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Deconstructing the
Neuropsychophysiological
Nature of

Joint Pain (Nociception)

I have Online Courses, Posters and a Book | have created
based on research

e laim
I have run a private practice for over 30 years that treats people dinc \,......‘r

in pain/discomfort/dysfunction o \.nm

practice, as well as biologically plausible explanations.

| am biased towards evidence-based and science-based . 1_ c osme

vold (ko
diguolor

| treat structure from a Neuropsychophysiological Perspective i

I live with chronic discomfort — I'm a Clinician and a Patient




18/06/2025

Deconstructing the Neuropsychophysiological Nature of Joint Pain

ATION
RMTAO CONFERENGE
20253
UNDERSTANDING
PAIN Tovoato Orfaic
6th World Congress on
PHYSIOTHERAPY,

PHYSICAL REHABILITATION
& SPORTS MEDICINE

November 28-29, 2022 | Dubai, UAE syeTwARSES

A
5" World Congress on
PHYSIOTHERAPY,
PHYSICAL REHABILITATION
& SPORTS MEDICINE

Theme: Physiotherapy Treatment and Healthcare
advancements in Modern Era

8 World Congress on

Physiotherapy,

Physiotherapy Congress 2023

w

LAST.
Techniques for the
Elbow, Wrist & Hand

LAST. LAST. LAST. LAST.

Techniques for Techniques for Techniques for Techniques for
the Carpals & Tarsals the Hip & Pelvis the Knee the Knee, Leg & Foot

LAST.

Postural Awareness
(A Bioplasticity Perspectivé)
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”Half of\what we-are. gomg torteach you is'wrong, and ha
{t is rlght Our problem is that Wp doq\t know wly/ch half 5 4

'harl ‘Sldney BurweII C,rdl gist; 7
, Hafvard MedmalSchooA 193 1p 9

..“;( o

STEP INTO
OUR GARDEN

Gui=ros

SPRING SERIES

HATFIELDstc‘CDY
SATURDAY MARCH 15

#UFCGSPLANTOFF




18/06/2025




18/06/2025




18/06/2025




18/06/2025




18/06/2025

10



18/06/2025

11



23

24

ress e[rigie.cj
e sadness (\‘V -y

vulnera

expectation

nervous em ed limited
St s calm

frustrationrm
Isolated

Compe+ence

Conkidence

18/06/2025

12



25

26

7 EFFECTS
OF
TREATMENT

18/06/2025

13



18/06/2025

| 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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Different i%én_sities with Specific"Fu‘n"ctions_

Ligaments & jointeapsudes are now seen-not as completely separate
structures but they are.emBedded, |ocal den5|ﬁbcat|9ns local specifications of

a body wide collagenous, fanostly tenS|on driven interconnected

system. \ l o |\

| ‘ r - Robert Schleip, Ph.D
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How Ligamentous Injuries Happen

How Ligamentous Injuries Happen

result in high incidents of ligamentous damage or rupture
* Creep

* Stress/Relaxation

* Hysteresis

may exceed the physiological load yet it may still
be well within the physiological length range
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STEE T CYTOKINE NEEDLES o FIRE

. £ LIVING ROOMS EVERYWHERE
ULTIMATE FULL CONTACT GARDENING SEASON = 48 HOUR SEW DOWN
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Mechanical Properties
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How Ligamentous Injuries Happen

Normal No Deformation Deformation Tissue Rupture
Crimped Fibers Straighten fibers Microscopic Failure Macroscopic Failure

STRESS

r

=
Tissue Rupture

)
<2

i = .
Normal i No Deformation

INJURY
REEP "‘,
TRESS/RELAXATION
YSTERESIS
— Toe —“— Elastic Region —“— Plastic —‘ > STRAIN
Region Region

|coliagen fibers unfuri. |

ICoHagen fibers stretch with 100% elastic recoff.|

I Elastic recoil diminishes from the yield point to the failure point. I
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Normal Wound-Healing Process

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)

26



Normal Wound-Healing Process

Cell Proliferation with Matrix
Production Phase
lasts weeks to months

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

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

ears

Blood flow and vascular volume still
elevated

Realignment of collagen fibers

Increased collagen matrix maturation
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Understanding And Approach To Treatment Of Scars And Adhesions
Susan L. Chapelle

Figure 51.7

Tendon and

ligament injury and
healing fime with
potential therapeutic
opportunities. Courtesy
of Dr Geoffrey Bove

NSAIDs . . Mobilize ligaments . Mobilize and stress

0 3 days 3 weeks 6 weeks 10 weeks 1vyear +

55

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

Inflammatory . Remodeling . Modeling .
Immobilize Mobilize tendons in sheath Consolidation | Maturation Flgure 5] '7
Mobilize ligaments Mobilize and stress

