulation activates
the descending pain inhibitory
pathway and reward system
(accumbens caudate)

39

JOINING OF SALIENCE, SUFFERING,
UNPLEASANTNESS & STRESS

40
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For the high impact
chronic pain patient,
based upon a combination
of factors, it has become
salient to suffer...

/

(Behaviourally relevant to survival)

41

The longer pain persists,
the weaker the
association with the initial
injury or insult

42
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SUMMARY OF FUTURE
DIRECTIONS WITH
CHRONIC PAIN

1) Neuroinflammation

2) Network science

3) ANS

4) Environmental / epigenetic
5) Microbiome

43

NEUROINFLAMMATION

Associated with painfulness in
lateral pathways and suffering in
medial pathways

Somatotopically restricted to
match pain pathology:

Lumbar spine area for CLBP, face /
head head for migraine and entire
strip for fibromyalgia

44
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ABNORMAL PLASTICITY

CLBP is characterized by
hyperconnectivity of the primary
SSC to the default mode, salience
and executive control networks

Increased connections are
restricted to the homuncular
cortical representation of the

painful area

45

BRAIN CHANGES

network

Somatosensory |
—

Salience
network

Default mode
network

Central exec
network

Motor
network

111

Pain
distribution

Suffering,
meaning

Embodiment
of pain

Cognitive
function

Physical

46
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CHRONIC PAIN:

WHAT ARE WE DIAGNOSING?

WHAT ARE WE MANAGING
AND HOW?

47

WHAT ARE WE DIAGNOSING?

Whereas acute pain can be considered a
symptom of an underlying problem,
chronic pain is now defined by the
international Association for the Study
of Pain and International Classification
of Diseases (ICD)11 as pain that extends
beyond 3 months, irrespective of the
cause, and chronic pain can thus pain be
recognized as a health condition in its
own right (Treede et al.,2019; Scholz et
al., 2019), and not a mere symptom of
another disease.

48
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SUBDIVISIONS OF CHRONIC
PAIN

1) Chronic primary pain

2) Chronic cancer-related pain

3) Chronic postsurgical or posttraumatic
Pain

4) Chronic neuropathic pain

5) Chronic secondary headache or
orofacial pain

6) Chronic secondary visceral pain

7) Chronic secondary musculoskeletal
pain

49
CHRONIC PAIN:
WHAT ARE WE CHANGING
AND HOW?
50
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FUNDAMENTAL DUALITY
Top down Bottom up
Words Physical Stimuli
Conceptual Movement
change change
Educational Physical
intervention intervention
Perception Proprioception

51

‘Words are of course the
most powerful drug used by
humankind’

- Rudyard Kipling

Let’s start there...

52

8/17/24
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HOW CAN WE DO IT BETTER?

Understand ‘chronification’
And then..

RE-FRAME (Educational intervention)
RE-MAP (Therapeutic physical forces)
RE-LEARN (Functional movements)

53

KEY ELEMENTS

Understand ‘chronification’

Master the context

Ask the right questions — uncover the
meaning

Identify the dominant pain
mechanisms

Make a clear diagnosis

De-educate and then re-educate

Use refined physical / sensory inputs
Upstream nudges for usage

54
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Newell et al. Chiropractic & Manual Therapies (2017) 25:6 ; :
DOI 10.1186/512998-017-0137- Chwopractng &
Manual Therapies

Contextually Aided Recovery (CARe): a @
scientific theory for innate healing

Dave Newell ", Lise R. Lothe? and Timothy J. L. Raven®

Abstract

Background: The chiropractic profession emerged when scientific explanations for causes of health and disease were
still in infancy and the co-existence of notions such as innate healing and vitalism were perhaps admissible within such a
historical context. Notwithstanding, within the scientific culture of the 21" Century all healthcare paradigms require
evidential support which in regard these early concepts are in large part, absent. Nevertheless, a large body of emerging
scientific evidence supports the existence of innate healing phenomena that may explain a plethora of clinical outcomes
observed during chiropractic care. However, in contrast to the notion that removing the putative subluxation constitutes
the mechanism by which this healing is initiated, the evidentially supported explanation is one that invokes the impact of
contextual factors inherent in the skilful care and authority of the healthcare provider. This perspective is presented here
as the scientific model of Contextually Aided Recovery (CARe).

Main body: This paper contends that;

1. Contextual effects are powerful and desirable and are triggered by contextual factors present in all therapeutic
encounters including those encountered in chiropractic practice.

2. These factors can elicit large clinical effects with substantive evidence supporting pain, immune and motor
modulation.

3. The compartmentalisation of specific and non-specific effects is a biologically and scientifically false dichotomy,
erroneously invoked to de-legitimise treatment approaches that expertly construct contextual healing scenarios.

4. The use of factors to construct contextual healing scenarios that maximise positive (placebo) and minimize negative
(nocebo) effects is a skilful dlinical art within the multimodal approach that describes modern chiropractic care and
should be presented and defended as a legitimate component of orthodox healthcare

Clinical improvement during chiropractic care, beyond any biologically specific treatment effects of manipulation and
other modalities, may be largely understood considering contextual factors as described by a Contextually Aided
Recovery (CARe) model.

Keywords: Chiropractic care, Innate, Healing, Contextual effects, Contextual factors, Placebo

55

mean?

What does the term
‘Contextually Aided
Recovery’ actually

........................ N Contextually Aided Recovery (CARe): a @

Itis seen to
represent ‘nothing’ —

an inert ingredient
with no effect.

Grropact
v Thropes

scientific theory for innate healing

Placebo is thought
to have emerged
from medieval

The skilful clinician
recognises and recruits

of a clinical interaction. Is

this the same as placebo?

the non-specific effects

56
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“The placebo pill or intervention is merely a trigger,
wrapped in contextual meaning that initiates an innate
ability of the CNS to directly modulate ascending
nociception. Evidence is now incontrovertible that patient
expectation of benefit as constructed by the use of such
contextual cues can also powerfully modulate motor and
immune function. Some authors have suggested alternative
language to describe this phenomenon to decouple the
historically negative semantics of placebo from what are
ostensibly desirable effects. For example, Moerman suggested
the ‘meaning effect’ while ‘contextual effect’ or ‘contextual
healing’ have also been suggested.”

57

“The contextual effect i.e., the analgesia, modulated
immune or motor response - can be triggered by a raft
of contextual factors commonly present in therapeutic
encounters. These may include administration of a pill

or treatment, powerful words as used by a clinician, the
clinical environment itself or the cultural signals
engendered by the use of a white coat or the title of
‘doctor’ amongst many others.”

