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Deconstructing the 

Neuropsychophysiological 

Nature of 

Joint Pain (Nociception)

Disclosure Statements

I have Online Courses, Posters and a Book I have created 

based on research

I have run a private practice for over 30 years that treats people 

in pain/discomfort/dysfunction

I am biased towards evidence-based and science-based 

practice, as well as biologically plausible explanations.

I treat structure from a Neuropsychophysiological Perspective

I live with chronic discomfort – I’m a Clinician and a Patient
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Ligamentpain.com
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“Half of what we are going to teach you is wrong, and half of 
it is right. Our problem is that we don’t know which half is 
which.”

-Charles Sidney Burwell, Cardiologist, 
Dean, Harvard Medical School 1935-1949

FULL CONTACT 
GARDENING
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I hope to transform how you 
approach and treat your patients 
with injuries/conditions/concerns

Provide information to immediately 
apply in your Practice with your 

Patients

Think differently about pain and 
rehab management
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Ligaments & joint capsules are now seen not as completely separate 
structures but they are embedded, local densifications, local specifications of 
a body wide collagenous, fibrous mostly tension driven interconnected 
system.
                    - Robert Schleip, Ph.D 

Different Densities with Specific Functions
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How Ligamentous Injuries Happen

HIGH FREQUENCY REPETITIVE MOTION OR SPORTS 
ACTIVITIES 
result in high incidents of ligamentous damage or rupture

• Creep
• Stress/Relaxation
• Hysteresis 

FAST STRETCH
may exceed the physiological load yet it may still 
be well within the physiological length range

How Ligamentous Injuries Happen
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FULL CONTACT 

KNITTING!
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FULL CONTACT 

KNITTING!
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Mechanical Properties
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Deformation
Microscopic Failure

Tissue Rupture
Macroscopic Failure

No Deformation
Straighten fibers

 

Normal
Crimped Fibers

How Ligamentous Injuries Happen

Deformation Tissue RuptureNo Deformation Normal

CREEP
STRESS/RELAXATION
HYSTERESIS 
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Bleeding and Inflammation Phase
occur within hours, can last for weeks

2 weeks to 6 weeks
Hemorrhage, blood flow and vascular 
volume increase
Nerve fibers and clot formation

Neovascularization (nerve fibers 
infiltration)
Formation of granulation tissue (scar)

Normal Wound-Healing Process

51

52



18/06/2025

27

Cell Proliferation with Matrix 
Production Phase
lasts weeks to months

Neovascularization (nerve fibers 
infiltration)
Formation of granulation tissue (scar)

Fibroblasts are recruited and begin to 
produce matrix and form new tissues

Normal Wound-Healing Process

Matrix Remodeling Phase
continues for months to years

Blood flow and vascular volume still 
elevated

Realignment of collagen fibers

Increased collagen matrix maturation

Normal Wound-Healing Process
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Understanding And Approach To Treatment Of Scars And Adhesions
Susan L. Chapelle

How Pro Athletes Heal Tendon Injuries 25% Faster

Dr. Keith Baar is a Professor at the University of California
Department of Physiology and Membrane Biology.
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Understanding And Approach To Treatment Of Scars And Adhesions
Susan L. Chapelle

How Pro Athletes Heal Tendon Injuries 25% Faster

Dr. Keith Baar is a Professor at the University of California
Department of Physiology and Membrane Biology.
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Normal Adhesions

No Mobilization (A) Mobilization (B)
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TIMELINES FOR ACUTE-CHRONIC

Acute inflammation
sets in within 2 hours, may last several weeks and up to 
12 months

represents the healing or upgrading of the ligament’s properties

undergoing changes in cellular, metabolic and vascular condition 
to improve the mechanical properties

only 70% of original structural and functional characteristics are 
attained 
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TIMELINES FOR ACUTE-CHRONIC

Chronic inflammation
builds up silently over many weeks, months or years

when the tissue is not allowed to rest, recover and heal

atrophy and degeneration of the collagen matrix
permanently damaged
permanent disability associated with pain, limited 
motion, weakness

Full recovery was never reported

RECOVERY

loading or stretching a ligament over relatively short periods induces changes in 
its length–tension behavior that may last 20 – 40 times longer than the 
duration of the loading/stretching

10 – 60 min of creep and tension–relaxation 
40 – 60% recovery in the first hour of rest
24 – 48H REQUIRED FOR RECOVERY 
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1hr of creep/tension – relaxation = 2 days Required For Full Recovery

8hrs of Gardening = 16 days Required For Recovery

Ligaments are adaptive

Respond to increased physical activity and inactivity

HOW THEY HEAL
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Moderate exercise followed with sufficient rest and recovery 

increase in the strength of a ligament, as well as in its size and collagen content

allows the tissue to hypertrophy, increase its strength and protect joint stability

Increase the total number of collagen fibrils in the ligament, as well as in the fibril diameter

HOW THEY HEAL

Immobilization or reduced physical activity 

•degenerative changes
•decreased collagen fiber diameter
•decreased fibril density
•decreased fibril number
•decreased overall collagen mass and metabolism

•weaker and thinner ligaments 
•weaker attachment to the bones
•increasing the risk for potential injury