Tendon and

ligament injury and
healing time with
potential therapeutic
opportunities. Courtesy
of Dr Geoffrey Bove

[
0 3 days 3 weeks 6 weeks 10 weeks 1vyear +
57
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.
Inflammatory : : Remodeling . Modeling
Immobilize Mobilize tendons in'sheath Consolidation | Maturation
Mobilize ligaments . Mobilize and stress
|
0 3 days 3 weeks 6 weeks 10 weeks 1vyear +
58
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Normal Adhesions

No Mobilization (A) Mobilization (B)
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IDURNAL OF

AYOGRAPHY
KNESIOLOGY

Journal of Electromyography and Kinesiology 14 (2004) 49-60

www.elsevier.com/locate /jelekin

Ligaments: a source of work-related musculoskeletal disorders

M. Solomonow *

Occupational Medicine Research Center, Bioengineering Laboratory, Department of Orthopaedic Surgery,
Louisiana State University Health Sciences Center, New Orleans, LA 70112, USA
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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

; -
silently'c m eks, months or yea

~

: . \
en the tissue'i ‘hewed to rest, recover and hea

atrophy and degeneration of the collagen matrix
permanently damaget

permanent disability associated with pain, limited
motion, weakness

Full recovery was n

)
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—relaxgtion
40 — 60% recovery in the first heur of rest
»




GARDENINQA,,é : b

-~ - Sl A .,
1hr of creep/tension —relaxation =2 d.aﬁe,duired For Eli Recovery,

o

8hrs of Gardening = 16 days Required For Recovery

HOW THEY HEAL

Ligaments are adaptive

Respond to increased physical activity and inactivity

66
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HOW THEY HEAL

—

~
Moderate exercise followed with sufficient rest a‘f\d 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

67

HOW THEY HEAL

Immobilization or reduced physical activity

edegenerative changes
edecreased collagen fiber

o~
eweaker and
eweaker attach

eincreasing the

68
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Arthrotome: A Review of the Li iscular Refl
Joint Capsule-Ligamentous Tissues That Are Mainly Supplied By Afferent Nerve Fibres From The Dorsal Root(s) Of Any Given Spinal Nerve(s) Implications for Musculoskeletal Rehabilitation

Robert Libbey, RMT, Omar Aboshady, MD__ Contact robert@robertibbeyrmi cor

ey, RMT, Omar Aboshady, MD__ Contact: robert@robertibbeyrmt.com

A Review of the Ligamentous Articular Tissue Pain Referral Patterns:
Implications for Musculoskeletal Rehabilitation
Rober Liobey, M, Omar At MO Contat robertzro

Do the
Dermatome/Myotome
Dance
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A Review of the Ligamentomuscular Reflexes:

Implications for Musculoskeletal Rehabilitation

Robert Libbey, RMT, Omar Aboshady, MD

Contact: robert@robertlibbeyrmt.com

Trauma x imps

0

igamentous structures leading to modification of proprioception and
normal functional neuromuscular movement patiems. in addition,
they activate nociceptors which can contribute to increased pain
sensation acound the joint with referred pain in muscles. Knowiedge.
of the Sgamentomuscular reflexes may have significant implications
in the design of rehabtative stiategies in post-surgical and post

traumatic patients.

oniL

el musce ibition

abechumisn i n yge L, 15 1,810 1V aferents
@ Changes o omotosenseey crtex
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A bgamentomuscuiar roliox arc s beon confimed between
monts to the
TMJ, spine, shoulder, elbow, wrist, hip, knee, and ankle. Research
demonstrates that this ligamentomuscular reflex arc contrib
recal function, muscle Jjoint st
and pain or discomfort, The purpose of this study was to review and
consolidate the research documenting ligamentomuscular refiex arc
into a central database

arch was congucted In PubMed!
January 2021. These databas

inception to
met the folowing criteria: ) assessed the ligamentomuse
connections for the different body joints, 2) used electromyography
for assessment, and 3) written in English. Al rel s

screened, and data about gaments/capsules, muscle connecti
celated nerves, muscle actions, and the latency me were extrac

Results

This study consolidates the Information about the
ligamentomuscular reflexes in the human into a central database,

c
Muscle coordination and functional joint stability require a
delicate balance of inhibition and excitation of agonistic and

antagonistic muscles during different joint positions. Neurological
elements within the reflex pathway may be affected in patients
with igamentous injuries oc post-surgical ligamentous repai.