58

8/17/24
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“A recent review included general categories of known factors that
support contextual healing; patient-physician relationship (verbal
communication, nonverbal communication), treatment features
(clear diagnosis, overt therapy and observational learning, patient
centred approach, global process of care, therapeutic touch), and
healthcare setting features (environment, architecture and interior
design).

In short, how a patient understands and interprets the words and
actions of a clinician and the clinical environment within a clinical
encounter, can switch on or off neurobiological pathways that
directly reduce or enhance pain.”

59
CONTEXTUAL CUES
‘Patients’ not ‘clients’
Title of ‘Doctor’
Intake forms
Your clinical premises
Look, act, sound like a
specialist
Marketing, website etc
60
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IMPORTANT AIMS

. Maximise contextual cues

2.ldentify dominant pain
mechanism

3. Educational intervention begins
with history

4. Tailor exam to dominant pain
mechanism

5.Provide a clear working diagnosis

6. Pain neuroscience-based

explanation

[EE

61

NOCICEPTIVE DOMINANT PAIN

Proportionate pain
Aggravating and easing factors

Intermittent sharp, dull ache or throb
at rest

No night pain, dysesthesia, burning,
shooting or electric

Also consider how localised the pain
is on the body chart

62
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PERIPHERAL NEUROPATHIC
DOMINANT PAIN

Pain in dermatomal or cutaneous
distribution

Positive neurodynamic tests and
palpation (mechanical tests)

History of nerve pathology or
compromise

63

CHRONIC PAIN - CENTRALISED

Disproportionate pain

Disproportionate aggravating and
easing factors

Diffuse palpation tenderness

Psychosocial issues — consider the risk
rating from the intake forms

64

8/17/24

32



PHYSIOTHERAPY THEORY AND PRACTICE 2
2016, VOL. 32, NO. 5, 356-367 . 'Tra?/LoFr &franas
http://dx.doi.org/10.1080/09593985.2016.1194648 ayior & Francis Group

PERSPECTIVE

Listening is therapy: Patient interviewing from a pain science perspective
Ina Diener, PT, PhD? Mark Kargela, PT, DPT, OCS, FAAOMPT®, and Adriaan Louw, PT, PhD¢

*Department of Physical Therapy, Stellenbosch University, Stellenbosch, South Africa; "Department of Physical Medicine and Rehabilitation,
Mayo Clinic, Phoenix, AZ, USA; “International Spine and Pain Institute, Story City, IA, USA

ABSTRACT ARTICLE HISTORY
The interview of a patient attending physical therapy is the cornerstone of the physical examina- Received 12 November 2015
tion, diagnosis, plan of care, prognosis, and overall efficacy of the therapeutic experience. A Revised 21 March 2016
thorough, skilled interview drives the objective tests and measures chosen, as well as provides ~ Accepted 18 April 2016
context for the interpretation of those tests and measures, during the physical examination. KEYWORDS
Information from the interview powerfully influences the treatment modalities chosen by the Interview; neuroscience;
physical therapist (PT) and thus also impacts the overall outcome and prognosis of the therapy pain; pain education;
sessions. Traditional physical therapy focuses heavily on biomedical information to educate physical therapy; therapeutic
people about their pain, and this predominant model focusing on anatomy, biomechanics, and relationship
pathoanatomy permeates the interview and physical examination. Although this model may have

a significant effect on people with acute, sub-acute or postoperative pain, this type of examina-

tion may not only gather insufficient information regarding the pain experience and suffering, but

negatively impact a patient’s pain experience. In recent years, physical therapy treatment for pain

has increasingly focused on pain science education, with increasing evidence of pain science

education positively affecting pain, disability, pain catastrophization, movement limitations, and

overall healthcare cost. In line with the ever-increasing focus of pain science in physical therapy, it

is time for the examination, both subjective and objective, to embrace a biopsychosocial

approach beyond the realm of only a biomedical approach. A patient interview is far more than

“just” collecting information. It also is a critical component to establishing an alliance with a

patient and a fundamental first step in therapeutic neuroscience education (TNE) for patients in

pain. This article highlights the interview process focusing on a pain science perspective as it

relates to sc i patient blichi nsvchosacial barriers to impre and pain

65

IDENTIFYING KEY BELIEFS

Asking the right questions:

What do you think is causing your
pain?

What have you been told is the
reason for your pain?

What is preventing you getting past
this?

When you lift your arm what do you
think is causing your pain at that
moment?

66
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YELLOW FLAGS

The Keele STarT Back Screening Tool

Patient name: Date:

Thinking about the last 2 weeks tick your response to the following questions:

Disagree  Agree

1 My back pain has spread down my leg(s) at some time in the last 2 weeks o o
2 T have had pain in the shoulder or neck at some time in the last 2 weeks o o
3 Thave only walked short distances because of my back pain o o
4 In the last 2 weeks, [ have dressed more slowly than usual because of back pain o o
'S5 10 not eally safe for a person with a condition ike mine to be physically active o o
6 Worrying thoughts have been going through my mind a lot of the time o o
7 1 feel that my back pain is terrible and it’s never going to get any better o o
8 Ingene ¢ not enjoyed all the things I used to enjoy o o
9. Overall, how bothersome has your back pain been in the last 2 weeks?
Notatall Slightly Moderately ~ Very much Extremely

o a o o a

Sub Score (Q5-9):

© Keele University 01/08/07
Funded by Arthritis Research UK

67

The STarT Back Tool Scoring System

Total score

3or less

Sub score Q5-9

[3orless | [ 4ormore |
! 1
Low risk Medium risk High risk

© Keele University 01/08/07
Funded by Arthritis Research UK

68
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CALIBRATING YOUR
EXAMINATION

GLOBAL & GENERAL LOCALISED & SPECIFIC

69
THE EXAM AS AN
EDUCATIONAL INTERVENTION
. Using kinaesthetic, visual | i |

 and auditory forms of Allow patient to

| communication. experience functional |

S : weaknesses that can be
strengthened. :

! Highlight what they CAN
do — focus on what is :
working and use :
: demonstrated functional
capacity to ‘disprove’ :
\ unjustified feelings of
weakness or

vulnerability.

70
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DESCRIBING YOUR FINDINGS

Avoid inflated
or fear-inducing

- words.

Mechanical
explanations (especially
when inaccurate) are
associated with fear
and a sense of
vulnerability.

