MATRIX REPATTERNING®
Foundation Seminar ‐ Course Description

Introduction
Matrix Repatterning is a form of manual therapy, which resolves musculoskeletal dysfunction at a
causal level within the deep core structures of the body1. It is based on the understanding that
muscles, fascia and bone are part of a continuous closed kinetic chain, and that many of the
mechanical properties of the body, expressed as structural disorders, are linked to the electro‐
mechanical properties of the cytoskeleton and the extracellular matrix. It utilizes an objective,
reproducible assessment process to detect areas of tissue injury (primary restrictions). The
application of gentle pressure at these sites, along with electromagnetic stimulation, appears to
induce a form of piezoelectric current, which normalizes the electrical properties of tissue at the
molecular level within the affected tissues.3 This process has been shown to normalize anatomical
structure, release fascial tension, improve muscle tone, and restore articular mobility.5
Matrix Repatterning is currently used by chiropractors, massage therapists, osteopaths, physicians,
physiotherapists and other health professionals around the world to treat a wide range of
structural disorders.1 Many practitioners have noted a reduction in the need for strenuous
procedures, such as fascial mobilization, articular manipulation and/or stretching. In addition,
professional and Olympic athletes are utilizing Matrix Repatterning as part of their treatment
program and have experienced profound improvements in performance. Results tend to be
lasting.
This module will introduce the learner to the theory of the cellular‐mechanical basis of Matrix
Repatterning, the assessment and treatment protocols and the application of Matrix Repatterning
to certain key structural areas of dysfunction found in clinical practice. The information presented
will be augmented by relevant references from the scientific literature.

Learning Objectives
After completing this seminar, you will be able to:
1.

Understand the tensegrity model of structure and how it relates finding and fixing your
patients’ problems… permanently.

2.

Locate the deeper sources of injury:
• Changes in bone size and shape
• Bio‐electric changes
• The continuous‐fabric properties of the Matrix

3.

Demonstrate objective improvement (ranges‐of‐motion, fascial tone, joint stability)…
even before treatment is applied.

4.

Apply a gentle form of treatment to achieve measurable results.

5.

Recognize the potential for you to resolve a wide range of conditions with further training.
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Matrix Repatterning: The Structural Basis of Health
By George B. Roth, B.Sc., D.C., N.D.
Dr. Roth is a graduate of the University of Toronto, Canadian Memorial Chiropractic College and the
Ontario College of Naturopathic Medicine and has studied osteopathic medicine at Doctors' Hospital
North, Columbus, Ohio. He is the developer of Matrix Repatterning and is the Director of Education at the
Matrix Institute. Dr. Roth has presented seminars at numerous hospital and university‐based symposia
throughout North America. He is the co‐author, with Kerry D’Ambrogio PT, of Positional Release Therapy
(Elsevier, 1997), and the author of The Matrix Repatterning Program for Pain Relief (New Harbinger,
2005).

Introduction
As many clinicians in the field of physical medicine have realized, diagnosis and treatment
focused solely on the area of symptoms, is often frustrating and fruitless. Symptoms such as
pain, especially in chronic conditions, are often the result of secondary or compensatory
mechanical stresses created within the body in response to a primary site of tissue injury. For
example, the local pain associated with a fracture of the leg will be reduced once a cast is
applied. Within a few days however, the patient may begin to experience pain and discomfort in
other parts of the body, such as the knee, hip, lower back or neck, as these structures are forced
to compensate for the loss of mobility originating in the immobilized limb. The altered ranges of
motion may create patterns of strain in the secondary sites, resulting in abnormal movement,
irritation, inflammation and pain. In addition, these compensatory areas of strain tend to be
aggravated intermittently. Intermittent noxious stimuli are interpreted by the nervous system as
potential threats to the organism, which are more likely to give rise to a conscious awareness of
pain.
A primary site of tissue injury often results in a source of restriction similar to the casted leg
example. This may become a constant source of irritation, to which the CNS tends to adapt as
‘background information’. As such, it may eventually drop below the threshold for conscious
pain perception. In summary, both mechanical compensation and neurological adaptation often
obscure the primary site of injury.
Matrix Repatterning incorporates objective and reproducible methods, based on a scientific
foundation of structural pathophysiology. It is a revolutionary manual approach, which
addresses the primary sources of structural imbalance and dysfunction at the cellular level, in an
efficient and effective manner. Treatment is gentle and painless, and results in global
biomechanical reorganization, encouraging the body towards normal, pain‐free function.
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The Tensegrity Matrix
Recent research suggests that the structural and biomechanical properties of the body are key
factors in how it functions in health and disease. With improved imaging technology, an
emerging field of scientific exploration has revealed a clearer understanding of cellular and
tissue ultrastructure. These discoveries, which have focused on histology, cellular physiology,
microbiology and biophysics, have challenged our previous concepts of structure and function.
This revised model of organic structure explains some of the complex interrelationships, which
exist between each and every component of the body. It extends the basic concept of tissue
response to injury, beyond the level of joint, muscle and ligament, to include the deeper
framework of the body, right down to the cellular and molecular levels.
It is now known that the internal structure of each cell (cytoskeleton), as well as the tissues lying
between the cells (extracellular matrix or ECM), is composed of protein and polysaccharide
filaments forming a continuous framework, which we refer to as the Tensegrity Matrix.4, 7 These
structures are, in turn, constructed of molecular elements, such as carbon, which have specific
structural, mechanical and electronic properties. The application of the concept of tensegrity to
biological systems, elaborated by Stephen Levin, M.D.2 and Donald Ingber, M.D., Ph.D.3, among
others, holds that the body tissues are composed of interconnected tension icosohedra (complex
triangular trusses), which inherently provide a balance between stability and mobility. This
structural model explains many of the observed phenomena related to body support,
movement, response to stress and trauma, as well as the effects of therapeutic interventions.
According to Ingber, a key investigator who has elaborated on the mechanical and physiological
properties of the cytoskeleton, this model explains the biomechanical properties of the entire
body.
“Molecules, cells, tissues, organs, and our
entire bodies use “tensegrity” architecture to
mechanically stabilize their shape, and to
seamlessly integrate structure and function at
all size scales. Through use of this tension‐
dependent building system, mechanical forces
applied at the macroscale produce changes in
biochemistry and gene expression within
individual living cells. This structure‐based
system provides a mechanistic basis to explain
how application of physical therapies might
influence cell and tissue physiology.”3
Donald E. Ingber, M.D., Ph.D.
Figure 1: The Architecture of Life,
D. E. Ingber, Scientific American, Jan. 1998
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"The word 'tensegrity' is an invention: a contraction of 'tensional integrity’. Tensegrity describes a
structural‐relationship principle in which structural shape is guaranteed by the finitely closed,
comprehensively continuous, tensional behaviors of the system and not by the discontinuous and
exclusively local compression member behaviors. Tensegrity provides the ability to yield increasingly
without ultimately breaking or coming asunder.”
Buckminster Fuller, 19611

Note: Kenneth Snelson, a student of Buckminster Fuller, is credited with the first demonstration
of the application of