I addition, Injuries 10 capsule-ligamentous tissues can cause

1) an increase in muscle stifness, decreasing local vascular

professionals may have significant implications in modifying
surgical procedures and the design of diagnastic protocols,
treatment
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A A Review of the Ligamentomuscular Reflexes:

Implications for Musculoskeletal Rehabilitation

Robert Libbey, RMT, Omar Aboshady, MD

Contact: robert@robertlibbeyrmt.com

The four types of mechanoreceptors, their location and the
effects manual treatment has on them

Type | receptors

&

Type Il receptors |

superficial layer of joint capsules
. dura mater

Location: . peripheral joints’ ligaments

. muscle fasciae

. the deep dorsal fascia of the hand

constant, slow and deep pressure slow shear forces

m a lowering of sympathetic nervous system activity

Type lll receptors

Type IV receptors L

Responds to:

.
Responds to: .
.

m an increase local proprioceptive attention and self-regulation

. deep layers of joint capsules

. deeper spinal ligaments

Location: . investing muscular fasciae (antebrachial, crural)

. abdominal fasciae, masseter, lateral thigh, plantar and palmar
tissues, & peritoneum

rapid changes in pressure
vibratory/oscillatory techniques
HVLA's

38
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A A Review of the Ligamentomuscular Reflexes:
Implications for Musculoskeletal Rehabilitation

Robert Libbey, RMT, Omar Aboshady, MD  Contact:

The four types of mechanoreceptors, their
effects manual treatment has on them

e all dense connective tissues

. intrinsic and extrinsic ligaments
Location: e joint capsules

. myotendinous junctions

. attachment areas of aponeurosis
slow stretch techniques

a decrease in active muscle tone

Type | receptors ‘--

fibrous joint capsule

. articular fat pads

. intrinsic and extrinsic ligaments
. all fascial tissue

Type Il receptors =

Location: )
. periosteum

Type lll receptors s .
. . interosseous membranes

. tendons

. fascial connections to bones

Type IV receptors L e deep, slow or steady manual pressure

' 1 Responds to: . Treatment to periosteum, interosseous membranes, and

fasciae connected to bones

. 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

77

Implications for Musculoskeletal Rehabilitation
Robert Libbey, RMT, Omar Aboshady, MD  Contact: robert@robertlibbeyrmt.com

@ A Review of the Ligamentomuscular Reflexes:

Altered afferent information
eMechanism: deafferentation, pain and swelling

Reflexive muscle inhibition/stimulation
eMechanism: changes in type 1a, 1b, b, Ill and IV afferents

Changes in somatosensory cortex
eMechanism: impaired sensory processing

Increased reliance on other cortical areas
eMechanism: increased resources devoted to neurocognition,
motor planning, motor inhibition and vision

Decreased descending motor output

eMechanism: decreased corticospinal excitation and motor
cortex activation and increased intracortical inhibition Z ¥
\_ ) Figure 1: Ligamentomuscular Reflex K

©@ @06

78
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A Review of the Ligamentomuscular Reflexes:

Implications for Musculoskeletal Rehabilitation

Robert Libbey, RMT, Omar Aboshady, MD  Contact: robert@robertlibbeyrmt.com

Synapses within the Somatosensory cortex o
Ascends up through the Brainstem
Synapses at Nucleus Gracilis in Caudal Medulla and Transverses Across Arcuate Fibres
Ascends Spinal Cord within Fasciculus Gracilis (Dorsal Columns)
Synapse at Lumbar Dorsal Root Ganglions and enters Spinal Cord at L4-S3
Sciatic Nerve
Tibial Nerve

Posterior Articular Branches of the Knee

Ruffini Receptors  Pacini Receptors  Golgi Receptors Free Nerve Endings
\ (stretch) (rapid movements) ({tension) (pain) )
79

Primary Sensory Cortex - Secondary Sensory Cortex

Figure 2: The neurosensory system transmits afferent
information from the knee to the primary and secondary
somatosensory cortex located in the posterior parietal
region of the brain.

Roferences: www lastaite ca'wp contentuplonds’ 202208/ igamentomuscularReferences. pdl

A Review of the Ligamentomuscular Reflexes:

Implications for Musculoskeletal Rehabilitation

Robert Libbey, RMT, Omar Aboshady, MD  Contact: robert@robertlibbeyrmt.com

Primary Motor Cortex
(Pyramidal Cells in Layer V)

Descends through the Posterior Limb of the Internal Capsule

I

Courses midline to the Medullary Pyramids descending via the Corticospinal Tract
(80% joining the Lateral Corticospinal Tract)

Synapses with Lower Motor Neurons in the Anterior Horn of the Spinal Cord

I { { {

L5-52 L2-L4 §1-52 L4-S1
(Common Peroneal Nerve)  (Femoral Nerve) (Tibial Nerve) (Superficial Peroneal Nerve)
Biceps Femoris Short Head  Rectus Femoris Gastrocnemius
Vastus Lateralis Soleus