71

The Enduring Impact of What Clinicians Say to People
With Low Back Pain

Ben Darlow, MSportsPhysio
Anthony Dowell, MBChB
G. David Baxter, DPhil*
Fiona Mathieson, MA’
Meredith Perry, PhDy
Sarab Dean, PhD*

Department of Primary Health Care and
General Practice, University of Otago,
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Ben Darlow, MSportsPhysio
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ABSTRACT
PURPOSE The purpose of this study was 1o explore the formation and impact of
attitudes and beliefs among people experiencing acute and chronic low back pain

METHODS Semistructured qualitative interviews were conducted with 12 partic
pants with acute low back pain (less than 6 weeks’ duration) and 11 participants
with chronic low back pain (more than 3 months' duration) from 1 geographical

region within New Zealand. Data were analyzed using an Interpretive Description
framework.

were infl

RESULTS Participants' underlying beliefs about low back pain enced by
a range of sources. Participants experiencing acute low back pain faced consider
able uncerinty and coneguent sught mote nformtion and underanding
Ao per s el he ket end o y and friends,
health car ool had the swonges infuence upon theratudes and
beliefs. Clnkians flenced ther paints undersanding ofthe source and
meaning of symptoms, as well as their prognostic expectations. Such information
and advice could continue to influence the beliefs of patients for many years.
Many messages from dlinicians were interpreted as meaning the back needed

1o be protected. These messages could result in increased vigilance, worry, guilt
ction strategies failed
which increased confidence, and advice
ik ey iliancet \he cptpemc iesmnt st actiiey

CONCLUSIONS Health care professionals have a considerable and enduring influ
ence upon the attitudes and beliefs of people with low back pain. It is rrpcn.w
that this opportunity is used to positively influence attitudes and beliefs

INTRODUCTION
I ow back pain is a health condition with major direct and indirect

costs."* Acute low back pain is assumed to have a highly positive
prognosis’; however, a large proportion of patients continue to
experience pain and disability.*
Psychosocial factors are important in the development of low back
pain and disability.™* Depression, passive coping strategics, fear avoidance
beliefs (the avoidance of movement or activity resulting from fear of pain or
injury), and low expectations of recovery are independently associated with
poor outcome *** A clinical guide to assessing psychosocial warning signs
(vellow flags) developed in New Zealand has been adopted internationally
Patients’ beliefs need to be better understood to improve management

of low back pain."*'*'" People with low back pain receive information from
a range of sources, but the influence of each source is unknown."** Stud

ies have investigated activities, situations, and anatomic structures that

people sce as being responsible for their back pain, but not how or why
beliefs have been formed

Health care professionals may negatively influence patient belicfs
There is strong evidence that patients’ beliefs about low back pain are
associated with their clinicians’ beliefs, and moderate evidence suggests
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“Recovery expectations can be heavily
influenced by single, at times, off-hand
statements.”

73

“Our findings show that clinicians can contribute to
avoidance beliefs directly by focusing upon what
patients should not do and indirectly by providing
management advice and pathoanatomic
explanations, which are interpreted as meaning the
spine is vulnerable and requires protection.”
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THE THERAPEUTIC POWER
OF MAKING A GOOD
WORKING DIAGNOSIS

75
V4

WHAT IT°S NOT
Start with the good news
No serious pathology
You essentially have ‘good hardware’
You have normal strength and
reflexes, with no signs of discs
affecting your nerves
You have strong (hips, knees,
shoulders etc)
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WHAT IT IS

A sprain of a disc wall that will heal,
but the important part now is to
retrain your brain to control that area
of your spine again

There are age-related changes that
many people would have. In you case
there has been functional de-
conditioning of your shoulder with a
learned over-protection by your
central nervous system

77

Why it happened Why it isn’t

going away

Where your pain
is coming from

Aim of treatment
and how it works

EXPLANATION
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CAN WE JUST TALK PATIENTS
OUT OF PAIN?

JOURNAL OF MANUAL & MANIPULATIVE THERAPY e Ia‘y[gr &CFFanCIS
https://doi.org/10.1080/10669817.2021.1873259 aylor & Francis Group

EDITORIAL R) Check for updates |

Can we just talk our patients out of pain? Should pain neuroscience education
be our only tool?

Rilind Shala?, Nathalie Roussel®, G. Lorimer Moseley“4, Thomas Osinski¢ and Emilio J. Puentedura’

2Department of Physiotherapy, Faculty of Medicine, University of Prishtina, Prishtina, Kosovo; Faculty of Medicine and Health Sciences,
Research Group MOVANT, University of Antwerp, Antwerp, Belgium; “Neuroscience Research Australia, Randwick, Australia; YIMPACT in
Health, University of South Australia, Australia; ©UR 20201 ERPHAN, Université Versailles Saint Quenti, Hopital R. Poincaré/Garches (92);
fBaylor University Doctor of Physical Therapy Program, Robbins College of Health and Human Services, Texas, USA

KEYWORDS Pain neuroscience education; biopsychosocial approach; treatment; manual therapy; exercise
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CLBP — WHAT DO WE KNOW?

Impaired motor control — altered
patterns of muscle recruitment

Distorted brain maps

Poor correlation with structural
pathology or imaging findings
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OFEN Feeling stiffness in the back: a
protective perceptual inference in
chronic back pain
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Evidence for a general stiffening motor control
pattern in neck pain: a cross sectional study

Ingebrigt Meisingset”", Astrid Woodhouse', Ann- Katrin Stensdotter', @yvind Stavdahl’, Havard Lords',
Sigmund Gismervik'*, Hege Andresen, Kristian Austreim' and Ottar Vasseljen

Abstract

Background: Neck pain s associated with several alterations in neck motion and motor control. Previous studies
have investigated single constructs of neck motor control, while few have applied 2 comprehensive set of tests to
investigate cenvical motor control. This comparative cross- sectional study aimed to investigate different motor control
constructs in neck pain patients and healthy controls.

Methods: A total of 166 subjects participated in the study, 91 healthy controls (HO) and 75 neck pain patients (NP)
with long-asting moderate to severe neck pain. Neck lexibilty, proprioception, head steadiness, trajectory movement
control, and postural sway were assessed using a 3D motion tracking system (Liberty). The different constructs of neck
motion and motor control were based on tests used in previous studies.

