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Topics

Structure

* Skin

* Fascial models

* Layers & compartments
Fluid dynamics

* Pressure & stiffness
Biomechanics

* Force transmission
Neurologic mechanisms

* Fascial receptors
Management

¢ Diagnosis & treatment

Bordoni B. Cureus 2020; 12: €7092.
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Skin

Principle site of interaction with our environment (& horse)
* Manual therapy
* Touch, soft tissue mobilization
* Myofascial work
* Physiotherapy
* Kinesiotape, therabands
* Riding aids
* Halter, bridle, rein contact
* Seat and leg pressure
¢ Training

* Crops, spurs, nose bands

Bodyworks

Skin - Function

Sensory reception
* Touch, pressure, heat, cold, pain

Elasticity
* Mobility and flexibility

Immunologic surveillance
*+ Antigens, inflammation, infection

Metabolic functions
¢ Vitamin D synthesis

Absorption

* Various substances and drugs
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Skin - Structure

Consists of 2 mutually dependent layers
Epidermis
* No blood vessels
* Melanocytes
* Merkel cells - Pressure sensing

* Langerhans cells - Antigen processing

Dermis
¢ Collagen, elastic fibers and fibroblasts
* Blood vessels
* Sensory structures

Fatty subcutaneous layer

Fascia
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It has been recognized for a long time that the membranes
that form the envelopes of the brain, of nerves, of vessels of

all kinds, of glands, of viscera, of muscles and their fibers,
and even the skin of the body, are in general, the

productions of connective tissue.

...connective tissue is the general matrix of all organization,
and that without this tissue no living body would be able to
exist nor could have been formed.

Jean-Baptist Lamarck, 1809

Lesondak D. Fascia: What it is and why it matters. 2017.
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Fascia

A dynamic, highly complex, 3-dimensional connective tissue
continuum
« Composed of different types of cells
* Embedded in the extracellular matrix
* Intertwined within a neurovascular network
Each component plays a specific role in the fascial system
 Changing and responding to stimuli

Fede C. Int ] Mol Sci 2021; 22: 1411.

Definitions

Connective tissue (building blocks)
* Tissue arising chiefly from the embryonic mesoderm
¢ Characterized by a highly vascular matrix

* Includes collagenous, elastic, and reticular fibers, adipose tissue,
cartilage, and bone

* Forms the supporting and connecting structures of the body

Fascia (structure)
* A sheet or band of fibrous connective tissue

* Fascia envelops, separates, or binds together muscles, organs, and
other soft structures of the body

© 2026 Dr. Kevin K. Haussler, Veterinary Compendium, LLC




Focus on the Equine Spine (FES), Base Course, Part One
September 23-25, 2026

Equine - Dorsal Midline

Skin Motion

Sheep
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Superficial Fascia - Under Skin

Sheep

Superficial Fascia - Neurovascular

Sheep
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Superficial Fascia - Over Muscle

Sheep

Superficial Fascia - Epimysium

Sheep
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Aponeurosis

Sheep

Musculotendinous Motion

Sheep
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Thoracolumbar Fascia with Nerve

Sheep

Intermuscular Fascia

Sheep
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Superficial Fascia Fibrosis

Sheep

Fascial Adhesion - Abscess

Sheep
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Fascial Models

Fascial Models

* Layers - aponeuroses
¢ Compartments
* Networks - tensegrity

¢ Lines - myofascial
* Chains - muscle
Lesondak Denoix

* Stay apparatus - limbs
* Meridians - acupuncture

Elbrend, Schultz
Logan’s Illustrated Human Anatomy
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Everything is Connected

...but how do you know where the source of the problem is?

Nickel

Fascia - Function

Collagen matrix

* Scaffolding for cellular infiltrates, protection
Fluid transport - interstitial

* Tissue hydration, cellular metabolism, lymph flow
Stability

* Structural support (gravity), cohesive (musculoskeletal), anchor (viscera)
Mobility

* Gliding, stretching, bending, twisting
Mechanoreception

* Joint position sense, posture, locomotion
Interoception

* Body aches (flu), heartbreak, fear, fatigue

Wellard M. Sensors 2014; 14: 7940-7958.
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Embryology

Fascia is Everywhere

Why does fascia envelop all tissues
structures and organs?