(Tibial Nerve) Vastus Intermedius
Biceps Femoris Long Head Vastus Medius/ VMO
Semitendinosis
Semimembranosis

Tibialis Posterior
Fllexor Digitorum
Flexor Hallucius Longus

80

Primary Motor Cortex -

Supplementary Motor Cortex

Premotor Cortex

Figure 3: The neuromotor system transmits efferent information
from the primary motor cortex, to the knee region and adjacent
lower extremity musculature. The premotor cortex and
supplementary motor area provide associated modulatory functions

Roferences: www lastte ca'wp content upands 202208/ gamentomuscularReterences pdt
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A Review of the Ligamentomuscular Reflexes:

Implications for Musculoskeletal Rehabilitation

Robert Libbey, RMT, Omar Aboshady, MD  Contact: robert@robertlibbeyrmt.com
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Table 1: Ligamentomuscular Reflexes Knee

ik Muscles Connections Nerves Action Latency time Short reference
Capsule
Hamstring mu: 453 w e flexors were For contraction —> 95 ¢ Dyhre-Poulsen (2000)
(semitendinosus muscle and Tibial nerve relaxed > contraction in the |35 msec For inhibition
rectus femoris muscle) Free nerve endings semitendinosus muscle > 65 + 20 msec in the
(Anterlor Cruciate Rutfini corpuscles When knee fleors were | semitendinosus muscle and
Ligament Pacini corpuscles contracted > total inhibition |70 + 15 msec in the rectus
in the contracting muscles femoris muscle.
(semitendinosusmuscle and
rectus femoris muscie)
Vastus medialis, rectus femors, |L4-S3 Inhibited the ongoing 78 0 148 msec In the Fischer-Rasmussen
vastus lateralis, biceps Tibial nerve muscle activity in both the | quadriceps (2002)
femoris caput longum, and quadriceps and hamstrings
Posterior Cruclate | orendinosus muscles 244 881010 msec n the
Ligament Obturator nerve hamstrings
Free nerve endings
Ruffini corpuscles 189 to 258 msec inm.
Pacini corpuscles gastrocnemius
Semitendinosus, biceps femoris |L2-L3 Activation in the vastus 128 to 144 msec Kim (1995)
long head, vastus medialis, Medial articular nerve branch | medialis following MCL
Mecial Collateral | and lateralis, sartorius, gracilis, | of the saphenous nerve stimy n and in the vastus
L tensor fascia lata lateralis following LCL
1453 stimulation
Common fibular nerve of
Tibial nerve
Lateral Collateral Ruffini endings
Lw Pacinian corpusdies
Golgi receptors
Free nerve endings
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A Review of the Ligamentomuscular Reflexes:

Implications for Musculoskeletal Rehabilitation

Robert Libbey, RMT, Omar Aboshady, MD  Contact: robert@robertlibbeyrmt.com

Nerve to Vastus Lateralis
Common Fibular Nerve
(Anterior Branches)

Superior Lateral Genicular Nerve

Inferior Lateral Genicular Nerve

Recurrent Fibular Nerve

Tibial Nerve
{Superior Branches)

Superior Medial Genicular Nerves
Saphenous Nerve

{Articular Branches)

Inferior Medial Genicular Nerve

Figure 5: Neurological Innervations of the Anterior Knee

82

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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A Review of the Ligamentous Articular Tissue Pain Referral Patterns:

Implications for Musculoskeletal Rehabilitation
Robert Libbey, RMT, Omar Aboshady, MD  Contact: robert@robertlibbeyrmt.com
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A Review of the Ligamentous Articular Tissue Pain Referral Patterns:

Implications for Musculoskeletal Rehabilitation
Robert Libbey, RMT, Omar Aboshady, MD  Contact: robert@robertlibbeyrmt.com

A Delta &

(4 Muscl.e Pain Perception - Increased Spinal
Nociceptive ord Excitability

Jofnt'A"Delta &

C Afferent Fibres
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Neurons

- . Nociceptive 2
Release of Spinal Cord it 5 )’Lipl y Referred
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A Review of the Ligamentous Articular Tissue Pain Referral Patterns:
Implications for Musculoskeletal Rehabilitation
Robert Libbey, RMT, Omar Aboshady, MD  Contact: robert@robertlibbeyrmt.com