Results: Neck lexibilty was lower in NP compared to HC, indicated by reduced cenvical ROM and conjunct motion.
Movement velocity was slower in NP compared to HC. Tests of head steadiness showed 2 stiffer movement pattern in
NP compared to HC, indicated by lower head angular velocity. NP patients departed less from a predictable trajectory
movement pattern (figure of eight) compared to healthy controls, but there was no difference for unpredictable
movement patters (the Fly test). No differences were found for postural sway in standing with eyes open and eyes
closed. However, NP patients had significantl larger postural sway when standing on a balance pad. Proprioception
did not difer between the groups. Largest effect sizes (ES) were found for neck lexbilty (ES range: 02- 08) and head
steadiness (ES range: 1.3- 20). Neck flexbilty was the only construct that showed a significant association with current
neck pain, while peak velocity was the only variable that showed a significant association with kinesiophobia.
Conclusions: NP patients showed an overal stifler and more rigid neck motor control pattern compared to HC,
indicated by lower neck fleibiity,slower movement velocity, increased head steadiness and more rigid trajectory head
motion patters. Only neck flexiblty showed a significant association with ciinical features in NP patients.

Keywords: Neck, motor control, Neck flexibity, Proprioception, Head steadiness, Trajectory moverent control,
Postural sway, Cinica features

Background connection between alterations in motor control and

Neck pain is common in the general population with
one-year prevalence varying from 30% to 50% [1]. Glo-
bally, neck pain is the fourth leading cause of years lived
with disability, which underlines the importance of re-
search to develop effective prevention and treatment
programs based on knowledge of underlying mecha-
nisms of neck pain [2]. A recent paper indicates a close

+ Conespondence: ingebrigtmesingset@ninuno

Depariment of Publc Health and General Prctce, Faculy of Medice,
Norwegian Universy of Science and Technology,Trondneim, Norway.
Fullstof author informatio i avalsbie at the end of th aricle

pain processing in the brain (3]

Research over the last decade indicates several alter-
ations in neck motor control and sensorimotor entities
in subjects with neck pain compared to healthy subjects.
Neck pain patients may have delayed onset of deep neck
flexors (4], increased activation of superficial neck
flexors (5], jerky movement patterns (6], decreased cer-

flexor endurance (7], lower movement velocity
[8-10], decreased cervical muscle strength [11], reduced
trajectory movement control [12], irregular and stiffer
movement patterns [13,14], increased postural sway

02015 e e B e s n Open s b o
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DIAGNOSTICS

Severity of Low Back Pain

Siobhan M. Schabrun, PhD, " Edith L. Elguetz

Study Design. Cross-sectional design
Objective. Here we aimed to determine whether motor cortical
reorganization in low back pain (LBP) can be identified using
aphic (EMG) recordings of back
muscles at different lumbar levels, and whether cortical reorga-
nization is related to clinical features of LBP.

ackground Data. Reorganization of motor

noninvasive surface electromyoy

regions of the brain may contribute to aliered motor control,
pain, and disability in chronic LBP. However, data have been
limited by the need for invasive recordings of back muscle
myoelectric activity. The relationship between ahered cortical
anization and clinical features of LBP remains unclear.
Methods. In 27 individuals with recurrent, nonspecific LBP and
23 pain-free controls, we mapped the motor cortical representa
3 transcranial magnetic

tion of the paraspinal muscles u
stimulation in conjunction with noninvasive surface EMG
recordings at L3 and L5 levels. Clinical measures of pain
severity, location, and duration were made.

Results. The results demonstrate a loss of discrete motor
cortical organization of the paraspinal muscles in chronic LBP
that can be identified using noninvasive EMG recordings. A loss
of discrete cortical organization was clearer when surface
electrodes were positioned at L3 rather than L5. A novel finding
was that altered motor cortical organization (number of discrete
peaks and map volume) was associated with the severity and

BP.

location of LBP
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Smudging of the Motor Cortex Is Related to the

Cancino, Mphil, and Paul W. Hodges, PhD

Conclusion. These data suggest that surface EMG positioned at
L3 s appropriate for the identification of changes in the motor
cortex in LBP. Furthermore, our data have implications for
treatment strategies that aim to restore cortical organization in

words: chronic low back pain, electromyography, motor
control, motor cortex reorganization, pain duration, pain
location, pain severity, paraspinal muscles, transcranial
magnetic stimulation
dence: 2
Spine 201742:1172-1178

ow back pain (LBP) is associated with poor rates of

recovery and high rates of recurrence. Although
persistence of symptoms is multifactorial, altered
control of back muscles has been identified as a predictor

of pain onset and recurrence. Despite this, the ‘mechanisms
that underpin adaptation of the motor system, and their
relationship o pain and disability, remain poorly under-
stood. Reorganization of the primary motor cortex (M1) has
been identified in LBP,"* and this may contribute to altered
motor control, pain, and disability. However, interpretation
of these findingsis limited by the use of invasive recordings
that restrict the number of individuals tested. The relation-
ship between brain organization, motor control and clinical
features of LBP will remain unclear until larger populations
can be sted wsing es nvaive methods
Maps of M1 generated for 2 back muscles (lumbar long
isimus and decp multifdus [DM]) using tanscranal mag.
netic stimulation (TMS) demonstrate a change from 2
dicrese map peaks in healthy individuals o 8 S, over
lapped peak in LBP. Increased overlap (“smudging”) in the
cortical representations of lumbar longissimus and DM ma
explain the loss of differentiated control of the paraspinal
muscles and tendency for back m\m,h\ to be recruited en
masse in this population.* e of this work was.
the discrete fecording of clctromyography (EMC) from
individual muscle fascicles with intramuscular fine-wire
electrodes. Although fine-wire electrodes enabled resolution
of the origin of the EMG siguas, their inyasive nanure
the size of the participant group and thus, sample
dines have beon insuffcint 10, address the relationship
between motor cortical organization and clinical symptoms.

Augus 2017
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the back

Deconditioned f
control

Increased trunk
stiffness

A shrunken understanding of

ine motor

muscle

Learned protective behaviour
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Loss of fine motor control
Tissue deconditioning

\
Increased trunk

stiffness Learned protective

behaviour

Stiffness is
protection
Smoothness is
control

8/17/24

43



8/17/24

How could a rapid passive
movement of a joint,
lasting less than 1/10 of
a second, alter the
behaviour of the nervous
system in a way that
outlives the event itself?

87

PROPRIOCEPTIVE IMPAIRMENT

Changes in length of muscle are

closely associated with changes

in the angles of joints that the

muscle crosses — sense the

relative position of body

segments 1A afferent | otor neuron

((((((((‘L‘L({C)))))‘(){

Velocit iti
MUSCLE SPINDLE €locCity sensitive

Direction sensitive

Duration sensitive
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TWO KEY THRESHOLD POINTS

Thrust duration less
than 150 ms
Oscillation greater
than 1.5 cycles per
second

AN AMPLIFIED
PROPRIOCEPTIVE....
‘ ~ REMAP
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WHY CAN’'T PATIENTS DO IT?

