
 

   

Chronic Musculoskeletal Pain, Myofascial  

Trigger Points  and Central Sensitization: 

Integrating Advancements in the Pain Sciences with Objective  

Physical Findings and Treatment Strategies 



 

   

ŷ 
IΦnflammatory mediators, 

BK, NE, 5 - HT,  

Pro - inflammatory Cytokines  

( IL - 1 ɓ , TNF - Ŭ , IL - 6 , IL - 8) ,  

Sub P, CGRP, 

Ź 
pH 

From Peripheral to Central Sensitization and  Back !  

Courtesy Marta  Imamura 

Myofascial Trigger Points,  Sensitization, Neurogenic  

Inflammation and  Neuro - musculo - skeletal Pain 



 

   

Neurogenic  Inflammation in CRPS 

3 

antidromic  

neurally - mediated  

inflammatory response  

initiated by the  

ANTIDROMIC  

peripheral release of  

vasoactive and  

proinflammatory  

neuropeptides ( SP , CGRP )   

occurs in CRPS.  

[ Berklein 2008] 



 

   

Myofascial Pain Syndrome 

Myofascial Pain Syndrome  ï a pain condition that  may be acute or  - more  

commonly  - chronic and involves the muscle and its surrounding connective  

tissue (e.g., the fascia) 

Travell and Simons  ï Myofascial Trigger Points ( MTrPs )  are central to the  Dx of MPS 

Å MTrPs commonly found in asymptomatic individuals  (i.e., Latent  MTrPs ) 

Å Some nodules are not tender to palpation (i.e., non - tender nodules) 

MTrPs are sufficient but are they necessary?? 



 

   

Å    What is the role of the muscle? 

Å What is the role of the  MTrP ?  

Å What happens when a  MTrP becomes  

active ( i.e., spontaneously painful? ) 

Å What is the role of the nervous system 

and brain? 

Å What is the role of the fascia? 

Myofascial Pain Syndrome 



 

   

Extracellular  

recording 

Spontaneous discharge activity after 150 stimuli 

ñWind Upò 

Stimulation  

Receptive field 

Zieglgansberger W.  Scand J Rheum 

2000 ;  29 113:19 - 23 

How Many Noxious Stimuli are Needed to Induce  

Spontaneous Discharge of the Dorsal Horn Neuron? 



 

   

Wind  - up and Central Sensitization are induced by  

Persistent Nociceptive Bombardment  



 

   

ñThese central changes are mainly based on an increase in the synaptic  

efficacy of central connections induced by  nociceptive input.ò  Mense , S.  

Journal of Musculoskeletal Pain , 2010 

ñ MTrPs are not merely a peripheral phenomenon  - the input from  

MTrPs leads to  hyperexcitability of central neurons that manifests in  

allodynia ,  hyperalgesia and pain referralò  Mense , S.  Journal of Musculoskeletal Pain , 2010 



 

   

Active  MTrP Bomardment Sensitizes the Spinal Segment, Resulting in   

Expansion of the Receptive Field of Pain 

Latissimus dorsi  (C6 - C8) 

Zimmermann,  Sem Arth  .  Rheu . 18:22, 1989 



 

   

Sensitized Dorsal Horn Neurons Demonstrate: 

1 
  ) Increased responsiveness to external stimuli 

2 
  ) Spread of excitation to spinal segments that do not  normally receive   input  

from the damaged muscle  

3 ) 
  Increased background activity  

The Sensation of Pain Depends upon the Balance of  

Sensitizing and Desensitizing Actions 

Excitatory tonus via  

N ociceptors 

Inhibitory  tonus  via   

Mechanoreceptors 



 

   

Courtesy  Frank Willard,  



 

   



 

 

Sensitized Dorsal Horn Neurons Demonstrate 



 

 

Ventral horn  

outflow  

Lateral horn  

outflow  

Dorsal Root  

Reflex 



 

 

Extra-Segmental Spread!  



 

   

PINCH & ROLL: Allodynia 



 

   

Waternberg pinwheel:  Hyperalgesia 



 

   

Chronic Pain and  and Spinal Segmental 

Sensitization 
ñ The 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 .ò  Clifford Woolf, MD, PhD 



 

 

Chronic Myofascial Pain and the Sensitized Segment 

There are objective, reproducible physical manifestations of 

sensitization in chronic neuro-musculoskeletal pain  

We will practice the application of quantitative and objective 

techniques to determine the affected 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.) that 

desensitizes the involved segments, eliminates chronic MTrPs and 

alleviate neuro-musculoskeletal pain 



 

   

It is essential to learn how to palpate the muscle, identify active  MTrPs 

and also how to recognize common pain referral patterns 

However, it is also critical to understand that active  MTrPs in different  

muscles can have overlapping pain referral patterns making accurate  

diagnosis challenging,  especially when there is central sensitization! 