. . . . .
A Review of the Ligamentous Articular Tissue Pain Referral Patterns:
Implications for Musculoskeletal Rehabilitation
Robert Libbey, RMT, Omar Aboshady, MD  Contact: robert@robertlibbeyrmt.com
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Arthrotome: A Review of the Li iscular Refl
Joint Capsule-Ligamentous Tissues That Are Mainly Supplied By Afferent Nerve Fibres From The Dorsal Root(s) Of Any Given Spinal Nerve(s) Implications for Musculoskeletal Rehabilitation

Robert Libbey, RMT, Omar Aboshady, MD__ Contact:roberi@robertibbeyrm obey, RMT, O

A Review of the Ligamentous Articular Tissue Pain Referral Patterns:
Implications for Musculoskeletal Rehabilitation
Rober Libbey, RMT, Omar Aboshady, MD __Cortact roberi@robertiobeymicom

Factors Affecting Wound Healing
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Thoughts & Beliefs & Expectations

Th0K

& donTknow i

| |
Ty y— Factors Affecting Wound Healing

Sympathetic-adrenal
i itar h "
Hypothalamic-pituitary-adrenal Unhealthy behaviors eduilaty

Cigarette smoking
Glucocorticoid A umptis Norepinephrine

eprassion and anxie
hormones, cortisol in. and epinephrine

Altered immune response Impaired wound healing Hyperglycemia

Figure 1: The effects of stress on wound healing. Stress-impaired wound healing is mediated
primarily through the hypothalamic-pituitary-adrenal, sympathetic-adrenal medullary axes,

and psychological- response-induced unhealthy behaviors.

90

45



91
Apkarian Lab
Pain and Passions
Brain mechanisms of Chronic Pain
A. Vania Apkarian, PhD
San Diego Pain Summit
February , 2018
San Diego
92
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Baseline

Acute

SBPr

SBPp

18/06/2025

visit 1 visit 2 visit 3 visit 4
time O 7 weeks 30 weeks 55 weeks
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Armouring / Protecting
eLigamentomuscular Reflex

*Chronic Fascial Stiffness

eVascular Compression/Insufficiency

eNeuroplastic Changes

18/06/2025
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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.

vulnerabt
n e I’VO US expectation

em 0 LS
badStr S gelaplle!'sn
frustrationm™
Isolated
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What a treatment includes

Treatment Treatment
context content

Jonas W. 2021. From Placebo research to healing. SIPS conference. Baltimore (USA)
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-~ '
Q “There’s been more damage done from the word
s than the scalpel”

- Dr. Steve Kamper
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Perspective

R. Pelltier, MSc, Sclences de I
Réadaptation, fcole de Rgadapta-
Hon, Facité de Medecine, Univer-
st de Montréal, Montreal, Que-
bec, Canada.

| igguns, PO, Ecoe e Résdsp-
tation, Faculté de Médecine, Uni-

Addressing Neuroplastic Changes in
Distributed Areas of the Nervous
System Associated With Chronic
Musculoskeletal Disorders

the mesolimbic and preffontal ateas associated with chohic musculoskeletal disot.
d:mml:hxdu\gdm:nmhwh‘:kmumdmm mdl:ncbnm]\m These
neurophysiological changes appear not enly w be of peripheral

m,ufy'huu]mmplny:p-nmd:zpﬂdmphysnhgynid\mmcm\mmy

findings, peychological uits, mdpnu:pnnldungnmmudwuhdnmmu
doskeletal

[eleter: igges . Eoutonnas

Addressing  neuroplastic
m-gm.mnm-mu—
nervous_ system with
chronic musculoskeletal disarders.
Phys Ther. 2015:95:1582-1591.]

e dmmlmxm&mm pﬂdmphysnhgy "ol et of aheoni bl

disordets. Musculoskelctal tehabilitation professionals have at theif disposal tools to

and | address these neuroplastic changes, including top-dawn cognitive based interven-
Pty | tions Geg, education, cognitivebehavioral therapy, mindfulness meditation, motor

mw) and bottomup physica interventions (eg, motor learing, peripheral sen-

Shcas ofthe etvous satcin ad affect oucomes ih patichts sith ehronic el
skeletal disorders. Funthermore, novel approaches such as the use of tnscranial

acitcasivg petiphtal sttuctutal ijuty as wel 2 hcutophysiclogical chahges occut-

Past a Rapid Response to.
this artice at:
ptjournalapta.org

patients with chronic musculoskeletal disorders.

1582 W Physical Therapy Volume 95 Number 11 Movember 2015
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Top-down

Bottom-up

52
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Top-down

Bottom-up

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

Nocebic words

nocebo (Latin nocébd, "I shall harm", from noceg, "I harm")

What did your words do for someone today?