Sensory potency/amplification

Sensory neglect (not mapped,
doesn’t exist)

The power of attention —
specificity, but not in a

traditional mechanical sense...

The power of context
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Brain Mechanisms of Anticipated Painful Movements

and Their Modulation by Manual Therapy in Chronic

Low Back Pain

Dan-Mikael Ellingsen, * Vitaly Napadow, * Ekaterina Protsenko, *'' Ishtiaq Mawla, **
Matthew H. Kowalski,’ David Swensen, Deanna O'Dwyer-Swensen, *

Robert R. Edwards, Norman Kettner,** and Marco L. Loggia*

*A. A. Martinos Center for Biomedical Imaging, Department of Radiology, Massachusetts General Hospital, Harvard Medical

School, Boston, Massachusetts, 'School of Medicine, University of California, San Francisco, California, Neuroscience Graduate
Program, University of Michigan Medical School, Ann Arbor Michigan, ‘Osher Integrative Care Center, Brigham and Women's
Hospital, Boston, MA, Massachusetts, YMelrose Family Chiropractic & Sports Injury Centre, Melrose, Massachusetts,

|Department of Anesthesiology, Harvard Medical School, Brigham & Women’s Hospital, Boston, Massachusetts, " Department
of Radiology, Logan University, Chesterfield, Missouri

Abstract: Hei icipation and fear of lated pain has been linked to detrimen-
tal fear-avoidance behavior in chronic low back pain (cLBP). Spinal manipulative therapy (SMT) has
been proposed to work partly by exposing patients to nonharmful but forceful mobilization of the
painful joint, thereby disrupting the ip among pain anticipation, fear, and

Here, we investigated the brain processes inning pain anticipation and fear of in
cLBP, and their modulation by SMT, using functional magnetic resonance imaging. Fifteen cLBP
patients and 16 healthy control (HC) subjects were scanned while observing and rating video clips
depicting back-straining or neutral physical exercises, which they knew they would have to perform
at the end of the visit. This task was repeated after a single session of spinal manipulation (cLBP and
HC group) or mobilization (cLBP group only), in separate visits. Compared with HC subjects, cLBP
patients reported higher expected pain and fear of performing the observed exercises. These ratings,
along with dlinical pain, were reduced by SMT. Moreover, cLBP, relative to HC subjects, demonstrated
higher blood oxygen leveldependent signal in brain circuitry that has previously been implicated in
salience, social cognition, and mentalizing, while observing back straining compared with neutral
exercises. The engagement of this circuitry was reduced after ST, and especially the spinal manipu-
lation session, proportionally to the magnitude of SMT-induced reduction in anticipated pain and
fear. This study sheds light on the brain ing of antici pain and fear of back-straining
movement in cLBP, and suggests that SMT may reduce cognitive and affective-motivational aspects
of fear-avoidance behavior, along with corresponding brain processes.

Perspective: This study of cLBP patients investigated how SMT affects dlinical pain, expected pain,
and fear of physical exercises. The results indicate that one of the mechanisms of SMT may be to
reduce pain expectancy, fear of movement, and assodiated brain responses.

©2018 by the American Pain Society

Key words: Pain anticipation, Expectation, Fear-avoidance, Physical exercise, chronic Low Back Pain,
Spinal Manipulative Therapy, functional Magnetic Resonance Imaging.
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Clinical Study

Lumbar motion changes in chronic low back pain patients: a secondary
analysis of data from a randomized clinical trial

TG a% . ab a,c,d
Rune M. Mieritz, DC, PhD**, Jan Hartvigsen, DC, PhD*", Eleanor Boyle, PhD*“,
a.d b.e
Markus D. Jakobsen, MSc™“, Per Aagaard, PhD®, Gert Bronfort, DC, PhD>*
*Institute of Sports Science and Clinical Biomechanics, University of Southern Denmark, Campusvej 55, DK-5230 Odense M, Denmark
"Nordic Institute of Chiropractic and Clinical Biomechanics, University of Southern Denmark, Campusvej 55, DK-5230, Odense M, Denmark
“Dalla Lana School of Public Health, University of Toronto, 155 College Street, Toronto, ON M5T 3M7, Canada
“National Research Centre for the Working Environment, Lersg Parkalle 105, DK-2100, Copenhagen, Denmark
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Abstract BACKGROUND CONTEXT: Several therapies have been used in the treatment of chronic low
back pain (LBP), including various exercise strategies and spinal manipulative therapy (SMT).
A common belief is that spinal motion changes in particular ways in direct response to specific
interventions, such as exercise or spinal manipulation.

PURPOSE: The purpose of this study was to assess changes in lumbar region motion for more
than 12 weeks by evaluating four motion parameters in the sagittal plane and two in the horizontal
plan in LBP patients treated with cither exercise therapy or spinal manipulation.

STUDY DESIGN/SETTING: Secondary analysis of a subset of participants from a randomized
clinical trial.

PATIENT SAMPLE: One hundred ninety-nine study participants with LBP of more than 6
weeks' duration who had spinal motion measures obtained before and after the period of
intervention.

OUTCOME MEASURES: Lumbar region spinal kinematics sampled using a six-degree-of-
freedom instrumented spatial linkage system.

METHODS: Trained therapists collected regional lumbar spinal motion data at baseline and 12
weeks of follow-up. The lumbar region spinal motion data were analyzed as a total cohort and rel-
ative to treatment modality (high dose, supervised low-tech trunk exercise, SMT, and a short course
of home exercise and self-care advice). The study was supported by grants from Health Resources
and Services Administration, Danish Agency for Science Technology and Innovation, Danish Chi-
ropractors Research Foundation, and the University of Southern Denmark. No conflicts of interest

For the cohort as a whole, lumbar region motion parameters were altered over the 12-
week period, except for the jerk index parameter. The group receiving spinal manipulation changed
significantly in all, and the exercise groups in half, the motion parameters included in the analy
The spinal manipulation group changed to a smoother motion pattern (reduced jerk index), whereas
the exercise groups did not.
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The spinal manipulation
group changed to a
smoother motion pattern
(reduced jerk index),

whereas the exercise groups

did not
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Acupuncture applied as a sensory discrimination
training tool decreases movement-related pain

in patients with chronic low back pain more than
acupuncture alone: a randomised cross-over

experiment

Benedict Martin Wand,' Sam Abbaszadeh,

G Lorimer Mosel

ABSTRACT

Background High-qualty cinical evidence suggests
that athough acupuncture appears superor 1o usuel
care in the management of chronic ow back pain, there
i ltle meaningful difference between true and sham
acupuncture. This suggests thet the benefits of
acupuncture are mediated by the placebo resonse. An
aftemative explanation is that sham acupuncture s an
active treatment and shares a mechanism of action with
raditonally appled acupuncture. One plausible
‘candidate for this mechenism is improvement n seff-
perception mediated through the sensory discrimination-
ke qualiie of acupuncture. We aimed to compare the
efects o acupuncture with a sensory discrimination
training component to acupuncture wi

Methads 25 pople wih i ow ha(k i vere
envoled in a randomised cros

Compared the et of scpuncte v o
sensory disciimination i optimised to acupuncture
delivered when it i not, on movement-related back pain
immedately after each interventon.