Figure 2: Cytoskeleton Showing
Tensegrity Structure

Figure 2a: Extracellular Matrix

NORMAL MOLECULAR STRUCTURE
Flexible, Balanced
Based on:
“The Architecture of Life”
Scientific American 1998

RESTRICTED MOLECULAR STRUCTURE
Rigid, Expanded

Figure 3: Normal and Restricted Tensegrity Structure

The tensegrity matrix is the underlying
structure of biological tissue at the
molecular level. It explains the
biomechanical, electrical and
physiological properties of life on this
planet. Mechanical stress due to
physical injury, as well as electrical or
neurological stimulation, may alter
the physical properties of the cellular
and intercellular elements of the
matrix, causing it to change from a
flexible state to an expanded and rigid
state. Thus, the apparent
hypertonicity or fibrosis of muscle and
fascia, as well as the enlargement of
bone, which has now been
documented as a consequence of
injury (see: Figure 4, below)9, can be
seen as an altered electro‐mechanical
relationship at the molecular level
(see: Figure 3).
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Primary Restrictions
When the force of an injury – either strain or impact – enters the body, it is rapidly transmitted
throughout the tensegrity matrix and thus throughout the body. Moderate forces are easily
dissipated due to the elastic properties of the matrix. Excessive force however, beyond a
certain threshold, may be absorbed by the tissues and cells, causing the molecular elements
to be raised to a higher energetic state (see: Figure 3, above). In certain parts of the body,
which are higher in density due to the presence of water (fluid‐filled viscera) or the
hydroxyapatite crystalline matrix of bone – the mechanical energy is more readily transferred
to the molecular structure of the tissues. The dense matrix of these tissues results in a
focusing effect of the mechanical energy of the injury. Research conducted by investigators at
the University of California, have discovered that injury to bone, causes certain glue‐like
collagen strands between the trabeculae to uncoil, resulting in a permanent enlargement of
the structure (see: Figure 4, left).9
Water is the densest substance in the body. Fluid‐filled internal organs (such as the heart,
liver, spleen and kidneys) tend to absorb much of the force of injury, leading to so‐called
‘internal injuries’. Visceral structures react like water balloons, rapidly expanding with impact
and transferring these forces to surrounding structures, such as the spine, rib cage, pelvis and
cranial vault.

Figure 4 – Response of the fascial
elements of bone to impact injury

Figure 5 – Strain Patterns

Cells are bound to each other through binding sites located on the cell membrane and are
connected to surrounding cells by the extracellular matrix (ECM)7. Therefore, a source of
restriction due to injury in one part of the body is instantaneously transmitted to surrounding
structures. The tensegrity matrix represents a continuous kinetic chain, which explains how
patterns of tension arising from one primary restriction, create tension and aberrant motion
in structures throughout the entire body. This results in biomechanical dysfunction and
increased strain on pain sensitive structures, such as fascia, muscles and joints. The resulting
strain patterns are illustrated in Figure 5. The primary restriction – the ultimate source of the
dysfunction – however, is often painless after the acute phase and only becomes painful
upon direct stimulation (tender or trigger points).
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The Resistance Barrier
The resistance barrier is the background state of tone of the tissues of the body, which is a
direct extension of the inherent state of the tensegrity matrix. The resistance barrier is detected
by manual pressure or stress on a part of the body and may be determined by the degree of
“give” in any one particular area. The manual pressure is applied gradually until the practitioner
notices a slight opposing resistance or counter‐pressure into the testing hand, almost as if the
body is pushing back. This perceived barrier is in direct proportion to any and all primary
restrictions in the body due to the interconnected nature of the matrix. A change in the
resistance barrier will occur when an electromagnetic field is positioned over a primary
restriction (see: Scanning, below), or when treatment is completed. The resistance barrier is
also the appropriate interface required to generate the treatment process, which culminates in a
resolution of a certain amount of tissue resistance (see: Release, below).
Electrical Properties of the Body
Each cell in the body generates electrical energy in
the form of a differential charge across the cell
membrane. The tissues of the body (intracellular
and extracellular elements) are efficient
semiconductors. Under normal conditions, electrical
current measured in microamps, is conducted
throughout the body, and appears to be an essential
element of cellular homeostasis and metabolic well‐
being. The use of ECG (electrocardiography) and EEG
(electroencephalography) to assess the function of
the heart and the brain, respectively, makes use of
these properties. In bone, osteocytes undergo
deformation associated with movements, such as
compression, flexion and torsion. Pressure
gradients, caused by these tissue stresses, create a
flow of extracellular fluid around the osteocytes,
resulting in piezoelectric effects and the formation of
electric fields called “streaming potentials.”8
In addition, the nervous system may be viewed as a system of hard‐wired electrical circuits,
or ‘phone lines’ which communicate electronic information throughout the body. The
fascial system, which is comprised of the cellular and extracellular matrix and now appears
to be able to transmit information in the form of electrical and even photonic signals7, may
be considered to be analogous to the internet. Various influences, such as injury, chemical
imbalance and even neurological overstimulation due to stress, may lead to changes in the
electrical properties of tissue.6 The molecular and cellular changes at the site of primary
restrictions appear to produce reduced electrical conduction and increased electrical
resistance and/or capacitance.10 These changes result in local areas of static electrical
charge and increased tissue resistance and rigidity.
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Scanning
Nerves are essentially electrical circuits, and therefore areas of the body with more of these
circuits will generate a stronger electrical field. The hand contains a large concentration of nerve
endings and therefore it produces a relatively strong electrical field. This may be one of the
reasons we automatically place our hand on an injured area, such as a bumped knee or elbow,
without even thinking about it. Placing the hand or a biocompatible electromagnetic field over a
part of the body appears to introduce a normalizing influence, which results in a reduction in
tension in the area of injury. This may be due to the principle of induction, defined as the
generation of electrical current in a structure by the approximation of an electrically active
field11. The stronger field is said to induce current in the adjacent structure. Scanning utilizes
this principle to determine the location of the primary restrictions.
In the Matrix Repatterning scanning procedure, one hand is used to monitor the tissue
resistance in an area of the body, referred to as the Indicator, while the other hand is
systematically placed on a series of other locations. Alternatively, a MatrixMag Scanner,
which produces a specifically modulated magnetic field (similar but stronger than the field
generated by the hand) may be used to scan the body. The response of the Indicator (see
below) is used to verify the location of the primary restrictions.
The Bio‐Electric Assessment is a systematic scanning procedure used by Matrix Repatterning
practitioners to determine the presence of any current or persisting primary restrictions. It
involves the testing of approximately 36 anatomical sites.

Indicator
The indicator is any part of the body used to
verify the location of a primary restriction.
Various parts of the body may be used as an
indicator to test the rest of the body, based on
convenience for the practitioner and/or
comfort for the patient. Common areas
include the rib cage, the shoulder girdle, or
any large muscle belly. Since the fascial
system of the body is interconnected, via the
tensegrity matrix, as a continuous fabric or
kinetic chain, when the scanning hand or
MatrixMag™ Scanner is placed over a primary
restriction, that source of tension is
temporarily reduced, resulting in a slight
relaxation of the entire body. Monitored at
the indicator site, this results in a sense of
greater ‘give’ or depth of excursion.