Schleip R. Fascia: The tensional network of the human body. 2012.
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Embryonic Development

Tissue layers
* Ectoderm = epidermis, neural tube
* Mesoderm = mesenchyme
* Endoderm = gut lining

Somite
* Dermatome = dermis
* Myotome = muscles
 Syndotome = tendons
* Sclerotome = cartilage (bone)

quizlet.com

en.wikipedia.org/wiki/Somite

Neural Ingrowth

Myotomes - initially form without any innervation

Dorsal
myotome

Ventral
myotome

How do the nerves know where to go?

Vieira L. Cureus 2020; 12: 10.7759/ cureus.10134.
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Equine Fetus

Barreto RASN. Anat Record 2016; 299: 722-729.

Skin Innervation
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Skin

Weight in horses - 22 kg (48 pounds)

Parés i Casanova PM. Int. ]. Morphol 2011; 29: 455-1458.

Hair Epidermal ridges

Legnani S. Vet Dermatol 2018; 29: 165-e61. Tomich LM. Vet Dermatol 2018; 29: 170-e63.

Skin Innervation

Epidermis (red)
Basement membrane (blue)
* Separates epidermis and dermis
Blood vessels (pink)
* Within dermis
Nerve bundles (green and aqua)

* Horizontal subepidermal nerve plexi

* Single nerve fibers enter the epidermis

Winter JC. BMC Veterinary Res 2022; 18: 80.
Kennedy WR, Wendelschafer-Crabb G. University of Minnesota.
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Innervation Patterns

Dermatomes

* Area supplied by a single spinal nerve, or single segment of
the spinal cord

Myotomes
Sclerotomes

April EW

Cutaneous Innervation

////

Popesco
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Thoracic Limb

Brachial plexus
*C6,C7,C8,T1, T2

T3-T4

Budras

Dermatomes - Trunk

* Dorsal

* Lateral
* Ventral
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Dermatomes - Pelvis

Dorsal branches
1 - lumbar nerves
2 - sacral nerves
3 - caudal nerves

Ventral branches
4 - caudal cutaneous femoral nerve
5 - caudal rectal nerve
7 - iliohypogastric nerve

8 - ilioinguinal nerve
Getty

Fascial
Innervation
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Fascial Innervation

Thoracolumbar fascia
Nerve fibers

Thoracolumbar fascia
Artery (A) and vein (V) - purple
Sympathetic axons - red
Afferent axons (>) - green
Peripheral nerve

Liem T. Fascia in the Osteopathic Field. 2017.

Epineurium of vagus nerve (A)

Small artery (a)
Sympathetic axons (>) - green
Afferent axons - red

Somatic Sensory Receptors

Nociception
Pressure

Nociception

Guyton AC. Basic Neuroscience 1991.

External
Movements

Pressure

Length

Tension
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Receptor Locations - Function

Ruffini (stretch)

* Peripheral ligaments
* Fibrous joint capsule

Golgi (tension)
* Musculotendinous junction
* Aponeurosis attachment
¢ Peripheral ligaments

* Fibrous joint capsule Interstitial (pressure)
* Fascia
* Intramuscular
* Periosteum

Pacini (vibration)

* Intramuscular fascia
* Myofascial junctions

* Spinal ligaments

Free nerve endings (nociception)

Proprioception

Physical state of the body
* Skin - sense touch

* Muscles - sense length
* Tendon - sense tension

* Hooves - sense pressure
* Body segments - sense position
* Cranial cervical proprioceptors - support equilibrium, balance

Deep sensations
* Fascia, muscle, bone, joints - sense movement
* Deep pressure (swelling), pain, vibration
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Myofascial Receptors

Fascia - largest sensory organ

* Greatest proportion of sensory nerves come from myofascial
tissues
* Muscles
* Tendons, ligaments, aponeuroses
* Fascia - superficial, deep
* Joint capsules
* Periosteum
* Neurovascular structures

Touch, pressure
Ppain, temperature

* Plural and parietal cavities
* Viscera

Lesondak D. Fascia: What it is and why it matters. 2017.
Schleip R. ] Bodywork and Movement Therapies 2003; 7: 11-19 and 7: 104-116.