Results We found that the average pain intensity after
participants had received acupuncture with serss
discrimination training (2.8:22.5) wes less than when
they received acupuncture ithout sensory discrimination
raining (3.622.0). This diffrence was satsticaly
significant (after adjustment; mean difierence=-0.8,
95% CI 1.4 10 ~0.3; p=0.011).

Conlusions Our findings are consisent with the idea
acupuncture mey offer specifc benefit that i not

dependent on precisely where the needles are inserted

50 much as that the patient attends to where they are

inserted. If 50 the loction o the needles might be

bettr focused on the painful area and the

penetation of the skin may be mitigated.

INTRODUCTION

Numerous clinical trials exist on the use of acu-
puncture i the management of chronic low back
pain (CLBP). A consistent finding from high-quality

swport tha thre s 10 difrence between e
and sham acupuncture.’ This result suggests that
the bencfis of sewpuncare ar kel mediated
dhrough h plicbo sponse.

we agree that this is the most appropriate
interprcation: of the Lerature, an - aherhatve

Anne Julia Smith,® Mark Jon Catley,

explanation is that sham acupuncture s an active
treatment and shares 2 mechanism of action with
traditionally applied acupuncture. This view has
sinificant spport. from advocats of scupunc
7 and is consistent with the finding that while
zcnpun\cmre and sham acupuncture show equiva-
lence, true acupuncture often outperforms non-
acupuncture placebos.” Some plausible mechanisms
have been suggested® ™ but there is little direct
clinical evidence to support these claims; most of
the mechanisms are likely to have only very short-
term effects and many would be diffcul to test.

One possible mechanism that can be tested and
which s potentially longlasting, at least with
repeated  application, is improvement in_self-
perception of the lumbar spine. There is evidence
t0 show that patients with CLBP exhibit significant
alterations in cortical arcas that are thought to sub-
serve self-perception’® and display characteristics
that are consistent with a disturbance in lumbar
spine self-perception.** Whether or not alered self-
perception contributes to chronic pain is not
resolved, but recent reviews have highlighted the
relationship berween disturbances in sel-perception
and severity of the condition, and argue that
akiered self-perception may represent a legivmate
target for therapy. ™

One method of normalising distorted self-
perception is tactile discrimination training. In this
approach, sumulation of some form is applied to
the painful area and the patient is asked to decide
on the locality or type of stimulation, an approach
that has been shown o be effective in the mas
ment of cerin chronic pain problems.
Acupuncrure likewise often delivers sensory stimuli
to the painful arca in the form of needling;
however, the precise location of the needles within
the painful area seems to have litle effect on
outcome.*! That acupuncture appears to  relieve
pain regardless of the exact needle location leads to
atacupuncture may have tactle
discrimination-ike cifecrs.

We can test whether or not acupuncuure has a
sl dsceminiton ke efect by compaing the
effects of acupuncture with a sensory discrimination
training component to acupuncture without. Our
hypothesis is that CLBP patients will have greater
pain relief from acupuncture used as  sensory dis-
crimination training tool, in which they need to

nage-
(=1

&

Wand BM, e al. B J Spors Med 2013,47:1085-1089. doi10.1136/bspors 2013092949
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SENSORY DISCRIMINATION TRAINING

Re-mapping the brain with novel and amplified sensory input

96

8/17/24

48



TREATMENT OF PAIN & SUFFERING

=

ateral pathway
1. Aspirin
2. Gabapentin
3. Meditation 3. Tonic spinal cord stimulation
4. Somatosensory cortex stimulation
5. Acupuncture

(
6. Cingulumimplants
TMS/tDCS
Burst spinal cord stimulation
Acupuncture

Descending pain inhibitory pathway
Psychopharmacology (SNRI)
Opioids

Testosteron

Placebo

Psychotherapy
Psychosurgery

TMS/tDCS

Spinal cord stimulation
Motor cortex stimulation
Exercise therapy
Acupuncture

BB 000 I U B

=)
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WHAT DOES IT LOOK AND
SOUND LIKE WITH PATIENTS?

Whatdoyou

.means? . that difference?
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NEUROPLASTICITY vs

Teeth,
gums;
and jay
Tongue
Pharynx

MECHANICAL EXPLANATION

CHANGEABLE BRAIN MAP THREATENING ANATOMICAL IMAGE

99

JOURNAL OF MANUAL & MANIPULATIVE THERAPY, 2017
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The effect of manual therapy and neuroplasticity education on chronic low

back pain: a randomized clinical trial

Adriaan Louw?, Kevin Farrell®, Merrill Landers, Martin Barclay®, Elise Goodman®, Jordan Gillund®,

Sara McCaffrey® ) and Laura Timmerman®

?International Spine and Pain Institute, Story City, IA, USA; "Department of Physical Therapy Education, Residency Program, St. Ambrose
University, Davenport, IA, USA; “Department of Physical Therapy, School of Allied Health Sciences, University of Nevada, Las Vegas, NV, USA

ABSTRACT

Objective: To determine if a neuroplasticity educational explanation for a manual therapy
technique will produce a different outcome compared to a traditional mechanical explanation.
Methods: Sixty-two patients with chronic low back pain (CLBP) were recruited for the study.
Following consent, demographic data were obtained as well as pain ratings for low back pain
(LBP) and leg pain (Numeric Pain Rating Scale), disability (Oswestry Disability Index), fear-
avoidance (Fear-Avoidance-Beliefs Questionnaire), forward flexion (fingertips-to-floor), and
straight leg raise (SLR) (inclinometer). Patients were then randomly allocated to receive one of
two explanations (neuroplasticity or mechanical), a manual therapy technique to their lumbar
spine, followed by post-intervention measurements of LBP, leg pain, forward flexion, and SLR.
Results: Sixty-two patients (female 35 [56.5%]), with amean age of 60.1 years and mean duration
of 9.26 years of CLBP participated in the study. There were no statistically significant interactions
for LBP (p = .325), leg pain (p = .172), and trunk flexion (p = .818) between the groups, but SLR
showed assignificant difference in favor of the neuroplasticity explanation (p =.041). Additionally,
the neuroplasticity group were 7.2 times (95% confidence interval = 1.8-28.6) more likely to
improve beyond the MDC on the SLR than participants in the mechanical group.