Myofascial Trigger Points and Referred Pain 



 

   

Thank You  

Dr. Kettner and Logan University! 



 

   

Nothing to Disclose 



 

  

I Love My Job! 



 

 
 



 

 
 

ñFree Your Mindò 



 

 
 



 

   

Pattern - 

generating  

mechanism  

( ) Neuromatrix 

Brain areas encoding pain  

experience and behaviors 
Cultural,  

past experience, 

personality 

attention 

Autonomic 

endocrine,  

immune  

variables 

CNS 
  

Plasticity 

Sensitization 

Pathogenic  

inputs 

Visceral  

inputs 

Somatosensory 

inputs 

Melzack, Trends Neurosci  1990 ;  13:88 - 92 

Perception 

MTrPs 



 

   

The Pain Matrix is Multidimensional: 

Nociception 

Perception of Pain 

Pain Behaviors 

Suffering 

Interaction with Environment 



 

 

Perception 
Å ñPerception of pain is thus generated by the output of the neuromatrix 

as a function of sensory inputs that feed into it, together with 

information from the regions of the brain involved in affective and 

cognitive activities.ò 

Å ñPain behaviors can be generated or perpetuated by previously 

conditioned cues in the environment or by the expectation of pain and 

suffering.ò 

Å ñThe output of the neuromatrix can be modified by various forms of 

treatment that change the inputs, or influence the neuromatrixò 



 

 

Å ñNeuronal plasticityò is memory of pain ï in 1999, IASP revised 

definition of chronic pain adding ñéthe memory of pain can be more 

damaging than its initial experienceò (i.e., PAIN KILLS) 

Melzack, Trends Neurosci 1990; 13:88-92 

Chronic Pain and Suffering: A 

Unique Perceptual Experience 



 

 

Can we identify the pain 

mechanism(s)?Mal-Adaptive 

Neuroplastic ty 



 

   

Injury  

Pain - Related  

Fear 

Pain  

Catastrophizing 

Pain Experience 

Avoidance 

Disuse 

Depression 

Disability  

Negative Affectivity 

Threatening Illness Information 

No Fear 

Confrontation  

Recovery 



 

   

Technological Advancements: 

New  and Abnormal Sodium Channels Migrate  

to Sites of Nerve Damage  



 

   

What about  

Chronic 

Musculoskeletal  

Pain? 



 

   

Can we identify the pain mechanism(s)  

in  chronic myofascial pain? 

Travell JG, Simons DG.  Myofascial pain and dysfunction: the trigger point manual.  

Baltimore: Williams & Wilkins; 1992. 



 

 

Myofascial Conundrum 
Å Myofascial trigger points (MTrPs) are a very common,    

complex and overlooked cause of non-articular 

musculoskeletal pain whose pathophysiology is unknown 

Å Why? Because the diagnostic criteria are imprecise and the     

full impact of MPS on life activity and function is not fully 

understood 

Å Furthermore, there are currently no accepted criteria (e.g., 

biomarkers, electrodiagnostic, imaging, etc.) for diagnosing 

MTrPs or for assessing the clinical outcome of treatments 



 

 

Hans-Werner  

Weisskircher www.trigger-

point.com 



 

   

Hans - Werner Weisskircher                     

www.trigger  - point.com 

Myofascial Pain and  MTrPs :  A Clinical Diagnosis 

Courtesy Marta  
Imamura, MD  

Å Palpation of a taut band 

Å Hard, palpable, exquisitely  tender  nodule (a  myofascial trigger  

point) in the taut band  

Å Reproduction  

of the  personôs  

symptomatic  

pain 



 

   

Palpation, Palpation, Palpation 

Å 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:  

Å A Shi points in Traditional  

Chinese Medicine 

Å Kori  in Japanese system 

Å Myogeloses in German system 



 

   

X 
MTrP1 

Trigger Point  ï Hard  

palpable nodules in  taut  

bands of skeletal muscle. 

Active ï spontaneous pain  

or other abnormal  

sensory symptoms 

Latent ï no spontaneous  

pain, but show all the  

other characteristics of  

active  MTrPs 

The Trigger Point Manual.  

Simons, Travell and Simons, 1999 



 

   

Myofascial Trigger Point:  

Hypercontracted Sarcomeres in a  

Taut Band of Muscle 



 

   

Active MTrPs can only be diagnosed by  

systematic palpation 

Hans - Werner  

Weisskircher 

www.trigger  - 

point.com 



 

   

Apply  Firm  Pressure 

Hans - Werner Weisskircher www.trigger - point.com 



 

   

Manual Therapy  



 

   

Courtesy Joseph  Audette , MD 

Trigger Point  Injections and Dry Needling :  

  

Proper Technique to Elicit Local Twitch  

Responses is Essential 

Hong CZ Arch Phys Med Rehab 1994;73:256 



 

 

How do dry needling and injection 

techniques work for MPS? 