Sensory Systems

Receptors Perception Function

Nociceptors Pain Protection - withdrawal
Avoidance - learned response

Mechanoreceptors Proprioception  Resist gravity
Balance - equilibrium
Joint position - posture
Movement - coordination
Protection - tissue limits

Interoception Self awareness Emotions, hunger, anxiety, warmth
heart rate, stiffness, fatigue, arousal

Exteroception External stimuli  Sight, hearing, taste, touch and smell
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Referred Pain - Fascia

Viscerosomatic reflexes

Does referred pain occur in animals?

Schleip R. Fascia: The tensional network of the human body. 2012.

Referred Pain

Referred pain - stimulation of interspinous ligament

What referred pain patterns
might occur in horses
with impinged spinous processes?

Sclerotomes

Liem T. Fascia in the Osteopathic Field. 2017. - local bone stimulation
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Muscle Spindles

Active muscle contraction
Passive muscle lengthening

* Resting - no activity
Joint motion

* Some muscles contract

* Some muscles stretch
Determine joint angulation

* Mid-ranges of joint motion

* Controls muscle movement
Detect rapid motion

* Rate of joint movement
Parsons J, Marcer N. Osteopathy 2006.

Somatosensory Pathways

Special Senses: Touch

The Neurobiology, Behavior, and Clinical Relevance of Tactile Stimulation in Horses .
Waxman SG. Clinical Neurology.
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Segmental Thresholds

Derham AM. Vet J 2019; 249: 16-23.
Parsons J, Marcer N. Osteopathy 2006.

Nociception & Mechanoreception

* Pain
* Altered joint position sense
* Body awareness

O

Mechanoreceptors
- Muscle spindles

Nociceptors ———»
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Dorsal Root Ganglionitis

Normal Ganglionitis

C4-C5 C4-Cb

Cleavage Lines
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Cleavage Lines - Skin

Due to differences in fascial connections

Clinical correlates
* Surgical incisions
* Wound closure
* Soft tissue work
* Skin rolling

* Massage

* Myofascial work
April EW.

Cleavage Lines - Dogs

Crasial sorface Caudal soeface Lateral surface

Thoracic limb

Cranial surface Caudal  surface Lateral surface

Pelvic limb

Oiki N. Anat Histol Embryol 2003; 32: 65-69.
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Cleavage Lines - Horses

How might this influence soft tissue techniques?

Wakuri H. Okajimas Folia Anat Japan 1990; 65: 351-364.

Manual Scar Therapy - Humans

Collagen alignment ~ Hydration Stretchability

Two therapies applied during 30 min session per week for 8 weeks
— Manual scar manipulation - every session
— Massage - every session
— Therapeutic elastic taping - every second session; eight times
— Cupping - every second session; four times
— Dry needling - two times; at 9" and 13" session

Lubczynska A. Skin Res Technol 2023; 29: e13272.
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Manual Scar Therapy - Humans

Collagen alignment ~ Hydration Stretchability

Pain - Pruritis - Color Stiffness - Regularity - Elasticity - Vascularity

Lubczyniska A. Skin Res Technol 2023; 29: e13272.