Discussion: The results of this study show that a neuroplasticity explanation, compared to a
traditional biomechanical explanation, resulted in a measureable difference in SLR in patients
with CLBP when receiving manual therapy. Future studies need to explore if the increase in SLR
correlated to changes in cortical maps of the low back.

KEYWORDS

Pain; brain; plasticity;
education; manual therapy;
straight leg raise; remapping
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Neuroplasticity (EG)

Explanation

Have a look at this picture — it’s a picture of a brain map of a human body
In your brain there is a map telling you where your body parts are. For
example, if we had you close your eyes and touch your nose with your
right index finger, you'd have no problem doing it

When life is good and we move during daily tasks, work, and exercise
these maps are ‘exercised’ and they stay healthy — sharp and crisp — so we
know where the body parts are

When we have pain, move less and do less, the brain areas are not exer-
cised and in essence become blurred

Scientists have now shown us that this happens very fast and the more
‘blurred’ the area is, the more pain we have

We can retrain the brain maps

Today | am going to do some manual treatments to your back as a means
to help your brain sharpen its maps

Words during the treatment

« Let the patient know which level you're on (i.e. L5) and have them verbal-
ize it

« When moving to another level, repeat the process

s1abuiy
puey
uuy
19pinoys
peay

= Genitals

Somatosensory cortex
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Biomechanical (CG)

Explanation

« Here s a picture of your low back

« There are five bones in your lower back

+ When life is good and we move, for example, bending forward, each
level takes part in the movement and in essence shares the load

« When we develop back pain — some levels stiffen up due to swelling and
muscle spasms as a means to protect you

« | am going to do some treatment on your back with my hands to loosen
up your back with the aim to make each level move

Words during the treatment
« No mention of what is found, but rather a‘general’stiffness and manual
loosing up each level
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Critical Review

Fifteen Years of Explaining Pain: The Past, Present, and Future

G. Lorimer Moseley*'" and David S. Butler*

*Sansom Institute for Health Research, University of South Australia, Adelaide, Australia.
!Neuroscience Research Australia, Sydney, Australia.

Neuro-Orthopaedic Institute, Adelaide, Australia.

Abstract: The pain field has been advocating for some time for the importance of teaching people
how to live well with pain. Perhaps some, and maybe even for many, we might again consider the
ibility that we can help people live well without pain. Explaining Pain (EP) refers to a range of
educational interventions that aim to change one’s ding of the biological that
are thought to underpin pain as a mechanism to reduce pain itself. It draws on educational psychol-
ogy, in particular conceptual change strategies, to help patients understand current thought in pain
biology. The core objective of the EP approach to treatment is to shift one’s conceptualization of pain
from that of a marker of tissue damage or disease to that of a marker of the perceived need to protect
body tissue. Here, we describe the historical context and beginnings of EP, suggesting that it is a

of the bi ial model of pain, but differentiating it from cognitive
behavioral therapy and i of early idisciplinary pain
programs. We attempt to address common misconceptions of EP that have emerged over the last
15 years, highlighting that EP is not i or itive advice, nor does it deny the potential
ibution of perij i ive signals to pain. We contend that EP is grounded in strong
theoretical frameworks, that its targeted effects are biologi ible, and that availabl.

behavioral evidence is supportive. We update available meta-analyses with results of a systematic
review of recent contributions to the field and propose future directions by which we might enhance
the effects of EP as part of multimodal pain rehabilitation.

Perspective: EP is a range of i inten i EP is grounded in c change and
instructional design theory. It i of pain-related biology, decreases catastrophiz-
ing, and imparts short-term reductions in pain and disability. It presents the biological information
that justifies a biop. ial approach to ilitatic

© 2015 by the American Pain Society
Key words: Pain education, cognitive intervention, chronic pain, therapeutic neuroscience education,
pain biology education.
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“The core objective of EP approach to
treatment is to shift one’s conceptualization
of pain from that of a marker of tissue
damage or disease to that of a marker of

perceived need to protect body tissue.”
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YOU NEED TO DE-EDUCATE BEFORE
YOU CAN RE-EDUCATE

‘DE-EDUCATION MEANS BREAKING FAULTY

ASSOCIATIONS
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HOW DO WE COMMUNICATE
CHRONIC PAIN MANAGEME TO
OTHER DOCTORS?
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Dr Doctor
2 Hillerest Rd
Pennant Hills
NSW 2120

P-—\RTNEH

1 January 2024

Dear Doctor,

Re: Mrs Mary Patient, D.0.B. 27/05/1983

“Thank you for referring Mary for assessment of chronic spinal pain. She described the diffusc
and widespread musculoskeletal pain and fatigue that is so characteristic of the current
classification of Fibromyalgia. Mary recounted het journey from initial diagnosis of Fibromyalgia
in 2005 by Dr Savvas through to the recent diagnostic addition of scronegative theumatoid
arthritis. She related that her most troubling symptom at present is pain, stiffess and pins and
ncedles in both arms that extend from the shoulders down to the fingers.  The intensity of her
discomfort varies throughout the day, though the worst times are when first waking in the
morning and when retiring at night. Being distracted by the business of work tends to offer
some respite. She has suffered a flare in her symptoms over the past 8 days and has not been
able to work at all. Episodes like this are starting to trouble her more and more.

A close second” in terms of symptom burden for Mary is long standing pain and stiffnss in both
knces. She has played netball for many years and it was her knees that seemed to be the start
point for her pain syndrome. She underwent a lateral release of both patellac in 2001, which was
helpful. Mary scored her overall pain levels at 9/10 and this scems to be getting gradually worse
with time. She suffers anxiety, "brain fog" and frequent headaches. Mary is a non-smoker and
does not consume alcohol. She has gained weight over recent years due to lack of exercise and
feels that this has exacerbated her symptoms. Mary’s medical history is noted from the referral
letter along with her prescription medication list that includes Lyrica, Micardis, Salazopyrin,
Sinequan, Solone and Trifeme.