Figure 6 – Use of MatrixMag™ Scanner and Indicator
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Treatment is applied to the identified tissues associated with the primary restriction. This
involves a gentle form of manual pressure, along specifically determined mechanical vectors. The
so‐called release process appears to be the result of the generation of piezoelectric current and
the resulting release of the static or stored electrical charge in the area of treatment. This allows
the molecular structure of the cells and the extracellular matrix to return to the relaxed state. In
addition, the use of electromagnetic stimulation, supplied by a device such as the MatrixPulse™
Scanner, can facilitate the release of locally stored electrical charge at the site of tissue injury. As
each of several vectors of restriction is released in this manner, the injury or primary restriction is
restored to a normal state of tissue tone. The therapeutic process involves the identification of
any and all primary restrictions accumulated over a lifetime, and their systematic treatment in
priority sequence. This typically leads to a restoration of optimal biomechanical and
physiological function, resulting in an improvement in overall well‐being.
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Structural/Objective Assessment (examples):
Posture, Morphology, Joint Mobility/Stability, Myofascial Tone

Morphology,
Symmetry,
Tenderness
• Prominences
• Depressions
Scoliosis
Mobility,
Symmetry
• Ranges of
Motion

Morphology, Symmetry,
Tone, Tenderness
 Size differences
 Muscle, ligament,
fascial tone
(hyper/hypotonic)

Stability, Tone
• Instability
• Hypotonic
muscles

Hyper/hypo
Kyphosis

Posture, Position,
Symmetry
 Levels
 Flexion, Extension
 Pronation, Supination
 Toe-out, Toe-in

Hypo/hyper
Kyphosis
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Structural/Objective Assessment Checklist
Morphology:
• Measure size of distal femoral epiphyses,
patella and proximal tibial epiphyses
(calipers)
• Measure length of tibial shaft (measuring
tape)

Ranges of Motion (Appendix - pp. 26-28)
• Shoulder
• Hip
Stability Tests (Appendix - pp. 29-33)
• Hip
• Knee
• Ankle
• Lower Lumbar Spine
Additional Objective Tests (Appendix - pp. 38, 39)
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Bio-Electric Assessment Chart (Introductory Level)

27

16

6

12

5

16

7

6

4

4

3

3
33

2

2

1

1

29

32
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Bio-Electric Assessment Procedure Checklist
1. The patient is supine with the knees flexed to
90 or extended and arms resting palm‐down
at the side of the body.
2. Stand at the side of the patient near the
Indicator1 site (see number #3).
3. Determine the indicator site to be used, by
testing the resistance for each side of the
lower rib cage, or another appropriate site
(quadriceps, brachioradialis) and choosing the
least resistant side.
4. Place the testing hand on the Indicator,
ensuring that it is relaxed and ‘melds’ to the
tissue. Maintain balanced stance and posture.
5. Containment2 is applied to the Indicator
perpendicularly (avoid gliding superficially)
and in an evenly distributed manner, until the
Barrier3 is attained. Arm in slight flexion; use
body weight – NOT arm extension.
6. Place the MatrixMag™ Scanner4 over the
target with the other hand.
7. Wait 2‐3 seconds and then test barrier depth
of the Indicator (containment). If the indicator
site responds by relaxing (receding), the target
is a Primary Restriction5.
8. Proceed by resting the testing hand on
Indicator site without pressure and move the
scanner to the next target site.
9. Repeat steps 7 and 8 to complete the
assessment for the rest of the body.

1.
2.

3.
4.
5.

Indicator: A part of the body used to test changes in tissue tone, in relation to the application of a
normalizing electromagnetic field or a mechanical influence.
Containment: Term to describe a specific form and amount of pressure applied to a part of the body to
determine tissue tone. The amount of pressure is just sufficient to meet, but not exceed the resistance
offered by the tissues (Barrier: see below).
Primary Restriction: A localized area of tissue injury, producing an alteration of the molecular properties of
the CS and the ECM and resulting in palpable restriction or rigidity.
Barrier: The intrinsic resistance of organic tissue, determined by the cumulative presence (or absence) of
Primary Restrictions.
MatrixMag™ Scanner: Proprietary biocompatible permanent magnetic device, used in the assessment and
treatment of Primary Restrictions.
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Treatment Principles and Procedures
The treatment process is based on the
principle of Piezoelectricity. The term
“Piezo” is derived from the Greek: piezein,
which means to squeeze or press.
Piezoelectricity: The charge that
accumulates in a solid material (ceramic,
metal, bone, collagen) in response to
applied mechanical strain. When a
piezoelectric material is compressed, it
generates electrical current and an electrical
field. The inverse is also true. When a
piezoelectric material is subjected to an
electrical field, it will change dimensions.
Research demonstrates that organic tissue, especially bone and collagen, has piezoelectric
properties. By applying containment pressure to injured tissue, electrical current is
generated. This releases the stored electrical charge in within the Primary Restriction, which
restores normal tissue tone and function.

Treatment Procedure
Checklist:
1. Landmark and Visualize the structure.
2. Use a local indicator to determine the
precise vectors required for
treatment.
3. Engage (‘Meet & Greet’) the barrier(s)
with one or both hands.
4. Relax: obtain a comfortable, balanced
posture.
5. Follow the resistance (“surfing”),
paying attention to local size, shape
and resistance patterns to guide your
treatment.
6. Allow the release.
7. Retest and continue treatment as
required.

13

Matrix Repatterning Principles of Treatment:
A River Runs Through It
By Dr. George B. Roth
The Matrix of the body is a complete electrical system. This means that it generates AND
conducts electricity. The generators are every cell of the body (small batteries) with the
central nervous system (cranium/brain, spinal/spinal cord and facial/dental/trigeminal) being
the most powerful source of electricity. This is due to the close‐packed arrangement of
neurons, as well as the focusing effect of myelin and oligodendrocytes in the CNS. All cells
are also conductors, however the peripheral, appendicular skeleton, especially the dense
long bones of the extremities have the additional role of acting as ‘grounding conduits’, to
complete the electrical circuitry of the body with respect to the earth's magnetic iron core.
Think of the body as a river. The nervous system is the ‘source’, the extremities are the
‘channels’ or ‘streams’ leading away from the source and the earth is the ‘ocean’. In order for
the river to flow freely to the ocean, the channels must be opened up first. This is the
concept of clearing any downstream blockage, which may impede the flow, as restrictions are
released upstream.
CNS: Cranium, Spine, Facial/Dental