Fascial Layers
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Fascial Layers

Fascia

Superficial fascia (subcutaneous tissue)
* Located under the skin
¢ Contains fat, vessels, nerves
Deep fascia
* Aponeurosis, epimysial
* Forms fascial planes within and between muscles, tendons, ligaments
* Transmits forces

* Bathed in extracellular fluid - mostly hyaluronic acid
« Allows near frictionless surfaces for motion between structures

Neural fascia
* Meninges, peripheral nerves

Visceral fascia
* Supports, connects, and envelops organs
* Rich in autonomic innervation
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Fascial Innervation

Superficial fascia
* Increased gliding functions
* Nociception
> Free nerve endings
Deep fascia
* Increased supportive function
» Force transmission
» Intrinsic contractile elements
» Cell communication (telocytes)
* Proprioception and stretch
» Ruffini and Pacini receptors

» Motor control
Fede C. Int ] Mol Sci 2021; 22: 1411.

Fascia

Traditional thought
* Connective tissue connects tissues and organs

Organs and tissues actually develop within the connective tissue matrix
* Embryologic evidence
¢ Cellular evidence
* Anatomical evidence
* Biomechanical evidence
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Collagen + Cellular Infiltration

Dermis Subcutis Adipose

Skeletal muscle Tendon Cartilage Bone

Fascial Layers - Skull

* Skin

* Superficial fascia
* Periosteum
 Skull

* Dura mater

* Pia mater

* Cerebral cortex

Logan’s Illustrated Human Anatomy

Liem T. Fascia in the Osteopathic Field. 2017.
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Thoracolumbar Fascia - Humans

* Highly innervated

 Important in transmitting mechanical
forces

« Common source of non-specific
low back pain

* With acute inflammation, fascia
tightens and becomes less flexible

Fede C. Nature 2021; 11: 12623.

Thoracolumbar Fascia - Human

In which direction(s) do you assign a myofascial kinetic line?

f —

~ N

N\ /\

Superficial layer Deep layer

Logan’s Illustrated Human Anatomy

Schleip R. Fascia: The tensional network of the human body. 2012.

© 2026 Dr. Kevin K. Haussler, Veterinary Compendium, LLC




Focus on the Equine Spine (FES), Base Course, Part One
September 23-25, 2026

Dorsal Trunk Fascia

Superficial

Deep

How might a saddle and rider’s weight effect fascia?

Fascial Layers

Superficial fascial layers - Dorsal trunk Deep fascial layers - Lateral rib cage
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Superficial & Deep Fascia

Supraspinous & interspinous ligaments

Multifidi
Supraspinous bursa

Deep Fascia
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Equine Forelimb - Fascial Layers

Which fascial layers are most affected by forelimb lameness?

Elbow Carpus Fetlock Digit

Lusi CM, Davies HMS. Fascial anatomy of the equine forelimb. 2018.

Abdominal Tunic
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Myofascial Layers

Skin
Superficial fascia
Cutaneous muscles
Muscle layers
* Superficial
* Trapezius, splenius, brachiocephalicus
* Sternocephalicus
« Middle
* Rhomboideus
* Longissimus, serratus ventralis
* Deep

* Multifidi, intertransverse, longus colli

Intra- & Intermuscular Fascia

Endomysium
Muscle fiber Perimysium
Muscle fascicle

Epimysium
Muscle belly . . .
Myotendinous junction

Skalec A. ] Anat 2017; 231: 405-416. Intermuscular fascia
medcell.org/systems_cell_biology/muscle_lab.php
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Cervical - Myofascial Layers

Crest

Nuchal ligament
Cervical trapezius
Omotransversarius
Brachiocephalicus
Lateral scapula
Thoracic trapezius

Latissimus
Skin - dermis Superficial layer
Semispinalis
Longissimus
Spinalis
Rhomboideus
Serratus ventralis
Splenius
Mid-layer Deeper layer

Trunk - Myofascial Layers

Why are there multiple fascial layers
in some regions and not in others?

Caudal wither region Croup region
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Fascial Compartments - Cavities

biologydictionary.net

Abdominal Compartments

Logan’s Illustrated Human Anatomy Popesco

Paoletti S. The Fascia: Anatomy, Dysfunction & Treatment. 2006.
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Fascial Compartments - Limbs

Dyce

Carpus

Proximal antebrachiu Digit Stay apparatus

Mid-antebrachium

Denoix JM. Essentials of Clinical Anatomy of the Equine Locomotor System. 2019.