You have joints like an 80 yearold ~ You have a weak spot

Asymmetric Knots in your muscles
Bad posture Crooked back
Rotated pelvis Worn down
Slipped disc Hypermobile

Leg lenght discrepancy Pronated feet

=

Unstable  Boneon bone

Weak core stability
Misaligned
You have a scoliosis
Weakness Subluxation

Trigger point Inactive muscles

Deviation Impingement syndrome

Twisted pelvis Protracted shoulders

Wear and tear Your back is damaged

Wrong sitting posture 5 s
- 5P Fascial restriction

You have to live with this PR T A
for the rest of your life Avoid lifting and bending

18/06/2025
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o Or |
| Something Else? Q

Is It Pain?

o oo

109

Ascending
Pathways

Adapted from Asaf Klaf Weisman, Phd, PT
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Understanding And Approach To Treatment Of Scars And Adhesions
Susan L. Chapelle
o 35 do : Sreolidbtion | WFataratte Figure 51.7
NSAIDs . . Mobilize ligaments ’ Mobilize and stress Tendon Clﬂd
ligament injury and
healing time with
potential therapeutic
opportunities. Courtesy
of Dr Geoffrey Bove
0 3 days 3 weeks 6 weeks 10 weeks 1vyear +
120
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| T
Everything is AWESOME!!!
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N

YOU LOOK /yﬁi/ELous
| REMEMBER

IT IS BETTER TO LOOK GOOD
THAN TO FEEL GOOD

Y

125
Massage Therapy:
g PYy-
A Person-Centred Approach
to Ch ic Pai
Richard Lebert, RMT", Monica Noy, MSc, RMTZ, Eric Purves, MSc, RMT?, Jacqueline Tibbett, PhD, LMT#
'The School of Health Science, Community Services and Creative Design, Lambton College, Sarnia, ON,
Canada, 2Private Practice, Toronto, ON, Canada, *Private Practice, Victoria, BC, Canada, “Private Practice,
Miami, FL, USA
https:/doi.orgl0.3822/ijtmb.v15i3.713
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Spinal Cord

Peripheral Nervous System ° Central Nervous System

Person-centred Approach and " Structural Pathology " Sociceconomic Factors
Shared Decision-making in Low Back Y i ‘ : A
and Chronic Pain Patients

Psychological Factors

Adapted from:
J.-P. Grenier & Rothmund, 2024

Tissue

Clinical Outcome <« <
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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.

Mobilize and stress

Mobilize ligaments

NSAIDs

6 weeks 10 weeks 1year +

0 3 days 3 weeks
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Humans Are Robust

Nasal Bone

It takes approximately 450-850 Newtons
(50-90 kg) of force for a 50% risk of
fracturing your nasal bone (one of the
weakest bones in the body) (1)

Elbow

UCL: The average strain to failure
corresponded to a load equivalent to ~350
N (35 kg) with the maximum tensile forces
recorded at failure being ~415 N (45kg) (2)

Extensor Tendons: In cadaveric models, the
ultimate tensile load reached nearly 340 N
(35kg) (3)

Knee
ACL: The ultimate tensile load before
failure for younger cadaveric models
equated to 2160 N (220 kg) and was 1500
N (155 kg) for older cadaveric models (4)

Patellar Tendon: In cadavers, the ultimate
tensile strength had a mean value of 60
MPa which equates to ~2010 N (205 kg) for
the average patellar tendon (5)

Ankle/Foot

Shoulder

Labrum: The mean elasticity medulus before
failure Is 22.8 MPa. For the average glenoid
Labrum this is equivalent to -760 N (77 kg) (8)

Thoracolumbar Spine
It takes approximately 3400 - 3700 N (350 -
380 kg) of peak forces for a 50% risk of
fracturing one of your lower thoracic/upper
lumbar vertebrae (9)

Hip
Tensor Fascla Lata: It takes 9075 N (925 kg) of
compressive force and 4515 N (460 kg) of
tangential force to deform the the TFL by 12

femur bone is ~3050 N (311 kg) with stronger
bones needing upwards of ~5700 N (580 kg)
(0)

Labrum: The mean elasticity modulus before
failure is 24.7 MPa. For the average acetabular
Labrum, this is equivalent to ~1020 N (104 kg)
)

References

18/06/2025

Achilles Tendon: The AT can withstand over 3700 N
(380 kg) of force during hopping before rupturing (6)

Plantar Fascia: It takes 8350 N (852 kg) of )

s

compressive force and 4150 N (424 kg) of tangential N
force to deform the PF by 1% (7) /ﬂﬂ

PRINCIPLES
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Humans are ANTI-fragile, we are
made of some tough stuff!