HOW THEY HEAL
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Sensory Properties

Research
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Do the 
Dermatome/Myotome 
Dance
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The four types of mechanoreceptors, their location and the 
effects manual treatment has on them

Receptor: Ruffini - Type I

Location:

• superficial layer of joint capsules

• dura mater

• peripheral joints’ ligaments

• muscle fasciae

• the deep dorsal fascia of the hand

Responds to: constant, slow and deep pressure slow shear forces

Results in: a lowering of sympathetic nervous system activity

Receptor: Pacini – Type II

Location:

• deep layers of joint capsules

• deeper spinal ligaments

• investing muscular fasciae (antebrachial, crural)

• abdominal fasciae, masseter, lateral thigh, plantar and palmar 

tissues, & peritoneum

Responds to:

• rapid changes in pressure

• vibratory/oscillatory techniques

• HVLA’s

Results in: an increase local proprioceptive attention and self-regulation
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The four types of mechanoreceptors, their location and the 
effects manual treatment has on them

Receptor: Golgi – Type III

Location:

• all dense connective tissues

• intrinsic and extrinsic ligaments

• joint capsules

• myotendinous junctions

• attachment areas of aponeurosis

Responds to: slow stretch techniques

Results in: a decrease in active muscle tone
Receptor: Free/Interstitial Nerve Endings – Type IV

Location:

• fibrous joint capsule

• articular fat pads

• intrinsic and extrinsic ligaments

• all fascial tissue

• periosteum

• interosseous membranes

• tendons

• fascial connections to bones

Responds to:

• deep, slow or steady manual pressure

• Treatment to periosteum, interosseous membranes, and 

fasciae connected to bones

Results in:

• autonomic functions: changes in heart rate, blood pressure, 

respiration, increase or decrease blood pressure, sensation of 

position and movement, increased vagal activity, global 

muscle relaxation, alterations in local fluid dynamics and 

tissue metabolism

• plasma extravasation
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Automatic, dynamic involuntary responses work in 
harmony with conscious muscle control to maintain 
balance, stability, and coordination, enabling seamless 
adaptation to uneven terrain. While voluntary control 
allows for precise and intentional movements, the 
ligamentomuscular reflex provides rapid, automatic 
stabilization to minimize mechanical stress or strain being 
applied to the joint. 

Together, these mechanisms are essential for maintaining 
joint stability, preventing injuries, and supporting both 
everyday movements and more demanding physical activity 
(Hauser, 2013; Johansson et al., 1991; Solomonow, 2009; 
Van der Wal, 2009).

For example, running cross-country or walking in high heels 
on a cobblestone surface requires an instinctive and 
seamless blending of conscious balance and automatic 
reflexive stabilization to navigate and adjust to uneven 
terrain.
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Convergence-Projection PatternNeurophysiological Schematic Model of Dichotomizing AxonsNeurophysiological Mechanism
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Factors Affecting Wound Healing 
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Thoughts & Beliefs & Expectations

Factors Affecting Wound Healing 
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Armouring / Protecting

•Ligamentomuscular Reflex

•Chronic Fascial Stiffness

•Vascular Compression/Insufficiency

•Neuroplastic Changes
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Neuroplastic Changes

Explains the transition from acute to chronic 
conditions

Nociceptive to Nociplastic Pain

Explains why some patients continue to 
experience pain when no structural cause 
can be determined

Explains why some patients fail to respond to 
conservative interventions. 
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“There’s been more damage done from the word 
than the scalpel”  

 - Dr. Steve Kamper
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Clinicians who utilize: 
bottom-up influences (manual therapy, motor learning, peripheral sensory 
stimulation)

top-down influences (education, cognitive-behavioral therapy, mindfulness 
meditation, motor imagery) 

can stimulate CNS neuroplastic changes
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Is It Pain?
Or 

Something Else?

Adapted from Asaf Klaf Weisman, Phd, PT
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Accept Patients where they are at

Ask them where they would like to go
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Understanding And Approach To Treatment Of Scars And Adhesions
Susan L. Chapelle

119

120



18/06/2025

61

Thoughts & Beliefs & Expectations
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Person-centred Approach and 
Shared Decision-making in Low Back 

and Chronic Pain Patients

Adapted from: 
J.-P. Grenier & Rothmund, 2024
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How Pro Athletes Heal Tendon Injuries 25% Faster

Dr. Keith Baar is a Professor at the University of California
Department of Physiology and Membrane Biology.
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1hr of creep/tension – relaxation = 2 days Required For Full Recovery

8hrs of tissue challenge = 16 days Required For Recovery
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Injuries are both 
Connective Tissue 
and 
Neuropsychophysiological 
dysfunctions causing reorganization 
of the central nervous system 
affecting neural plasticity.

 - Robert Libbey, RMT
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• What’s wrong with me?

• How long will it take to heal?

• What can I (Patient) do about it?

• What you (Clinician) can do to 
help?

• How much will it cost?     

Questions
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Deconstructing

Deconstructing the 

Neuropsychophysiological 

Nature of 

Joint Pain (Nociception)

Deconstructing

Deconstructing the 

Neuropsychophysiological 

Nature of 

Joint Pain (Nociception)
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