Extremities: Long bones

Earth: Magnetic Core

Downstream Blockage: Primary Restriction

The additional factor to consider is that the nervous system is also the source of energy for
the extremities, so injuries to the cranium, spine and/or facial/dental structures may also
influence the ability of the extremities to be restored to optimal function. This is why there
is often a back‐and‐forth component to the treatment of the neural (central, upstream) and
peripheral (extremity, downstream) elements.
In conclusion, the goal of Matrix Repatterning is to restore optimal functioning to the
structural elements of the body at a profound level. This process recognizes the electrical
properties of the cells of the body and the effects of injury on this complex system. By
precisely locating these focal areas of electrical disruption (Primary Restrictions) and gently
releasing these restrictions, Matrix Repatterning practitioners are able to restore optimal,
pain‐free function and support the self‐healing properties of the body.
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Treatment Hierarchy
LEVEL 1*
 Diaphyses: TBS, FMS
 Diaphyses: RDS, ULS, HMS
Neurological:
• Cranial Vault (inferior)
• Upper Cervical Spine
• Dental
• Lower Cervical Spine
• Upper Thoracic Spine (Ant.)
• Thoracolumbar Spine (Ant.)
Umbilical, Meningeal
Torsion**

LEVEL 3*
• Visceral Fascia:
o Pelvic
o Abdominal
o Thoracic
• Scar Tissue
• Umbilical Torsion **
• Meningeal Torsion**

LEVEL 2*
Neurological:
• Cranial Vault, Oral, Facial
• Pelvis, Lower Lumbar Spine
• Thoracic Spine (Post.)
• Rib Cage
• Lower extremity epiphyses,
ankle, foot
• Upper extremity epiphyses,
wrist, hand, shoulder girdle

* Order of treatment within each level is based on scanning/structural priorities.
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** Umbilical and/or meningeal torsion should be assessed at various points in treatment plan (high
priority in infants, children, scoliosis cases and certain visceral and neurological conditions).

Assessment & Treatment Flowchart

ASSESSMENT
SUBJECTIVE FINDINGS
OBJECTIVE FINDINGS:

• Structural/Functional
• Bio‐Electric

ASSESSMENT:

• Determination location of Primary
Restrictions
•

Demonstrate correlation with Objective
Findings

TREATMENT PLAN (Hierarchy)

TREATMENT
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Tibial Shaft: Self Treatment
Assessment:

Lesion:
Long axis (Y)
expansion

Indicator: Test
quadriceps
barrier depth on
unaffected side
(Indicator)

1. Scan: Place
same‐side hand
over tibia shaft.
Wait 2‐3
seconds. Retest
indicator tone.
2. Check for
tenderness

Vector:
Place same‐side
hand over distal
femur. Press
gently toward foot
(containment).
Wait 2‐3 seconds.
Retest indicator .

Treatment:

Side View
1.
2.
3.
4.
5.

Sit with knee bent at 90, foot resting directly under knee.
Place same side hand over distal femur.
Place other hand over 1st hand. Lean forward with trunk.
Apply gentle equalizing pressure (containment) toward foot.
Note ‘release’. Retest.
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LE

Tibial Shaft

TBS

LESION:
Tibial Shaft, Y Axis
Expansion

TEST: Y Axis
Contacts: Anterior aspect of distal femur
Containment: Inferiorly
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Tibial Shaft

TBS

TREATMENT: Y Axis
Client Position: Supine or seated
Practitioner Position: Side of table, facing side of client’s body
Contacts: 1. Anterior aspect of distal femoral epiphysis
2. Anterior aspect of mid-tibial shaft
Containment: 1. Inferiorly
2. Posteriorly

A bolster can be placed here to
support the foot and ankle, while
at the same time providing
counter containment from below.
Wrap the bolster in non-slip
rubber mat to secure foot in
place.

1.
2.

1.

2.
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Femoral Shaft

FMS

LESION:
Femoral Shaft,
Y Axis
Expansion

TEST: Y Axis
Contacts: Anterior aspect of patella and distal femur
Containment: Superiorly
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Femoral Shaft

FMS

TREATMENT: Y Axis

Client Position: Supine or seated, knee flexed to 90 on involved limb
Practitioner Position: Side of table, facing side of client’s body
Contacts: 1. Distal femur and patella
2. Anterior aspect of mid-femoral shaft
Position the palm of this
Containment: 1. Superior
hand over the patella
2. Posterior

1.

2.

1.
2.
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Shoulder Range of Motion Test

GH

Abduction:

90

1. Client supine
2. Ask client to relax arm and
allow you to move the limb
for them
3. Support the arm at the elbow
as you abduct the shoulder
joint
4. Abduct the arm to a
comfortable range, making
sure to not cause the
scapula to elevate
5. Note angle at the shoulder
joint

External Rotation:
1. Client supine
2. Ask client to relax arm and
allow you to move the limb for
them
3. Support the arm at the elbow
as you externally rotate the
shoulder
4. Externally rotate the shoulder
to a comfortable range, making
sure not to produce
overpressure
5. Note angle at the shoulder joint

90

Internal Rotation:
1. Client supine
2. Ask client to relax arm and allow
you to move the limb for them
3. Support the arm at the elbow as
you internally rotate the shoulder
4. Internally rotate the shoulder to a
comfortable range, making sure
not to produce overpressure
5. Do not allow the shoulder to lift
off the table as this will affect the
accuracy of the test

90
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Hip Range of Motion Test

HIP

Flexion:
1. Patient supine, knees flexed to
90
2. Ask patient to lift lower limb
3. Support the leg at the knee and
heel
4. Flex the hip to comfortable range,
making certain that the pelvis
does NOT lift from the table
5. Note angle at hip: 0 =
anatomical position, 90 = thigh
perpendicular to floor

90

Extension:
1. Patient lateral recumbent, hips and
knees comfortably flexed
2. Ask patient to lift the top limb
3. Support the leg under the knee and
leg and the hip over the greater
trochanter
4. Extend the hip to comfortable
range, making certain that the
pelvis does NOT extend in relation
to the trunk
5. Note angle at hip: 0 = thigh in line
with trunk, angle less than 0 is
assigned a negative (-) value

0
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Hip Range of Motion Test

HIP

External Rotation:
1.
2.
3.
4.

Patient supine, knees flexed to 90
Ask patient to lift lower limb
Support the leg at the knee and the heel
Maintain the thigh at 90 of flexion (or at a
comfortable degree of flexion if 90 is not
possible)
5. While maintaining the thigh in position,
rotate the leg toward the midline, making
certain that the pelvis does not move
6. Note angle at hip: 0 = parallel to sagittal
plane of trunk, 45 = midpoint in relation to
transverse plane of trunk

90

Internal Rotation:
1.
2.
3.
4.

Patient supine, knees flexed to 90
Ask patient to lift lower limb
Support the leg at the knee and the heel
Maintain the thigh at 90 of flexion (or at a
comfortable degree of flexion if 90 is not
possible)
5. While maintaining the thigh in position, rotate
the leg away from the midline, making
certain that the pelvis does not move
6. Note angle at hip: 0 = parallel to sagittal
plane of trunk

90
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Lumbar Stability Test

LSP

TEST: Paraspinal
(multifidus, rotatores) Tone

Client Position: Prone or side lying
Practitioner Position: Side of
table, facing client’s head
Contacts: Paraspinal sulcus
bilaterally
Action: Anterior pressure, noting
comparative tone in relation to other
segments
Note: Hypotonicity of the multifidus
and rotatores muscles typically
correlates with lumbar instability

TEST: Pelvic Lift Test
Client Position: Supine
Action: Patient is instructed to lift
pelvis toward ceiling (NOT pelvic tilt)
approximately 1 cm. and then
immediately return to the resting
position.
Response: Pain on elevation or
return to neutral is positive for lumbar
instability.