Muscle Compartments

Endomysium
Perimysium
Endomysium
Lesondak D. Fascia: What it is and why it matters. 2017. Zugel M. Br ] Sports Med 2018; 0: 1-9.

© 2026 Dr. Kevin K. Haussler, Veterinary Compendium, LLC




Focus on the Equine Spine (FES), Base Course, Part One

September 23-25, 2026

Myodural Bridge

Connective tissue from suboccipital musculature to dura mater
+ Atlantooccipital articulation
* Rectus capitis dorsalis major and minor
* Atlantoaxial articulation
* Rectus capitis dorsalis major, obliquus capitis caudalis
Function

* Stabilizes dura mater during
head and neck extension

Dysfunction
e Chronic headache in humans

McElroy A. Scientific Reports 2019; 9: 9978.

Visceral Attachments

Mesentary

Mediastinum

Popesco
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Passive Stay Apparatus

Forelimb = Restricts
* Shoulder flexion
* Elbow flexion

¢ Carpal flexion

¢ Fetlock joint extension
¢ Pastern joint extension
¢ Coffin joint extension

Reciprocal apparatus

Fascia
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Interstitial Fluid

Fascia - Composition

Hyaluronic acid facilitates motion
between fascial layers

Lesondak D. Fascia: What it is and why it matters. 2017.
Schleip R. ] Bodywork and Movement Therapies 2003; 7: 11-19 and 7: 104-116.
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Fascia - Interstitial Fluid

Body consists of mostly water (60% BW) - 42 L (11 gallons)
* Intracellular fluid (40% BW) - 28 L (7 gallons)
¢ Extracellular fluid (20% BW) - 14 liters (3.5 gallons)
* Interstitial fluid (12% BW) - 12 liters (3 gallons)
* Blood (5% BW) - 5 liters (1.3 gallons)
* Lymph production - 8-12 liters/day
* 80% - from liver and intestines
* 20% - from extravasation from blood vessels (capillaries)

* Lymph flow from tissues
* Reabsorbed by lymph nodes (filtered) - 4-8 liters/day
* Returned to blood circulation by lymphatic vessels - 4 liters/day

Fascial Fluid Dynamics

Hyaluronan - within superficial and deep fascial layers
* Promotes fascial function and gliding motions

Water content in fascia is dependent upon glycosaminoglycans and the
stiffness of collagen fibers
* Applied forces increase tension on collagen fibers
> Extrudes water = Increases fascial stiffness
* Reduced tensile forces

> Increases uptake of fluids into extracellular matrix = Tissue swelling, edema

Mechanical forces = Fluid dynamics = Cellular responses

* Forces activates fibrocytes which alter cell function and matrix tension

Liem T. Fascia in the Osteopathic Field. 2017.
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Myofascial Stretch - Water Content

Porcine lumbar fascia
* Mechanical stretch
15-minute stretch
* Decreased fluid content immediately

¢ Resulting in increased tissue stiffness
* Increased fluid during rest phase

When allowed sufficient resting time

* Matrix hydration is higher than baseline
* Reduced tissue stiffness

Water content (%)

Schleip R. Bodywork & Movement Therapies 2012; 16: 94e100.

Hydrostatic (Water) Pressure

* Pressure exerted by a fluid within a confined space

Intraabdominal pressure

Lesondak D. Fascia: What it is and why it matters. 2017. Barker PJ. Spine 2004; 29: 129-138.
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Fascial Compartments

Heart - circulatory system
Abdominal cavity
* Urination, defecation, parturition
Eyeball - glaucoma pediaa-com
Penis - erection
Cranium and spinal cord
* Cerebral spinal fluid
Limbs
* Forearm, crus - flexor-extensor muscle groups

Denoix

e Tensor fascia latea - femoral and crural fascia

Ransom J. Tech Methods Report 2009: 10.3133/tm2A9.

