Chronic Musculoskeletal Pain, Myofascial
Trigger Pointsand Central Sensitization:

Basic Mechanisms
of
Musculoskeletal Pain

Integrating Advancements in the Pain Sciences with Objective
Physical Findings and Treatment Strategies



Myofascial Trigger Pointssensitization, Neurogenic
Inflammation andNeuremusculeskeletal Pain
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The Phases of
Nociceptive Pain
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From Peripheral to Central Sensitization andBack



Neurogenidnflammation in CRPS

neurally-mediated
inflammatory response
initiated by the
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Myofascial Pain Syndrome

MyofascialPain Syndrome a pain condition that may be acute amnore
commonly- chronic and involves the muscle and its surrounding connective
tissue (e.g., the fascia)

Travelland Simong MyofascialTrigger PointsMTrPs) are central to thBx of MPS
£ MTrPscommonly found in asymptomatic individuals (i.e., LatdiirPs)
A Some nodules are not tender to palpation (i.estender nodules)

MTrPsare sufficient but are they necessary??
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Myofascial Pain Syndrome

nat Is the role of the muscle?
nat Is the role of thMTrP?

nat happens whenMTrP becomes

active(i.e., spontaneously painfil?
£ What is the role of the nervous systei.
and brain?

A What is th

e role of the fascia?
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How Many Noxious Stimuli are Needed to Induce
Spontaneous Discharge of the Dorsal Horn Neurol
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Spontaneousdischarge activity after 150 stimuli



Wind-up and Central Sensitization are induced by
Persistent Nociceptive Bombardment




aMTrPsare not merely a peripheral phenomentme input from
MTrPsleads tahyperexcitabilityof central neurons that manifests in
aIIodynla, hyperalgesi@ n d p a | MensefS.Journal of Musculoskeletal Pai2010

NThese central changes are malil

efficacy of central connections inducedrmciceptivg n p penses.
Journal of Musculoskeletal Pai2010




Active MTrP BomardmenBensitizethe Spinal Segment, Resulting in
Expansion of the Receptive Field of Pain




The Sensation of Pain Depends upon the Balance of
Sensitizing and Desensitizing Actions

Sensitized Dorsal Horn Neurons Demonstrate:

1) Increased responsivendssexternal stimuli

2) Spread of excitatioto spinal segments that do mairmally receiveinput
from the damaged muscle

3) Increased backgrounalctivity

Excitatory tonus via
Nociceptors
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Inhibitory tonusvia
Mechanoreceptors




Primary Afferernt
Nociceptors

Spinal Facilitation

Dorsal Horn
Outflow

Lateral Horn
Outflow

Ventral Horn
Outflow
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FACILITATED SEGMENT AND SPINAL SEGMENTAL SENSITIZATION
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Sensitized Dorsal Horn Neurons Demonstra
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Extra-Segmental Spread!



PINCH & ROLL: Allodynia




Waternberg pinwheel: Hyperalgesia
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ChronicPainandandSpinalSegmental
Sensitization

il he future of pain management will require the development of
diagnostic methods that permit us to identify the mechanisms of
pain in an individual patient and treatments that target those
mechanisms. glifford Woolf, MD, PhD
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Chronic Myofascial Pain and the Sensitized Segme

There areobjective reproduciblephysical manifestations of
sensitization in chronic newmusculoskeletal pain

We will practice the application @fuantitativeandobjective
techniques to determine thffected dermatomes, myotomes and
sclerotomes involved in chronic pain

We shall discuss, apply and practice how to develop a treatment
algorithm (e.g., needling techniques, physical modalities, etc.) tha
desensitizes the involved segments, eliminatesnetiMTrPs and
alleviate neuramusculoskeletal pain
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Myofascial Trigger Points and Referred Pain

It is essential to learn how to palpate the muscle, identify adiivé®s
and also how to recognize common pain referral patterns

However, it is also critical to understand that ackEPsin different
muscles can have overlapping pain referral patterns making accul
diagnosis challengingspeciallywhen there is central sensitization!




Thank You
Dr. Kettner and Logan University!
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Nothing to Disclose



| Love My Job!
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Perception

Sensitizatior
Brain areas encoding pain
C;J;iueril,erience experience and behaviors
Eersonglity ’ CNS
_Plasticity
attention

MTrPs
\, Pattern- /
generat!ng . —  Pathogenic

_ inputs
Autonom(:%v
endocrine; Visceral
Immune Inputs
variables
Somatosensory
Inputs

Melzack, Trends Neurosk99Q 13:88-92



The PainMatrix is Multidimensional:

Interaction with Environment

Pain Behaviors

Suffering

Perception of Pain

Nociception



Perception

AfiPerception of pain is thus g
as a function of sensory inputs that feed into it, together with
Information from the regions of the brain involved in affective and

cognitve acti vities. o
AfiPain behaviors can be gener a

conditionedcuesin the environment or by thexpectatiorof pain and
suffering. o

AfiThe output of the neuromatr.i
treatment that change theirps , or |1 nf |l uence




‘Chronic Pain and Suffering: A
Unigue Perceptual Experience
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Can we identify the pain
mechanism(s)Mal-Adaptive
Neuroplastic ty
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Technological Advancements:

New and Abnormal Sodium Channels Migra
to Sites of Nerve Damage



Chronic |
Musculoskeleta
Pain?
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Can we identify the pain mechanism(s)
In chronic myofascialpain?