© Matrix Institute
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Knee Stability Tests

KNE

TEST: Anterior Drawer
Test
Client Position: Supine
Practitioner Position: At side
or foot of table, facing client’s
head
Contacts: Posterior aspects of
proximal tibia with flat finger
contact. Thumbs crossing joint
line anteriorly (no pressure
added). Stabilizing contact on
dorsum of foot
Action: Anterior translation of
tibia, noting degree of stability or
laxity

Stabilization of
foot with knee

TEST: Medial Hamstring Tone
Client Position: Supine
Practitioner Position: At side of patient
Contacts: Flat hand contact on centre of medial hamstrings (at 45),
stabilizing contact from opposite side
Action: Antero-lateral pressure, noting tone
Note: Hypotonicity of the medial hamstring muscles often correlates with
anterior instability of the knee
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Knee Stability Tests

KNE

TEST: Posterior Drawer Test
Client Position: Supine, knee at 90
Practitioner Position: Side of table, facing client’s lateral leg
Contacts: Anterior aspect of proximal tibia, stabilizing contact on superior aspect
of distal femur
Action: Posterior translation of tibia, noting degree of stability or laxity

TEST: Popliteus Tone
Client Position: Supine, or prone leg extended
Practitioner Position: Side of table, facing client’s lateral leg
Contacts: Posterior popliteal fossa
Action: Anterior pressure, noting tone
Note: Hypotonicity of the popliteus muscle typically correlates with
posterior instability of the knee
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Hip Stability Test

HIP

TEST: Gluteus Medius Tone
Client Position: Supine
Practitioner Position: Side of table, facing side of client’s body
Contacts: Midway between iliac crest and greater trochanter in mid-axillary line
Action: Medial pressure
Note: Determine if one side is more hypotonic than the other. Hypotonic gluteus medius muscles
contribute to instability of the hip

© Matrix Institute
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Hip Stability Test

HIP

TEST: Trendelenburg Test
Client Position: Standing
Practitioner Position: Behind or in front of client,
observing hip levels
Action: Have client stand on one leg, then the other
Note: Positive sign = pelvis on raised leg side drops or
client has difficulty maintaining a stable stance.

Normal Sign:
Pelvis remains
level when leg is
raised

Positive Sign:
Pelvis on raised
leg side drops
due to weakness
of gluteus medius
on stance side

© Matrix Institute
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Restoration of Joint Stability with Matrix Repatterning
The Role of ‘Sacrificial Joints’
By Dr. George Roth, DC, ND
Over the years, I have often noticed that athletes, from professionals to weekend warriors, are
outfitted with some rather unusual equipment in order to compete or participate in their designated
sport. For some, it consists of multicolored, neon tape adorning their shoulder. For others, it is a knee
brace, whether in the form of a tensor bandage or an elaborate ‘Robocop’ affair, complete with
stainless steel hinges and reinforced stays, or various types of wrist and ankle supports. Many people,
even non‐athletes, wear lumbar supports and back braces to deal with low back pain and disc‐related
injuries.
From time‐to‐time, people from all walks of life find the need to overcome painful and limiting
conditions, through the use of assistive devices to support painful and unstable joints. These devices
come in all shapes, sizes, colors and designs, but they all have one thing in common: they are designed
to stabilize and limit movement in a particular part of the body because, for some reason, the joints in
that area have lost their ability to function in a normal, pain‐free manner. Certain joints are more likely
to be affected in this way, and as a result, may be more prone to the development of degenerative
changes, including osteoarthritis (OA). The knee, hip, shoulder, lower lumbar and cervical spine, and
certain interphalangeal joints are most commonly affected. OA is a general diagnosis, which may be
the result of a variety of causes. Mechanical stress on the joint may be one of the factors, and joint
instability may be associated with certain types of OA 1. I have found, as have many other clinicians,
that joint instability is often present in the lumbar spine, knee or shoulder. Interestingly, these joints
are also very susceptible to the development of OA. The question I have asked myself over the years
is: Why do these joints become unstable?
A Surprising Result
About 20 years ago, a patient came to see me regarding a condition of low back pain. He also
happened to mention that he was scheduled for knee surgery to repair the ACL. As part of my
examination, I checked his knee stability. I noticed that it was extremely unstable, but thought nothing
more of it. I proceeded to treat him using a new technique I had been developing, called Matrix
Repatterning (MR). I found a number of injury patterns associated with the lower extremities, the
pelvis and the thoracolumbar spine and rib cage, and treated these accordingly. A few weeks later,
after a series of about six sessions, the patient reported that his back pain was gone. He also happened
to mention that his knee also felt much better. “As a matter of fact,” he stated, “when I went back for
my pre‐operative examination with the surgeon, he checked my knee and couldn’t find anything wrong
with it anymore. He said that he didn’t know why I was told I needed surgery in the first place!” I
didn’t know how to respond, but decided to go ahead and recheck his knee stability. It was perfect!
That case got me thinking. How had his knee regained stability? Did my treatment have anything to do
with the improvement? I started monitoring knee stability in my patients, and noticed that it often
improved when I treated certain areas of the body. Slowly, a pattern began to emerge demonstrating
a rather consistent association with injuries, in other areas of the body that somehow seemed to be
associated with knee instability. Once these areas of focal tissue injury, which I refer to as primary
restrictions, were resolved, unstable knees would become stable. ... and stay that way. At the time,
other than observing this rather startling clinical manifestation, I had no way to explain the mechanism
of improvement.
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A New Theory of Joint Stability Emerges
Several years later, a podiatrist came to see me for his chronic knee pain. As I performed my initial
assessment, I was able to demonstrate how his knee instability was directly associated with an injury
to his pelvis. As I positioned the magnetic field device (Matrix Scanner) used to determine the location
of primary restrictions, on his pelvis, he was quite astonished that I was able to immediately restore
the knee stability. “How was that possible?” He asked. In the past, I had considered some type of
compensatory alteration in the tensile properties of the ACL and PCL. But this was an immediate
change, and I could not understand how ligaments that had been lax could suddenly increase in tone.
And, here was a fellow health professional, someone highly respected in the field of podiatric
medicine, and who worked closely with a number of orthopedic surgeons. I needed to consider my
explanation carefully.

I considered the evidence:
1. The knee was initially profoundly unstable.
2. Temporarily neutralized the restriction in pelvis, using the scanner.
3. The knee instantly stabilized.
4. I removed the scanner.
5. The knee once again became unstable… instantly.
I thought: what works that fast in the body? Could it be
a neuromuscular response? What muscle could possibly
be affecting stability of the knee? How was this
response being mediated?
Recent studies have
postulated the popliteus as an important dynamic
stabilizer of the knee 2, 3. It is intricately attached to
several internal structures of the knee, including the
lateral meniscus, the posterior capsule of the knee, the
PCL and the MCL4. I decided to look into the possible
role of this muscle on the function of the knee. I also
decided to investigate the possible role of appropriately
targeted treatment, such as Matrix Repatterning, which
might help restore stability to the knee, and thus
promote healing of this joint (See Figure 1).