What is the pathophysiology of 

myofascial pain? 

UNKNOWN  



 

   

Matrix of  Myofascial Pain 

Physical Finding and Symptom Cluster without  

Demonstrable Pathology 

Hans - Werner  
Weisskircher 

www.trigger - point.com 



 

 

Simonsô Integrated Hypothesis 

 Pathophysiology Histopathology  

Increased Miniature  Increased  

 Endplate Potentials  Fiber Tension  

 (Endplate Noise) (Taut Band) 

Histochemistry  



 

 

Release of  

Sensitizing  

Substances? (Pain) 



 

 

Simonsô Integrated Hypothesis 



 

 

 

Excess  

acetylcholine  

release 

Depolarization 

Sarcomere contracture 

Compression of  vessels 

Calcium release 

Increased  
energy demand 

Decreased 

energy supply 

ENERGY CRISIS 

Sensitizing  

substances release 

Nociceptive  
nerve fibers 

Autonomic  
nerve fibers 



 

 

Is Simonsô Hypothesis about the 



 

 

Biochemical Milieu, Viscoelastic Properties and  



 

 

Ischemia/Hypoxia associated with MTrPs Correct?  



 

   

Courtesy Jan  Dommerholt 

Myofascial Trigger Points:  

Doors are  O pening Worldwide 



 

 

Exploring the Matrix of Myofascial Pain 

1) Measured the local biochemical milieu of MTrPs 

in vivo (e.g., inflammatory mediators, neuropeptides, 

cytokines, catecholamines, etc.) 

2) Developed a repeatable and reliable diagnostic 

imaging method for evaluating the nature of MTrPs 

and surrounding soft tissue (e.g., viscoelastic 

properties, vasculature, etc.)  



 

 

3) Developed a more comprehensive and systematic 

evaluation to distinguish people with MPS with  

active MTrPs from those without 

4) Measuring the quantitative effects of dry needling 
on tissue properties of MTrPs and surrounding tissue 

Biochemical Data Validate the Clinical Findings! 
Using Travell and Simonsô criteria and digital palpation, we have 

demonstrated and confirmed that objective biochemical data validate the 

diagnostic distinction clinicians make among active myofascial trigger 

points (MTrPs), latent MTrPs and uninvolved muscle 



 

 

Active MTrPs have a unique biochemical milieu of substances (e.g., 

inflammatory mediators, neuropeptides, catecholamines and cytokines) 

associated with inflammation, sensitization, persistent pain states and 

inter-cellular signaling 

Shah et. al. J of App Physiol. 2005 

Shah et. al. Archives of PM&R. 2008 



 

   

ŷ IΦnflammatory 

mediators , 

BK, NE, 5 - HT,  

Cytokines, Sub P, 

CGRP 

Ź 
pH 

Sensitization: 

Hallmark in  

Transition from  

Acute to Chronic  

Pain  

Shah J,  Gilliams L . Journal of  

Bodywork and Movement  

Therapies  2008 



 

   

Question 

Peripheral Sensitization is exacerbated by all of the following  

mechanisms except  

A. Lowered pH in the periphery 

B. Elevated  bradykinin in the periphery 

C. Lowered substance P levels in the periphery 

D. Elevated serotonin in the periphery 



 

   

Can you name the motion picture? 



 

   

Can you name the motion picture? 

Now  That is Central Sensitization! 



 

 

Controversies about MTrPs and Myofascial Pain  

Å What is the etiology and pathophysiology? 

Å What is the mechanism by which pain state begins, 

evolves and persists? 

Å How does a tender nodule progress to a myofascial pain 

syndrome? 

Å No consensus about which soft tissues are involved 

Å The physical findings are not always discernable 

Å No consensus about objective measures for therapeutic 

outcomes 



 

 

Å No consensus about physical findings except the MTrP 

Although Digital Palpation of MTrPs is the Gold Standard 

for Diagnosing Myofascial Pain, it Does Not:  

Hans-Werner Weisskircher www.trigger-

point.com 

Å Provide a reliable and sensitive method of diagnosis 

and measurement of treatment efficacy 

Å Provide quantitative comparisons of the tissue 

properties before and after treatment 



 

 

Å Permit objective study of the natural Hx of MTrPs 

Å Objectively discriminate between superficial 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 Controversy 



 

   

Controversy over  i  Myofasc al in and  a P MTrPs  

ñI donôt  
believe they existò 



 

   

Microstructure and  

composition 

The  Soft  T issue  N eighborhood  of  Muscle & Fascia 

Mechanical  

( viscoelastic) tissue  

properties 

Vascular  

environment 

Interrelationships between soft tissue  structure,  mechanical properties,  

and  vascular physiology are implicated in myofascial pain 



 

   

What happens when you palpate the soft tissue?  

You are estimating the mechanical properties of  

the soft tissue in response to your  

perturbation/deformation 