Levator Scapulae

raises the shoulder
girdle
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Travell JG, Simons DGMyofascialpain and dysfunction: the trigger point manual.
Baltimore: Williams &Wilkins; 1992.



Myofascial Conundrum

A Myofascial trigger points (MTrPs) are a very common,
complex andverlooked causef nonarticular
musculoskeletal pain whose pathophysiology is unknow

A Why?Because the diagnostic criteria are imprecise and
full iImpact of MPS on life activity and function is not fully
understood

A Furthermore, there are currently no accepted criteria (e.
biomarkers, electrodiagnostic, imaging, etc.) for diagnos
MTrPs or for assessing the clinical outcome of treatmer







MyofascialPain andITrPs A Clinical Diagnosis

£ Palpation of a taut band

£ Hard, palpable, exquisitelytender nodule (amyofascialtrigger
point) in the taut band

Reproduction
of thep er s
symptomatic
pain

f Courtesy Marta
i Imamura, MD
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Palpation, Palpation, Palpation

Careful palpation of the surface
of the body reveals distinct
differences in the quality and
density of the underlying tissue.
Many of these areas or points
will be tender:

A Shi points in Traditional
Chinese Medicine

Kori in Japanese system
Myogelosesn German system




Nodule
Taut band
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Contraction

Trigger Pointj Hard
palpable nodules itaut
bands of skeletal muscle

Active] spontaneous pain
or other abnormal
sensory symptoms

Latentj no spontaneous
pain, but show all the
other characteristics of
activeMTrPs

The Trigger Point Manual.
Simons, Travell and Simons, 1999



Myofascial Trigger Point:
Hypercontractedarcomerem a
Taut Band of Muscle



Active MTrPs can only be diagnosed by
systematic palpation

Hans-Werner

Weisskircher

www.trigger-
point.com




Apply Firm Pressure

HansWerner Weisskircher www.triggpoint.com



Manual Therapy
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Trigger Point Injections and Dry Needling
Proper Technique to Elicit Local Twitch
Responses Is Essential

Hong CZ Arch Phys Med Rehal994;73:256

Courtesy JosephAudette, MD



How do dry needling and injectio
techniques work for MPS?

What Is the pathophysiology of
myofascial pain?

UNKNOWN




Matrix of MyofascialPain

Physical Finding and Symptom Cluster withe
ke Demonstrable Pathology

A gg -point.com
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Release of
Sensitizing
Substances? (Pain)
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Biochemical Milieu, Viscoelastic Properties anc

Clinical findings

Underlying milieu?
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Ischemia/Hypoxia associated with MTrPs Correc
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Mycfasmal Trlgger Points:

Doors are Openlng WorIdW|de ‘

Courtesy Jamommerholt



Exploring the Matrix of Myofascial Pain

1) Measured the local biochemical milieu of MTr!
In vivo (e.g., iInflammatory mediators, neuropeptid
cytokines, catecholamines, etc.)

2) Developed a repeatable and reliable diagnost
iImaging method for evaluating the nature of MTrF
and surrounding soft tissue (e.g., viscoelastic
properties, vasculature, etc.)



Biochemical Data Validate the Clinical Findings!

Usi ng Travell and Si momwehavwer i t
demonstrated and confirmed that objective biochemical data valida
diagnostic distinction clinicians make amaagivemyofascial trigger

points (MTrPs), latent MTrPs and uninvolved muscle




Shah et. al. J of App Physiol. 2005
Shah et. al. Archives of PM&R. 2008



Sensitization
Hallmark In
Transition from
Acute to Chronic




Question

Peripheral Sensitization is exacerbated by all of the following
mechanisms except

A. Lowered pH in the periphery
B. Elevatedbradykininin the periphery

C Lowered substance P levels in the periphery
D. Elevated serotonin in the periphery



Can you name the motion picture?
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Can you name the motion picture?

Now Thatis Central Sensitization!



Controversies about MTrPs and Myofascial F

A What is the etiology and pathophysiology?

A What is the mechanism by which pain state begins,
evolves and persists?

A How does a tender nodule progress to a myofascial pait
syndrome?

A No consensus about which soft tissues are involved
A The physical findings are not always discernable

A No consensus aboabjective measures for therapeutic
outcomes



Although Digital Palpation of MTrPs Is the Gold Standar
for Diagnosing Myofascial Pain, it Does Not:

Werner Weisskircher www.trigger-
point.com

A Provide a reliable and sensitive method of diagnosis
and measurement of treatment efficacy

A Provide quantitative comparisons of the tissue
properties before and after treatment



A Obijectively discriminate betweesuperficial and
deep MTrPs or describe the surrounding milieu

Novel Applications of Ultrasound
Technology to Visualize and
Characterize Myofascial Trigger
Points and Surrounding Tissue:

A New Direction to Address an Old Controvel



Controversy over Myofasdal Pain and MTrPs
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TheSoftTissueNeighborhoodof Muscle & Fasc

Interrelationships between soft tisstricture mechanical properties,
andvascular physiology are implicated in myofascial pain

Microstructure and Mechanical Vascular

composition (viscoelastic) tissue  environment
properties




What happens when you palpate the soft tis:

"

You are estimating the mechanical properties
the soft tissue In response to your
perturbation/deformation