Figure 1: Knee stability
provided by popliteus
muscle.

The typical clinical approach to an unstable knee is
through exercise of the large muscle groups, or if all else
fails, surgery for the so‐called “torn ACL or PCL”. The
purported incidence of actual tears of these ligaments
appears to be much less than indicated by radiological
reports.

1. Matrix Scanner: Proprietary Device (magnetic field device), used to localize areas of reduced electrical conductivity associated with tissue injury. The applied
magnetic field appears to induce electrical current in the affected area, reducing local tissue restriction. Due to continuity of fascial structures via the cytoskeleton
and the extracellular matrix (ECM), this change in tissue tension allows the practitioner to determine the precise location of primary restrictions (PR’s).
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Surgical reports often contradict the findings of radiologists in these cases 5. Recently, I have also
discovered that anterior instability of the knee is often accompanied by reduced tone of the biceps
femoris, and that treatment of the pelvis, often restores tone in this muscle along with knee stability, as
measured with an anterior drawer test. Additional muscular and fascial associations appear to mediate
ankle stability. In the shoulder, a similar mechanism has been identified regarding the possible role of
the supraspinatus and teres major and/or minor as stabilizers of the gleno‐humeral joint (see: Figure
2)6.
Joint Stability as a Symptom of Core Injury

Figure 2: Shoulder stability
provided by supraspinatus
muscle.

The Matrix Repatterning assessment is designed
to determine the location of focal areas of tissue
restriction, referred to as primary restrictions
(PR’s). PR’s are often located in areas of the body
remote from the area of symptoms, which may
be compensatory to the effects of the PR’s. As I
reviewed the areas containing the primary
restrictions that seemed to be associated with
joint instability, I noticed that they were
invariably located in the torso and pelvis – the so‐
called core structures of the body. Treatment of
these areas usually resulted in restoration of
stability in the involved joints, which appeared to
occur primarily in peripheral joints.

The one exception was the lumbar spine, which is located in
the core region. But this one exception, proved to be a key to
my understanding of this important mechanism.
I postulated that the purpose of instability was to protect the
core structures from additional mechanical strain and potential
debilitating or even life‐threatening damage. In particular, I
reasoned that one of the primary goals of this protective
mechanism might be to protect a particularly vital structure,
namely the spinal cord. The knee, ankle, shoulder and wrist
joints, completely dependent on soft‐tissue for stabilization,
could serve the role of “sacrificial gears”. This is a term used
with industrial machinery, such as printing presses, where
specific gears constructed of less robust materials, are situated
at non‐critical points in the device. These are deliberately
designed to fail and disintegrate should the machinery become
severely compromised, thus protecting more critical
components. Could the unstable joints in fact, be sacrificial
joints (see: Figure 3)?

Figure 3: Sacrificial Joints (circles),
Core Structures (oval).
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Treatment of these areas usually resulted in restoration of stability in the involved joints, which
appeared to occur primarily in peripheral joints. The one exception was the lumbar spine, which is
located in the core region. But this one exception, proved to be a key to my understanding of this
important mechanism.
But, what about the lower lumbar spine? The spinal cord is a key core structure that must be protected,
however as we know, the spinal cord ends at the level of L2 or L3. Thus, the neurological structures of
the lower lumbar spine (cauda equina), composed of separate nerve tracts, each protected by the
meninges, are much less vulnerable to serious damage. Lumbar stability appears to be related to the
influence of multifidus and rotatores tone, as confirmed in recent studies7. Correcting primary
restrictions in key core structures, such as the thoraco‐lumbar spine and pelvis tends to turn these
muscles back on, thus restoring stability and allowing for improvement articular in stability and potential
resolution of lumbar dysfunction.

An Emerging Paradigm in Structural Therapy ‐ Turning Joint Stability Back On
Matrix Repatterning is a gentle form of manual therapy, based on a recent understanding of the
ultrastructure of the body, specifically the intracellular and extracellular matrix, and their influence on
structural, mechanical and physiological properties of the body. The basic premise is that gentle manual
therapy applied to areas of the body identified as primary restrictions, can help to restore the functional
capacity of tissue, restoring its elastic and electrochemical properties 8, 9, 10. Primary restrictions are
often located in the deep core structures within the skeletal frame (referred to as intraosseous lesions),
and the fluid‐filled thoracic and abdomino‐pelvic areas, directly related to the spine, pelvis and rib cage.
These injury patterns are often associated with impact injuries, such as falls, sports injuries, and motor
vehicle collisions.
Remarkably, treatment of primary restrictions, often located in remote parts of the body, using Matrix
Repatterning, appears to immediately restore stability in certain joints. What could account for this
response? It is my current theory that there may be a feedback mechanism, mediated by spinal reflexes
or mechanical‐electro‐chemical signals generated within the extracellular matrix (ECM) 11. These
systems may be able to monitor potentially threatening injuries, and respond by triggering inhibitory or
excitatory efferent neurons (spinal/neurological level), or via the production of electro‐chemical signals
to activate specific tonal structural proteins within the ECM. Whatever the mechanism may be, it
appears to allow the body to rapidly modulate stability of the peripheral, appendicular joints, as well as
– notably – the lower lumbar spine.
Practitioners, trained in Matrix Repatterning, have confirmed that joint stability is often restored when
the underlying primary restrictions are properly addressed. In this way, they have been able to help
many conditions associated with joint instability, resulting in significant clinical improvement. Further
research is also required to assess the effectiveness of this approach on the possible reversal or
prevention of degenerative changes associated with these joints.
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Concussions – New Hope for Recovery
New Treatment Options Provide Hope for Recovery
By Dr. George B. Roth

Head injuries, often categorized as concussion or Traumatic Brain Injury (TBI), can lead to the
neurological consequences, such as memory loss, learning disorders, dementia, visual
impairment, hearing loss, tinnitus, sleep disorders, headache, vertigo, seizures, depression and
many other conditions affecting work performance and overall quality of life. The costs to
society, both medically and economically, are enormous. TBI is extremely common and has
been referred to as a “silent” epidemic.
*Source: Center for Brain Injury and Repair (U.S.)
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Research: Evidence of Cellular Damage
In the July‐August 2010 issue of Discover magazine, Carl Zimmer outlined the cellular and
molecular consequences of head injuries. He outlined recent research by Douglas Smith, MD
that “a blow to the head can change the neural architecture of the brain from elastic to brittle,
with devastating consequences.”8 Dr. Smith, Director of the Center for Brain Injury and Repair
at the University of Pennsylvania, has discovered how even mild brain injury can cause subtle
damage to the molecular structure of brain cells. These experimental insights may provide an
explanation for the some of the more serious effects of TBI, which medical researchers refer to
as diffuse axonal injury.9
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Treatment Options: New Hope
Despite the immensely important insights into the effects of TBI, most researchers and
clinicians agree on one fact: there is nothing that can currently be done to reverse the effects of
brain injury. Other than managing the effects of TBI through occupational retraining, family
counseling and providing guidelines for assessment, medicine has very little to offer the
sufferer of this devastating condition. Recently however, clinical evidence is pointing to new
hope for recovery from the effects of certain types of traumatic brain injury.
Matrix Repatterning, a breakthrough in the treatment
of many types of injury, is a gentle and lasting form of
manual therapy, developed by Dr. George Roth and his
team of clinicians and researchers at the Matrix
Institute in Newmarket Ontario Canada (just north of
Toronto). Therapy is based on the restoration of
cellular structure and elasticity through the use of
specifically targeted treatment, which releases
mechanical tension at the cellular level by stimulating
piezo‐electric current.3,5,6 It is currently used to treat a
variety of structural conditions, including back, neck,
shoulder, hip and knee pain, headache (including
migraine), carpal tunnel syndrome, gatro‐esohageal
reflux (GERD), snoring and sleep apnea, and TMJ
syndrome among others.