Hydrostatic Pressure - Effects

Increases pressure
* Induces fluid flow out of a semipermeable space - circulation
* Causes fluid flow out of a compressible object - water treadmill
« Compresses fluid within a closed object - soda can

Increases tension
* Provides structure to a collapsible object - waterbed
* Makes tissues more rigid - joint effusion
* Provides foundation or attachment for other objects - core stability
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Muscle Activation

Muscle Function

Functions
* Resist gravity = Resting muscle tone
* Provide joint stability (isometric) = Posture

* Induce joint movement (concentric) = Locomotion
* Resist joint movement (eccentric) = Shock absorption
Motor activity
¢ Contraction
* Force production, energy absorption
* Timing
* Reaction time, duration, relative to joint movement
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Excitation-Contraction Coupling

* Motor neuron = axon action potential

* Neuromuscular junction = acetylcholine release
* Sarcolemma = muscle action potential

* Sarcoplasmic reticulum = calcium release

* Tropomyosin shift = myosin binding to actin

e Muscle contraction = movement

http:/ /clinicalgate.com Sliding filament model

Muscle Structure: Sarcomere

Cadot B. Encyclopedia of Cell Biology, 2016; 2: 677-682.
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Muscle - Sarcomere Biomechanics

* Maximally shortened position
* Neutral position - resting length
* Maximally lengthened position - stretched

Actin-myosin interactions

Contracted

Lengthened

Muscle Function

What is the difference between isometric, concentric, and eccentric
muscle contractions?

* Eccentric generates increased forces = Increased risk of injury
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Muscle Activation

Fischer MS. Dogs in Motion.

Muscle Fiber Types

] Type 1 = Postural
[ ] Type 2 = Power
Muscle fiber types

Type 1 = Postural O

Type 2 = Power

)

Kawai M. Anat Rec 2009; 292: 1663-1669.
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Muscle Length-Force Relationships

Shortened Neutral Lengthened

Muscle or Fascia Stiffness?

* Force production = Joint movement
* Energy storage = Shock absorption

http:/ /clinicalgate.com
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DDx - Fascial or Muscle Stiffness

Without muscle contraction (passive range of motion)
= Fascia is the first tissue that limits joint motion

With muscle contraction (active range of motion)

= Tendon and muscle limit joint motion
Stecco C. Appl. Sci. 2021, 11, 307.

Tendon & Ligament
Biomechanics

© 2026 Dr. Kevin K. Haussler, Veterinary Compendium, LLC




Focus on the Equine Spine (FES), Base Course, Part One
September 23-25, 2026

Biomechanics - Tendons

Transmit forces from muscles to bones

* Induces joint movement = Locomotion
Resists applied forces

* Maintains joint alignment

* Provides joint stability
Stores and releases elastic energy

¢ Act as shock absorbers = Jumping

Biewener AA. J Exp Biol 2006; 305A: 899-911.

Tendon Stiffness

Tendons exhibit varying degrees of stiffness
* Affects ability to store and release elastic energy

Stiff tendons and ligaments
* Better suited for controlled joint movement
= Walking, turning
Compliant (stretchy) tendons
* Store elastic energy, aid in locomotion efficiency
= Running or jumping
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Stress-Strain Curve

Normal tendon
(collagen fiber crimp)

SDFT - In vitro

* 10-12% strain before rupture
SDFT - At a gallop

* 12-16% strain

T'ensegrity
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Tensegrity (Tension + Integrity)

Structure consisting of cables and compression bars
¢ Extremely flexible and light

Each component is dynamically linked to every other component
* Any alteration is instantaneously felt and reflected throughout

The cables are an critical feature of these systems
* Prestressed in a defined way

e Achieve a stable structure
e Influence the distribution of forces

Tensegrity
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Biotensegrity

Biotensegrity

* Myofascial lines of action

Nickel

© 2026 Dr. Kevin K. Haussler, Veterinary Compendium, LLC




Focus on the Equine Spine (FES), Base Course, Part One
September 23-25, 2026

Myofascial Lines

Whole Body Movements

Lesondak D. Fascia: What it is and why it matters. 2017.
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Whole Body Movements

Myofascial Trains-Lines-Chains-Linkages

Schultz R, Elbrond V

Tom Myers

Lateral line

Superficial back line
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Myofascial Kinetic Lines

Superficial back arm line - Human

Superficial ventral line - Equine

Deep front line - Human

Lesondak D. Fascia: What it is and why it matters. 2017. Schultz RM. Equine myofascial kinetic lines. 2021.

