Jacksonsville Sports Medicine
Program

Chris K. Kopp PT, DPT, OCS



Myofascia Pain and Dysfunction:
When Special Tests Ar.



Objectives

+ Participants will have an improved understanding of movement
dysfunctions as they relate to muscle and connective tissue

Imitations.

1 Participants will be exposed to basic pain science including referred

pain patterns and the use of palpation for the identification of various
myofascial tissue disorders and trigger points.

1 Participants will gain knowledge in the application of manual therapy
techniques for the treatment of myofascial pain, trigger points and
fascia restrictions.
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lusculoskeletal
System:

Myotascia Pain
and Dysfunction




Prominent Individuals

Irvin Korr PhD: strain/counter strain, Proprioceptors and Somatic
Dysfunction

Viadimir Janda: upper/lower crossed syndromes

Jan Dommerholt PT, DPT: Ehlers-Danlos Syndrome

Janet Travell MD/David Simons MD/Joe Donnelly PT,DHS:
Myolascia Pain and Dysfunction.: The Trigger Point Manual
Robert Schleip: Fascia researcher and author

Tom Myers: Anatomy Trains, Fascia expert/author

Diane Lee PT,DPT: The Pelvic Girdle

A. Vleeming : muscle slings

Bruno Bordoni, et. al.: Biotensigrity or  Fascintegrity
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Tensigrity: Tension + Intregity




Biotensigrity: is the application of tensegrity
principles to biological structures.




Cellular Biotensigrity

cell membrane

cortex







Fascia

JOFasci adO I's a vague term that 1 s
band or bandage. It has long been used by gross anatomists
to embrace a spectrum of undifferentiated mesenchymal
tissues that wrap around what are sometimes regarded as
being the more Ospeciali zed0 or gas
or form a packing material between them.

- Mike Benjamin (2009)




Benjamin et al.

. Looked at overview of research conducted on fascia and its
primary functions

1 Superficial fascia conveys blood vessels and nerves to and
from the skin

1} Promotes movement between skin and deeper structures

1 Deeper fascia helps for connections between muscles and
muscle to bone




Benjamin et al. (cont)

1 Deeper fascia demonstrates networks of vessels with strong
neural iInnervation to the vessels and small amounts within
the fascia itself

} Deeper fascia can be distinctly separated from the
surrounding epimysium by a gel - like loose connective tissue
that allow gliding and is rich in fibroblast

1 Strong proponent of force dissipation




Histology

1 The dominant cell I1s a
fibroblast, although the
accumulation of actin
stress fibers within these
cells in response to
mechanical loading has led
some authors to consider
many of these cells to be
myofibroblasts  (Schleip et
al. 2007)




FIBROBLAST

Ribosomes
: Nudeus
- Goly apparatus
Mitochondrion

Collsgen hibrils




Nash et al. 2004

} The cutaneous ligaments do extend from the deep fascia and
help assist anchoring the integument and are more

widespread and assist with  resisting many forces including
gravitational.




Langevin 2004

1 Fibroblasts grown in tissue culture have been shown to react
within minutes to a variety of mechanical stimuli (stretch,
pressure, traction, shear forces)  with cellular responses
ranging from changes in intracellular calcium and ATP release,
to signaling pathway activation, actin polymerization




Langevin 2004 (cont)
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Langevin et al.2005&2006

rAr eol ar t1 ssue demonstrates most
fibroblast that communicate via gap junctions assisting with
mechanotransduction

1 The fibroblast do respond to stretch by changing shape via
the cytoskeleton




Langevin et al 2004 & 2006

Connective tissue Is continuous
throughout the body and is rich with
filbroblasts which communicate with
each other via gap junctions.

Therefore, fascia can serve as a total
body mechanosensitive
communication system for the body
similar to that of the nervous system.




Neurophysiology

} Fascia is innervated by: A - =53

1 Type | Mechanoreceptors
Blnhibit/recruit Type | Mm.

1 Type Il Mechanoreceptors
Blnhibit/recruit type 1| Mm.

1 Type lll Mechanoreceptors

BWide inhibitory/Excitatory
effects

1 Type IV Mechanoreceptors
‘BPain receptors




Clinical Neurology:

Mechanoreceptors

» Type |
BFiring: Beginning and end range
BLocation: Fascia and Superficial Joint capsule
BRecruit/Inhibit Type | Muscle Fibers
BDecrease Pain

B Slow adapting, activate with HOLD/STRETCH

+ Type |
BFiring: Beginning and mid range
BLocation: Fascia and joint capsule
BRecruit/Inhibit Type Il muscle fibers
BDecrease pain/ Inc ROM

BFast adapting, activate with mid range oscillation




Clinical Neurology:
Mechanoreceptors

» Type |l

BFiring: QUICK STRETCH in mid/end range
(Thrust Manipulation)

BLocation: Fascia and joint capsule
BSLOW adapting

BHuge inhibitory affect over multiple spinal cord
levels

BDecrease pain/ Inc ROM
BRecruit OR inhibit mm.
BSympathetic Effects




Clinical Neurology

Type IV Mechanoreceptors:

Pain Receptors
1 C Fibers

BUnmyelinated , slow speed of conduction
BHeat travels along this path

BNon adaptive - pain may continue after stimulus
removed

v A Fibers

BMyelinated , fast conducting
BCold travels along this path
1 Location

BBlood vessels, bone, type | collagen
BNot found in muscles




Table 1 Mechanoreceptors in fascia
Receptor type Preferred location Responsive to Known results of stimulation
Golgi ® Myotendinous junctions ® Golyi tendon organ: to Tonus decrease in related
Type Ib @ Attachment areas of aponeuroses ~ muscular contraction. striated motor fibers
@® Ligaments of peripheral joints @ Other Golgi receptors: probably
@® Joint capsules to strong stretch only
Pacini and Paciniform @ Myotendinous junctions Rapid pressure changes and vibrations Used as proprioceptive
Type 11 @® deep capsular layers feedback for movement control
@ spinal ligaments (sense of Kkinesthesia)
@ investing muscular tissues
Ruffini @® Ligaments of peripheral joints, @ Like Pacini, yet also to sustained pressure. |lnhibiti0n of sympathetic activity
Type 11 @® Dura mater ® |Specially responsive to |
@ outer capsular layers tangential forces (lateral stretch)

® and other tissues associated
with regular stretching.

|lnterstitial | .l Most abundant receptor type.l ® Rapid as well as sustained pressure ® Changes in vasodilation
Type 111 and 1V Found almost everywhere, changes.
even inside bones @ |50% are high-threshold units, and 50% extra-vasation
@ Highest density in periosteum. are low-threshold units

Schleip 2002




Bouffard et al. 2008

1 Small bouts of stretching has been shown to decrease
transforming growth factor beta (TGF - 1)mediated
fibrillogenesis

1 This may be correlated to implementing manual therapy
technigues to assist with decreasing scarring and fibrosis
after trauma, injury, or surgery




TRAVELL, SIMONS & SIMONS’

Myofascial Pain
and Dystunction

THE TRIGGER POINT MANUAL

THIRD EDITION
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Important things to remember about pain

1 Definition: An  upleasant sensory and emotional experience
associated with, or resembling that associated with, actual or
potential tissue damage

+ Pain is subjective
BDifferent experiences between different people
BDifferent experiences by same person across different times

+ Pain is closely related to emotional states




Muscle Pain

A Inhibited by descending nociceptive -
modulating pathways

A Dynamic balance between activation of DH
neurons and descending inhibitory systems

A Prolonged input from muscle nociceptors
misinterpreted by CNS

A Signs and symptoms?




Characteristics of Muscle Pain

A Aching, cramping pain , difficult to localize and can
be referred to deep somatic structures

A Muscle pain activates wunique cortical structures

A Inhibited more strongly by descending pain -
modulating pathways

A Activation of muscle nociceptors is much more
effective at inducing neuroplastic changes in the
dorsal horn neurons




Circular Model of Pain

Output: Motor,
endocrine,
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Central Sensitization Produces
Abnormal Pain Signaling

MO AT OCESSING

Pain
stimuli

(hym;lda?l:?ynh) ‘ | } Pain Processing in FM
& Ul € ’ - Increased release of pain neurotransmitters
g Y glutamate and substanceP
"N |7 Minimal
‘\ Induction of central sensitization leading stimuli

Pain to abnormal pain processing
amplification i?é ’
ni Yy

'Adapted from Gottschalk A and Smith DS. Am Fam Physician. 2001,63:1979-1984.

l\i 2Woolf CJ. Ann Infem Med. 2004;140:441451.
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Trigger Point Proposed Definition

;)0 a hyperirritabl e spot
muscle that is painful on compression, stretch,
overload or contraction of the tissue which usually
responds with a referred pain that is perceived
di stant from the spot. o

n
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What is a trigger point?

1 Palpable localized areas of hyperalgesic muscle tissue
typically located in a taut band of fibers.

Haalthy sarcomeres
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How do we use TP’s as a “window in” for
chronic pain patients?

1 Trigger points activate the following areas of the brain
BPeriaqueductal gray
BAnterior cingulate cortex
BAmygdala

1 By diffusing trigger points we are changing the chemical
makeup of the treatment area and therefore assisting in
regulation of these pathways as well as providing inhibition of
the nociceptors




Systemic Perpetuating Factors




Why do we get trigger points?