Examination:

Mary arosc from reception chair without obvious difficulty and walked with a reasonably normal
gait. Romberg's test was performed quite well.  Flexion of the lumbar spine was markedly
limited by hamstring pain and tightness. Lumbar extension was also reduced in range and
provoked central lower back pain. Mary could fise onto the heels and toes in neutral stance
though could not rise onto the tocs in single leg stance on cither side. Both hip joints
demonstrated reasonable passive mobility. Shoulder girdle mobility was intact. Cervical range of
motion was within normal limits, apart from reduced rotation due to generalised muscular
tightness. Slump test and Valsalva’s manocuvre were non-contributory. Tendon reflexes were
active and symmetrical at the knees, though absent bilaterally at the ankles. Plantar responses
were flexor and there was no evidence of enhanced tone or clonus in the lower extremitics. Poor
recruitment of the gluteal muscles was evident in both hip extension and abduction.
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Widespread sensitivity was cvident through the hip and shoulder girdle musculature. Segmental
examination found painful limitation at L5-S1, L4-5, T3-4 to T5-6 and C5-6 against a background
of widespread mechanical allodynia. Both knees demonstrated reasonable passive mobility. The
pes anscrine tissucs medially, and iliotibial band tissues laterally, were particularly tender. The
sacroiliac joints were stiff and tender on springing. Tests for patency of the vertebral arteries
were negative and Mary was informed as to the nature of the test.

Imaging and Other Investigations:

Previous CT of the cervical and lumbar spines from 2020 was reviewed, which demonstrate
spondylotic changes at C5-6, C6-7, L4-5 and L5-S1. There is moderate foraminal narrowing in
the lower cervical spine though without significant neural encroachment.

Working Diagnosis and Management:

Mary is neurologically intact at a gross level, with no signs of uncontained disc pathology or focal
insult to cither the nerve roots or spinal cord.  While Mary does exhibit numerous arcas of
articular and myofascial dysfunction that arc viable targets for manual intervention, careful
consideration is also given to the broader context of brain-amplified spinal pain mechanisms with
which her peripheral tissues interact. Research interest into Fibromyalgia as a prototypical
central pain disorder condnues to swell, and our clinical approach to paticats like Mary is
constantly being refined When thinking a aim of manual
treatment is to reduce obvious localised areas of tissuc nociception that continue to activate
Mary’s petipheral pain pathways. Pain invariably leads to the avoidance of movement and a
shrinking physical capacuy Deconditioned tissues then become more potent pain gencrators.
From the ja being a 1y d pain expericnce, manual
treatment is being consld:xed in a different light. Patients with chronic pain are known to exhibit
distorted representations of body parts in the sensory and motor cortices, as well as impairments
in descending pain inhibitory controls. Gently applying passive joint movements as part of a
more global approach is scen as a way of amplifying the proprioceptive awareness of body
movements again and restoring a normal central representation — essentially breaking learned
associations between movement and pain. An cffective dose and blend of proprioceptive
stimulation is also known to modulate descending inhibitory control of spinal pain processing.

Ensuring that Mary is actively engaged in her management as carly as possible is also considered
highly important. A strong focus on education to distinguish between ‘hurt’ and *harm’, as well
as exercises that gentdly challenge perceived movement limitations and use visual feedback
(thought to help the brain reject potentially spurious nociceptive signals) are known to increase
the chance of treatment success.  Pleasingly, we've had a positive start with Mary, as judged by
her pain scores reducing enough for her to handle a full week back at work. Thank you once
again for the opportunity to play a role in her healthcare team and Pll keep you updated
regarding her progress.

Yours faithfally,

ANTHONY D. NICHOLSON
BSc. (Qld), M.Chiro. (Macq). DIANM.

Adjunct Senior Lecturer in Neuromusculoskeletal Diagnosis and Evidence-Based Practice,
Macquatie University

Chiropractor & Partner

Spine Partners Wahroonga

SIRA Workers Compensation Approval: 14492
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Dr Doctor
Hornsby General Practice

Burdett Street SPINE PARTNERS
Hornsby NSW 2077 {ROON

11 June, 2023

Dear Doctor,
Re: Mr Peter Patient, D.0.B. 07/10/1934

“Thank you for your time over the telephone recently regarding Mr Peter Patient. I saw him in
follow-up today after his CT of the lumbar spinc. Fortunately, his recent flarc-up in the lower
back scems to have resolved and his pain scores have returned to zero. Despite the advanced
degencrative changes, Mr Patient scems fortunate to have a rather capacious spinal canal with no
evidence of imminent neural endangerment. This would correlate well with his tendency for
predominanty axial lumbar pain, and the absence of lower limb symptoms.

Whilst degencrative instability scems to be predisposing Mr Patient to paroxysmal episodes of
muscular spasm, he s pleasingly unaffected by any constant degree of background pain. As such
a diagnosis would lean towards recurrent facet joint pain, though without the central sensitisation
of the pain pathways that often necessitates more rigorous pain management. 1¢'s thought that
accruing deficits in joint proprioception and neuromuscular control result in a growing
ity to joint during trivial daily activities. Such lesions invariably
exist within the wider context of core insufficiency and I've encouraged Mr Patient to remain
active and confident with his regular walks. On the contrary, prolonged flexion-based postures
are thought to further silence proprioceptive traffic from the joints and core muscles, and this is
probably why activities such as deskwork often precede Mr Patient’s acute pain cpisodes.

Overall, Mr Patient seems to function quite well most of the time. There is a growing
recognition for the role of education and reassurance in such cases, and it’s likely that the sudden
cpisodes of ‘giving way’ were intensified by an accompanying uncertainty regarding a serious
cause. As such, the CT findings have been quite positive in cffect, and I've placed an emphasis
on reducing any f dance type changes in behaviour.
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For now, it seems that a well-conceived manual approach helps to temper his symptomatic
episodes, probably by enhancing the proprioceptive sensibility of painful joints and pain
inhibitory mechanisms, whilst postural re-training and core exercises aim to maintain his deep
muscular corset. Thank you once again for the opportunity to work collaboratively in the
management of this pleasant gentleman.

Yours faithfully,
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WHY BECOME A SPECIALIST IN

NEUROMUSCULOSKELETAL
MEDICINE?

We are very uniquely placed
Centre of our scope

It’s a deeply human problem that
needs a human solution

It’s about touch and the C-fibre
system
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WHY BECOME A SPECIALIST IN

NEUROMUSCULOSKELETAL
MEDICINE?

The power of sensory leverage

The power of words

112

8/17/24

56