Nasal Bone

It takes approximately 450-850 Newtons
(120-200 Lbs) of force for a 50% risk of
fracturing your nasal bone (one of the
weakest bones in the body) (1)

Elbow

UCL: The average strain to failure
corresponded to a load equivalent to ~350
N (77 Ibs) with the maximum tensile forces
recorded at fallure being 415 N (99 Lbs) (2)

Extensor Tendons: In cadaveric models, the
ultimate tensile load reached nearly 340 N
(77 bs) 3)

Knee
ACL: The ultimate tensile load before
failure for younger cadaveric models
equated to 2160 N (485 Lbs) and was 1500
N (342 Lbs) for older cadaveric models (4)

Patellar Tendon: In cadavers, the ultimate
tensile strength had a mean value of 60
MPa which equates to ~2010 N (452 Lbs) for
the average patellar tendon (5)

Ankle/Foot

{,
&‘

I

t

Achilles Tendon: The AT can withstand over 3700 N
(838 Ibs) of force during hopping before rupturing

()
Plantar Fascia: It takes 8350 N (1878 Ibs) of

compressive force and 4150 N (935 Lbs) of tangential

force to deform the PF by 1% (7)

A/
SDMR

Shoulder

‘ Labrum: The mean elasticity modulus before
failure is 22.8 MPa. For the average glenoid
labrum this is equivalent to ~760 N (170 Lbs) (8)

Thoracolumbar Spine
It takes approximately 3400 - 3700 N (770 -
838 Lbs) of peak forces for a 50% risk of
fracturing one of your lower thoracic /upper
lumbar vertebrae (9)

Hip
Tensor Fascia Lata: It takes 9075 N (2040 bs) of
compressive force and 4515 N (1015 Lbs) of
tangential force to deform the the TFL by 1%
@

Femur Bone: The average breaking force of the
femur bone is ~3050 N (686 Lbs) with stronger
bones needing upwards of ~5700 N (1280 lbs)
(10)

Labrum: The mean elasticity modulus before
failure Is 24.7 MPa. For the average acetabular
labrum, this is equivalent to ~1020 N (230 Ibs)

P e e O . 434 15470 603

bk P s P o 7114 4
oty 4 Sty £ it Moy Py i s s s

~ r
Everything is AWESOME!!!

1hr of creep/tension — relaxation = 2 days Required For Full Recovery

8hrs of tissue challenge = 16 days Required For Recovery
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Table 1 Overview of all populations, conditions and physical activity

@ Effectiveness of physical activity interventions for jIEslealu e d P
improving depression, anxiety and distress: an e Number o reviews
OPEN ACCESS proving cep Sl : Cancer 7R
overview of systematic reviews At wih dpresion s
Ben Singh @ " Timothy Olds, Rachel Curtis, Dorothea Dumuid @ ,' Rosa Virgara,' Eaeri® ":E‘lz;:”
Amanda Watson," Kimberley Szeto," Edward 0'Connor,' Ty Ferguson,' Emily Eglitis," Oider adults =5
Aaron Miatke,' Catherine EM Simpson,' Carol Maher? Chronic obstructive pulmonary disease  n=4" "> "™
Multiple sclerosis =g T
What is already known Pregnant or postnatal or posi-partum  n=4"""'
‘women
5 q . - Adults with various chronic diseases p=3""=1"
— Previous research trials suggest that physical activity may Apparently healthy adults =3t
have similar effects to psychotherapy and pharmacotherapy ‘Aniety disarders g
for patients with depression, anxiety or psychological distress. . . C Cardi lar dis -
= Stu:]jies have evalua‘:ed different futryms:f ;hysicgl activity, in CDnC|l.!SIDI‘I ?nd IE!EVBI‘ICE Phy5|(a| actlwty 15 hlghlhf O;;E:U:L::::m‘:::;lssiun ::4““7“"
varying dosages, in different population subgroups, and using ~ beneficial for improving symptoms of depression, anxiety —Rensfdsesse ntE
different comparator groups, making it difficult for clinicians and distress across a wide range of adult populations Stroke n=3" 171
to understand the body of evidence for physical activity in the . luding th | | .g | p. E] di ! d L L T S "=1::::""
S e e [ [t S including the general population, people with diagnosed  cogaitve impairment =
| health disord d le with chronic di HIVIAIDS =2
mental health disorders and people with chronic disease. T T
What are the new findings Physical activity should be a mainstay approach in the Varios metal heath dorders P
management of depression, anxiety and psychological e R =
= Results showed that physical activity is effective for reducing i, (e 2 =t
= : : ISUress. Neurological disorders n=1""
Id-t d y of d anxiety and e o o: _ B
- L % : P renia n=
psychological distress (median effect size range=—0.42 to 5 = 7
. . ubstance use disorder n=1
—0.60), c_ompared with usual_ care across all popula_tlons. Physical activity modality —
= Our findings underscore the important role of physical Mixed mode exerdie, notinduding =37/ B 0SS SISSETI TS 66
activity in the of mild-to-mod ymp of mind-body exercise (eg Yoge, T G ox 100101 103106 108110 112 112315 126132133
depression, anxiety and psychological distress. ‘:i:’f']nm s b g 3PV RUSE TR B A
Doty exercses feg,Yoga,Ta Chior "7t e
Qigong)
o s
Aerobic exercise n=GUTHE ST
TaiChi T
Qigong ST
Resistance exercise 3"
Dance n=2""*%
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Hurts So Good: Pain as an Emotion Regulation Strategy