1+ Muscle overload
BDue to excessive eccentric or concentric exercise
BProlonged shortened or lengthened position of the muscle

+ Radicular pain situations
+ Trauma
1 Systemic factors/visceral pain
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What is happening to cause a trigger point?

yContraction of the sarcomer e
BContraction occurs without rel ease
BConstant contraction I s a direct resul
(ACH) at the neuromuscul ar jJuncti on
fTA trigger point occurs when there I s exc
|l ncreased activation of nociceptive rece
Acetyl chol iMGHe earedaas(e at the motor end
(ACHe I s what i1 nhibits the release of ACH
TTP release acts at the trigger point ®Y&Heha
rel easesti d8A€d s 1 nhibited and the mm fiber |
TTP release al so wor ks temadnpatoevce maitrursad p prp¢
stimul ati ng-deolctad faillpeéhras, whi ch I n turn stir
|l nterneurons and decrease the process of no
sensory cortex
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Box 1-1 Clinical characteristics of trigger points

SImons,
Smmons and
- 49
Iravell

Expert opimion
Delphi
study™

Common Findings of TrPs

Palpable taut band with cross-aber flat or pincer palpanon
Hypersensinve spot within the taut band

Local twitch response when adequately stimulated

May produce motor and autonomic phenomena

May prevent full lengthenmg of the muscle (restricts range of motion)

May cause inhibinon weakness of the muscle
Active TrPs Latent TrPs

Local or referred unrecognized pain
Painful only when palpated or needled

Refers or produces a patient’s recognized pain
Spontaneous local or referred pam
Reproduce any symptom(s), not just pam, Do not reproduce symproms expenienced by the

expenienced by the panent patient
Patient recognizes the symptom as famuhiar Panient does not recogmze symproms caused by

The symptom(s) may be absent at the moment of cross-hber flat or pincer palpanon
the examination, but will appear duning manual
palpation




Two Types of Trigger Points

+ Active Trigger Point - palpation of a trigger point that

reproduces a familiar pain to the
} Latent Trigger Point - palpation that facilitates a local pain
reacti on, but of wunfamililar natur

HURTSéBUT I TS NOT THE PAI N | CON




Biotensigrity and Iv

Fig 4: Model o the tefsepnty peri & Temsepnty stracture inall bones of the body and
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Vladimir Janda: Crossed Synd

Upper
Crossed
Syndrome

Inhibited

Deep cervical flexors

romes

Facilitated

Upper Trap / Levator Scapula

Facilitated

SCM / Pectoralis

Inhibited

Lower Trap / Serratus Ant.

Lower
Crossed
Syndrome

Upper
Crossed
Syndrome

Inhibited

Abdominals

Facilitated

Thoraco-lumbar extensors

Facilitated

Rectus Femoris / lliopsoas

Inhibited

Gluteus Min / Med/ Max

Figure 1 :Janda's Muscle Imbalance Syndromes

Lower
Crossed
Syndrome




Functional Pathology “Lesion”: Vladimir Janda

1 Impairment in the ability of a structure or physiological
system to perform its job: this impairment often manifests in
the body through reflexive changes

1 Clinicians must visualize the dysfunction virtually by
understanding the complex interactions of structures and
systems. INTRINSIC DYSFUNCTION!

1 This functional approach allows us to better understand the
cause of the pathology rather than focus on the pathology
itself.

Assessment and Treatment of Muscle Imbalance: The Janda Approach




Janda and Intrinsic Function

1 Physiological Function : the response of tissue to dysfunction
and damage as well as the healing process itself.

; Biomechanical Function : encompasses the osteo and
arthrokinematics involved in human movement and the
resulting force vectors I mparted

1 Neuromuscular Function : relates to the sensorimotor aspects
of movement such as proprioception and reflexes. Requires
understanding of motor control and motor relearning for
proper exercise and corrective interventions

Assessment and Treatment of Muscle Imbalance: The Janda Approach




Extrinsic Function-Janda

Specific

Purposeful

Synergistic

Requires Integration of all three intrinsic systems

Muscle Balance: relative equality of muscle length or strength
between agonist and agonist=normal movement & function

} Muscles become unbalanced due to adaptation or dysfunction
to complex movement patterns - common in athletes!

1 Unbalanced System leads to Dysfunction - Functional Pathology

—_— e e e




Functional Pathology




Functional Pathology: Corrected?




What is in your wallet (toolbag)?




STM/Myofascial Release

1 The use of manual contact for eva
softti ssue restriction and pain wi
reli ef of those symptoms to I mproc




Myofascial Techniques

1 Cross FiI ber

1 Cross FiI ber

rPassi ve

rActil ve

Pump

Pump

wi t h

} PNF Technigques
BContract - Relax

MgeldiRejay

1 Trigger Point
v Strain/ Counterstrain
v Positional Release



Cross Fiber

+ This technique is applied perpendicular to the tissues line of
stress. Used to recruit afferent mechanoreceptors in the skin,
fascia, and muscle, which helps to inhibit pain and guarding.




Cross Fiber with Motion

1 Same as Cross Fiber, only the target joint is taken through its
ROM during the application of the technique (mild stretch).
This technique Is used to increase mechanoreceptor
recruitment in the ligaments and joint capsules to inhibit pain
and muscle guarding.




Muscle Pumping - Passive/Active

+ Passive: Application of compression and tension through soft
tissue in a parallel direction to affect the fluid dynamics of the
tissue while applying a mild stretch through the tissue.

1 Active: Perform the passive pump, then simultaneously have
the patient actively contract the muscle while you release the
manual pressure. This Is a powerful tool to normalize trigger
points.