Bipedal vs. Quadrupedal Kinetic Lines

Schleip R. Fascia: The tensional network of the human body. 2012.
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Bipedal vs. Quadrupedal Support

Base of support Stability
S5 |
Gravity Guide wires

T AT

Biotensegrity

Nickel

Nickel

“This model is difficult to make
and difficult to balance...”

intensiondesigns.ca/models
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Myofascial Linkages

Lusi CM. Animals 2023; 13: 1894.

Myofascial Linkages

Lusi CM. Animals 2023; 13: 1894.

© 2026 Dr. Kevin K. Haussler, Veterinary Compendium, LLC




Focus on the Equine Spine (FES), Base Course, Part One
September 23-25, 2026

Linkages - Forelimb Retraction

Equine fetus - Intact skin and muscles
* Forelimb retraction causes extension of the
head and neck
Resection of skin and muscles

e Forelimb retraction induces dorsocaudal
movement of the rib cage and extension of the
cervical and thoracic vertebrae

Denoix

Lusi CM. Animals 2023; 13: 1894.

Linkages - Forelimb Protraction

Intact skin and muscles
* Protraction of the forelimb causes head and
neck flexion
Resection of skin and muscles
* Forelimb protraction produces less rib cage
movement

¢ When the cervical musculature is removed,
forelimb protraction induces flexion of the
cervicothoracic region

‘ Denoix

Lusi CM. Animals 2023; 13: 1894.
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Linkages - Head & Neck

Flexion and extension of head and neck
* Does not produce any observable movement of the forelimb

Lusi CM. Animals 2023; 13: 1894.

Fascial Dysfunction
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Fascial Dysfunction

Densification
* Viscoelastic change within the loose connective tissue
* Does not cause histological changes
» Chronic, repetitive use injuries

Adhesions
* Histologic changes in the loose and dense connective tissues
» Trauma or surgical procedures through the early tissue healing phases
Fibrosis
* Histological changes within the dense connective tissue

» Chronic tissue strain or inflammation

Luomala T. Vet Clin Equine 2022; 38: 493-507.

Superficial Fascia Tone
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Adhesions Fibrosis

Myoftascial Dysfunction - Signs

* Hypersensitive to touch - hyperalgesia

* Cutaneous pain without stimulation - allodynia
* Intolerance to tight-fitting clothes

* Pain during tissue compression (sitting)

* Pain during stretch

* Itching

* Poor tissue integrity

* Restricted tissue mobility

* Altered posture and locomotion

Schleip R. Fascia: The tensional network of the human body. 2012.
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Fascia - Assessment

Tissue texture - feel, density, mobility
* Edema, fibrosis

Tone - muscles, tendon, fascia
* Variations within and between soft tissue structures, trigger points
Soft tissue mobilization - mobility
* Static, dynamic - quality, quantity
Joint range of motion - free and fluid, restricted, hypermobility
* Joint laxity, joint end range of motion
Sensation
* Nociception - light touch, vibration, pressure, friction
* Mechanoreception - joint position sense, posture
Reflexes
+ Cutaneous, deep tendon, spinal reflexes

Fascial Therapies
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Myofascia - Treatment Goals

Fascial unity across all tissues

Local dysfunction

* Localized areas of tension, adhesions, hypotonia

Goal - facilitate even tone and movement across components within fascial line

Regional dysfunction

* Differences in tension between paired myofascial lines (front-back)

Goal - facilitate release of asymmetric tension and compensations, promote

tensegral balance for free and fluid movement between myofascial lines

Global dysfunction

* Asymmetric tension within and between lines distant to site of pain or restriction

Goal - Easing restrictions and balancing tone across the fascia network

Liem T. Fascia in the Osteopathic Field. 2017.