Doukas AM, D'Andrea W', Gregory WE", Joachim B', Lee KA', Robinson G', Freed SJ%, Khedari-DePierro V!, Pleffer KA', Todman M?, Siegle G2
= Author information

1 Department of Clinical Psychology.
2 Department of Psychiatry.

Abstract

In the field of emotion regulation studies, cognitive reappraisal has been established as the preferred strategy for coping with painful
negative feelings. For some, however, asking them to think more about an already distressing situation can be quite literally "like pulling
teeth." Indeed, many people voluntarily cause themselves physical pain during upsetting situations (e.g., getting a deep tissue massage
after a stressful week or hitting a punching bag when angry); however, there is currently little empirical evidence of the relative
effectiveness of such behaviors. The present study tested two primary hypotheses: (a) some people will choose to inflict pain to regulate
negative emotional states; and (b) pain provides effective short-term relief from negative emotion. The findings from these two studies
demonstrate that, given the opportunity, participants will choose to use physical pain in addition to other strategies, like reappraisal or
distraction, to cope with various sources of negative emotion. We further show that physical sensation in general, and pain in particular,
are equally effective in coping with negative emotion. These results suggest a reconsideration of the dominance of cognitively based
emotion regulation. We discuss the implication that benign physical pain may be a broadly effective and underrecognized coping
strategy. (PsycINFO Database Record (c) 2019 APA, all rights reserved).
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> PLoS One. 2023 May 24;18(5):e0285041. doi: 10.1371/journal.pone.0285041. eCollection 2023.

Longitudinal relationships between habitual physical Abstract
activity and pain tolerance in the general population
anton Fcrson Ames ], Crietopher SevstSetoon 58 s b B Physical activity (PA) might influence the risk or progression of chronic pain through pain tol-

g o e o st S erance. Hence, we aimed to assess whether habitual leisure-time PA level and PA change
affects pain tolerance longitudinally in the population. Qur sample (n= 10,732; 51% women)
was gathered from the sixth (Tromse6, 2007—08) and seventh (Tromse7, 2015-16) waves
of the prospective population-based Tromse Study, Norway. Level of leisure-time PA (sed-
entary, light, moderate, or vigorous) was derived from questionnaires; experimental pain tol-
erance was measured by the cold-pressor test (CPT). We used ordinary, and multiple-
adjusted mixed, Tobit regression to assess 1) the effect of longitudinal PA change on CPT
tolerance at follow-up, and 2) whether a change in pain tolerance over time varied with level
of LTPA. We found that participants with high consistent PA levels over the two surveys
(Tromse6 and Tromsa7) had significantly higher tolerance than those staying sedentary
(20.4 5. (95% Cl: 13.7, 27.1)). Repeated measurements show that light (6.7 5. (Cl 3.4,
10.0)), moderate (Cl 14.1 5. (9.9, 18.3)), and vigorous (16.3 s. (Cl 6.0, 26.5)) PA groups had
higher pain tolerance than sedentary, with non-significant interaction showed slightly falling
effects of PA over time. In conclusion, being physically active at either of two time points
measured 7-8 years apart was associated with higher pain tolerance compared to being
sedentary at both time-points. Pain tolerance increased with higher total activity levels, and
more for those who increased their activity level during follow-up. This indicates that not only
total PA amount matters but also the direction of change. PA did not significantly moderate
pain tolerance change over time, though estimates suggested a slightly falling effect possi-
bly due to ageing. These results support increased PA levels as a possible non-pharmaco-
logical pathway towards reducing or preventing chronic pain.
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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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7 EFFECTS
OF
TREATMENT

161

7 EFFECTS
OF
TREATMENT
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Questions

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?
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Deconstructing the

Neuropsychophysiological
Nature of Y
Joint Pain (Nociception) ||/~

T
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Deconstructing the

Neuropsychophysiological
Nature of LY
Joint Pain (Nociception) (|~
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YOU'VE.GOTTA STOP PRETENDING
EVERYTHING ISTAWESOME )
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