Matrix Repatterning Treatment

A New Understanding of the Mechanism of Injury

Cytoskeleton

Matrix Repatterning assessment and treatment is based on
research into the structural properties of the cell (the
cytoskeleton and the extracellular matrix), which have been
poorly understood until recently.1,2,4 Impact injury, for
example, is thought to be more easily absorbed by the more
dense, fluid‐filled structures, such as internal organs and the
cranium (head and brain), as well as osseous structures
(bone).7 Recent evidence suggests that cellular injury leads
to electrical, mechanical and chemical changes in the body,
causing inflammation and enlargement of internal organs
and bone, and mechanical stress on muscles, fascia and
joints, which can produce symptoms such as pain and
restricted movement.

Therefore, treatment applied to the deeper, denser structures, often improves many of these
symptoms. Patients from all walks of life have experienced significant levels of improvement in
overall function, reduced pain, as well as relief from many of the consequences of traumatic
brain injury. Further research to determine the potential of Matrix Repatterning is being actively
pursued.
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Is it Time for Chiropractic to Evolve?
by Dr. George B. Roth, BSc, DC, ND, CMRP
Science or Philosophy
I recently searched the internet for scientific evidence to support chiropractic. Unfortunately, most of
the references emphasized the lack of scientific validation or measurable outcomes to support the
basic tenets of our profession. At best, there are a few studies which demonstrate a modest
advantage for chiropractic manipulation over some prescription medications, for certain conditions,
such as back pain. However, the overall impression is that chiropractic science is still relatively
unproven and that chiropractors are only minimally accepted as part of the health care team.
I have been a chiropractor for over 40 years, but early in my career I became convinced that I was not
achieving the kinds of results promised when I attended school. I also witnessed many of my
colleagues becoming disheartened or failing in practice. They had come into this profession with high
expectations and a sincere desire to help their fellow humans, but the types of treatments they had
been taught, did not live up to these expectations.
Like many of you, I pursued a long search for
additional modalities to improve my results,
validate my outcomes and give me the confidence
to be able to find and resolve my patients’
conditions. In this search, I was blessed to meet
several researchers and clinicians from other fields
(cell biology, biomedical engineering, orthopedic
medicine, osteopathy and physical medicine), who
were making amazing discoveries regarding the
underlying effects of injury and biomechanical
dysfunction at the cellular, bio‐electrical and even
the molecular level. I recognized that, in order for
a system of therapeutics to be valid it had to be
congruent with this emerging science.

Figure 1: Model of C1, cast from a real skeletal specimen.
Note the enlargement of the right articular process and
the spinal canal, which measured 2 mm. larger in every
dimension.

Startling Observations…
Bone Enlarges with Injury!
While studying radiology in chiropractic school, I noticed that the size of a structure on one side of the
body was often different than its counterpart on the other side. For example, the proximal femoral or
humeral head, or the tibial plateau on one side was noticeably larger than the opposite side in the same
individual. My professors were unable to shed any light on these findings. As an anatomy lab instructor
at the college and from subsequent observations of cadaverous specimens, I was able to confirm these
differences. At the time, these facts were simply filed away, and it was only many years later that these
early observations came to be viewed in a new light, based on my own clinical research.
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By carefully examining a better quality skeletal model, which is cast from a real skeleton, you can
verify many of these same discrepancies for yourself. Besides the examples of the femur, tibia
and humerus mentioned earlier, a close inspection of the spine can be very revealing. Note the
differences in the size (width, depth and height of the articular processes) at various levels
throughout the spine. Figure 1 demonstrates these differences in the size of the articular
processes of the atlas. It is my contention that on palpation, these areas of enlargement may be
easily mistaken for a relative rotation or translation of the vertebral segment (see: Subluxation: A
Case of Mistaken Identity, below).
Recent evidence from the University of California, revealed by the powerful Atomic Force
microscope, under the direction of physicist Paul Hansma and his team1, has confirmed the
presence of certain protein structures within bone that expand with injury. These findings are
consistent with my clinical observations, which were first made over 40 years ago (see Figure 2).

Figure 2: Microscopic Evidence of Bone Expansion with Injury, Paul Hansma Lab, University of California, Berkeley,
2005. (with permission from the author)

Restoration of Bone Size and Joint Healing
One of the major clinical breakthroughs that I and my colleagues were able to accomplish was that
bone size appeared to be restored to normal with treatment. At first we questioned these results
and followed them up with precise measurements using calipers and tape measures. Inter‐tester
validation appeared to confirm our findings.
Several years ago, I treated a 15‐year‐old male hockey player, who had been suffering with knee
pain for several months, which not only prevented him from playing, but also caused considerable
pain during normal daily activities, such as climbing stairs, which he was only able to accomplish in a
slow, hobbling manner. Fortunately for me, orthopedic surgeons were monitoring the size of the
bones at the knee with a high degree of precision, due to an underlying genetic condition. As a
result, they took consistent measurements to within one‐hundredth of a millimeter.
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They were all surprised when the femoral condyle and the tibial plateau of the left knee, which had
been approximately 5 mm. larger than its counterpart on the right, had suddenly shrunk by that
amount after only a few treatments (see Figure 3 and 4). Subsequently, the young man’s parents
noted that he was once again ‘flying up’ the stairs with absolutely no pain. This case verified my
contention that normalization of the shape of the bone is possible and appears to allow for the
restoration of the joint space and biomechanical function, resulting in improved healing of the entire
joint complex.
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Figure 3, Pre‐treatment: Femoral and tibial
epiphyses enlarged, approximately 5 mm.
compared to the right. *Note relative narrowing of
the medial joint space.

Subluxation: A Case of Mistaken
Identity?
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Figure 4, Post‐treatment:
Femoral and tibial
epiphyses restored to same size as the right side,
following treatment. *Note opening of the medial
joint space.

It is my belief that Roth has solved the mystery of
the vertebral subluxation. My experience… has
taught me that vertebral subluxations are caused by
the effects of injury absorbed by bones and other
structures, sometimes spinal, and often remote
from the spine, which create patterns of
compensation throughout the body that involve the
spine. I have found that the reason vertebral
subluxations recur is that the underlying patterns of
absorbed injury and compensation have not been
addressed.
The
work
routinely
resolves
subluxations, and since I have been doing it, I have
not found it necessary to adjust anyone.