Treatment Approaches

* Trigger point

* Rolfing

* Myofascial

¢ Acupuncture

* Prolotherapy

* Mechanical tools - Graston
* Cupping

* Physiotherapeutic modalities
* Fascial taping

* Yoga, pilates

* Nutrition

* Stretching

» Still point techniques
* Vibration

* Bioenergetic

* Fascial unwinding

* Skin rolling

* Strain-counterstain
* Long lever

* Lymphatic drainage
* Dural techniques

* Visceral techniques
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Neurophysiologic Effects

Muscle spindles - rapid, compression of muscle belly
» Petrissage, tissue shortening

Golgi receptors - isometric resistance
» Cross-fiber friction

Ruffini - slow, tissue shear
> Rolfing

Pacinian corpuscles - rapid oscillations, rhythmic motion
» Manipulation

Free nerve endings - noxious stimuli
> Light stroking pressure (inhibition)
» Deep pressure over periosteum (facilitation)

Liem T. Fascia in the Osteopathic Field. 2017.

Myofascial Techniques

Superficial palpation . .
Light touch technique Cross-fiber friction

Gliding technique Soft tissue mobilization

Luomala T. Vet Clin Equine 2022; 38: 493-507.
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Muscle Spindle Activation

Minimal Passively holding muscle in shortened length
A Dynamic shortening of muscle using the joint
Direct soft tissue stretches to muscle belly

Muscle lengthening by passive joint range of motion
Rhythmic muscle stretches by joint oscillation

* Increased rate of oscillation
Isometric low force contraction - active resistance

* Increased force of contraction

. Active rhythmic stretches against resistance

e Increased rate of oscillation
e Increased force of contraction

Maximal
Lederman E. Fundamentals of Manual Therapy 1997; 84.

Graston Technique - Review

Human - foot and ankle pathologies

* Plantar fasciitis, Achilles tendinopathy, ankle sprains
Useful adjunct to other interventions

* Stretching exercises

* Eccentric training
Treatment effects

* Significantly reduced pain

* Improved function

gtequine.com
Tedeschi R. Manuelle Medizin 2024; 62: 22-28.
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International Cupping Therapy Association

Equine

Massage Myofascial Sports
decompression

cuppingtherapy.org

Cupping - Animals

Yeo M. Orthopedic Practice 2021: 33: 253-255.
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Cupping - Back Pain in Horses

Thoroughbred racehorses (n=12)

* Escape behavior and back pain on palpation
Dermal suction - thoracolumbar region

¢ 10 minutes (5 mins/side)
Outcomes - Post-treatment, 10-minutes later

* Reduced subjective pain scores

* No changes in mechanical nociceptive thresholds,

heart rate variability, plasma cortisol

Based on these results, how might you design a better study?

Nagahara R. Comp Exer Physio 2022; 18 (4): 339-347.

Extracorporeal Shockwave Therapy

Indications
* Impinged spinous processes - increased mechanical nociceptive thresholds
* Supraspinous and dorsal sacroiliac ligaments

* Epaxial muscle pain
* Mechanism of action?

Technique
* Focused vs. radial?
* Dosage?
* Frequency?

Trager LR. Equine Vet ] 2020; 52: 250-257.
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Pulsed Electromagnetic Field Therapy

Mechanism of action
* Magnetic field induces bioelectric currents
* Activate adenosine receptors
¢ Inhibit pro-inflammatory cytokines in bone and joint disorders
Efficacy - Humans

* Pain - Lumbar radiculopathy
Indications - Horses

* Epaxial muscle pain

Omar AS. Int ] Rheum Dis 2012; 15: e101-108.

Vincenzi F. PLoS One 2013; 8: e65561.

Whole-body Approaches

Core stabilization exercises

* Induced spinal flexion

* Tail pulls (axial traction)
Elastic therapeutic taping
Therabands

Baited stretches
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