The subluxation theory and the idea that bones
‘go out of place’ has long been questioned.
However, it is my belief that the entire premise
may simply be a matter of mistaken identity. By
this, I mean that the palpatory impression of
‘misaligned vertebra’ may, in fact, be the result
of enlargement of part of the vertebral segment
(see Figure 1, above). The fact that many
patients achieve benefit through chiropractic
adjustment, may be due to its influence on the
actual structure of the osseous enlargement, Dr. Allen Berger
albeit inadvertently, on the part of the Denver Colorado
practitioner.
I am now of the opinion that, if practitioners were made aware of the fact that injury actually alters
the shape and size of bone in the spine and throughout the body, they would be eager to apply
methods that would more precisely target these areas and thus achieve even better results.

45

Neurological Evidence
One of the major factors, which drew me to chiropractic in the first place, was its emphasis on
the central importance of the nervous system. This made absolute sense to me, as a disruption
of neurological signals to any area of the body, could lead to serious functional consequences
and even survival. The unique anatomical structure of the spine is exquisitely designed to afford
substantial protection to the spinal cord, while still allowing for mobility and flexibility.
However, it was always a mystery to me why there was never any mention in the chiropractic
literature regarding the most significant concentration of neurons in the body, housed in the
equally protective structure of the cranium. It was only when I embarked on a study of
osteopathic medicine that I realized how profound this omission was. The more I investigated
this important aspect of human anatomy and the common injuries, which can often lead to life‐
altering outcomes, the more I recognized how important it was for me to incorporate a rational
approach to treatment of this area.
By applying the principle of identifying and normalizing the structure of the cranial bones, as
with other areas of the body, we have witnessed a remarkable degree of success in helping
individuals recover from many devastating neurological consequences, including cognitive,
visual, auditory, vestibular and neuromuscular conditions. Several independent researchers
have verified these outcomes 3, 4.
Dr. Norman Doidge, MD, who is on faculty at Columbia University and the University of Toronto,
is a world‐renowned expert in the field of brain injury and neuroplasticity. After hearing about
our approach, he conducted an in‐depth investigation, which included observations of
treatments, patient interviews with numerous concussion and post‐concussion patients, as well
as participating in the training program himself. In his recent best‐selling book, The Brain’s Way
of Healing, he comments: “I view it as prudent to have a Matrix assessment after a blow to the
head… observing such cases has led me to hope that soon, Matrix Repatterning will be routinely
applied in hospital emergency departments.”
As a DC in Minneapolis, I have been able to help people with chronic concussion symptoms (and
many other conditions). The kinds of results I’ve seen might appear surprising to most people, but
I’ve now come to expect them. In the end, this isn’t about me or what a great practitioner I am. It’s
about the beauty of what this work is. When I came to Toronto for the first time [to study with Dr.
Roth], I didn't really know what to expect. I thought I was coming to learn a fascial, soft tissue
technique. And in the first hour I recognized that that's not really what this was about. This is
something entirely different. So, I wasn't even there for the reason I thought I was… and it changed
my life and it changed my career. I'm never going back.
Dr. Andy Stella
Minneapolis Minnesota
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The Evolution of Chiropractic
Through a combination of relentless questioning and evaluation of measurable, objective changes
(biomechanical, structural, radiographic, biochemical and neurological) in my own practice and
those of my students and colleagues, I was gradually able to evolve a method to identify and resolve
many of the osseous (and other fascial) effects of injury and thus improve our clinical outcomes.
Over the years, this protocol has been recognized by a growing number of chiropractors, as well as
clinicians and researchers from various fields. I have been gratified to note that many of them have
been able to reproduce the same measurable outcomes, which I observed.
In chiropractic college we were taught to treat the problem and not the symptom and then innate
intelligence would assist the body to heal itself. But, the fact that the same segments needed to be
treated repeatedly was very disheartening. I remember saying to myself ‘If the body is so intelligent,
I wish it would just tell me what to do!’
Matrix Repatterning (MR) is a system, which helps the chiropractor communicate with the body
holistically, honoring the innate intelligence. The body not only tells me where the injuries are located, it
also gives me clear guidance on how to release the strain patterns. Each time I see a client I am treating a
new, deeper layer of injury (no repetitive adjustments of the same segment) and clients are able to
maintain their new alignment. I have been practicing MR for over 15 years and I am still in awe of the
technique and the results.
Dr. Alison Coutts
Toronto Ontario Canada

My goal has always been to find measurable evidence to support any of the techniques we, as
chiropractors, provide. I have often wondered how things might be different if our profession were
to embrace and integrate the latest developments in cell biology, molecular biomechanics,
biomedical engineering and bio‐electricity4, 5. These emerging disciplines are crucial to our
understanding of the effects of injury at the most fundamental level of the human body. It is my
belief that these scientific advances would support much of what we already provide and help us
evolve even further as a truly science‐based profession. I sense that there is a growing desire among
many in our profession to see chiropractic take its rightful role in the health care industry, as leaders
in the field of physical medicine. The way ahead will benefit not only our profession, but also the
countless individuals who are looking for real solutions for many painful and limiting conditions.
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Evidence of Bone Repair Using Matrix Repatterning
A Case Report
Dr. George B. Roth, DC, ND, CMRP
Oliver Hartan, RMT, CMRP
ABSTRACT
Case Study: A young girl presents with long‐standing non‐union of a surgically‐induced fracture
of the right tibia and subsequent evidence of polyostotic fibrous dysplasia 1. This case outlines
the effects of a brief intervention using Matrix Repatterning (see below under “Methods”).
Methods: Matrix Repatterning uses a manual scanning procedure to determine the location of
primary restrictions, followed by mechanical testing to determine specific vectors of fascial
tension. Treatment involves the application of gentle manual therapy coupled with a
biocompatible magnetic field. Six treatments were administered over a period of three months.
Radiographs of the involved tibia were compared before and after the treatment regime.
Results: Significant improvement in osseous integrity was demonstrable after the completion of
the treatment regime.
Conclusions: These findings suggest that Matrix Repatterning procedures may be beneficial in
the treatment of certain types of osseous injury, including fracture non‐union and other
degenerative conditions associated with injury. These results suggest that a randomized
controlled trial within a broader population base might be indicated.
Key Words: Matrix Repatterning,
piezoelectricity, mechanotransduction
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INTRODUCTION
Fibrous dysplasia is an uncommon bone disorder in which scar‐like (fibrous) tissue develops in place of
normal bone. This irregular tissue can weaken the affected bone and cause it to deform or fracture. In
most cases, fibrous dysplasia occurs at a single site in one bone, but can occur at multiple sites in
multiple bones. Single bone involvement usually occurs in adolescents and young adults. People who
have more than one affected bone typically develop symptoms before the age of 10. Although fibrous
dysplasia is a genetic disorder, it's caused by a gene mutation that's not passed from parent to child.
There's no cure for the disorder. Treatment, which may include surgery, focuses on relieving pain and
repairing or stabilizing bones1.
Allie* is a teenage girl who has struggled her whole life with debilitating structural bone conditions. Her
issues began at approximately 1 year of age when she broke her right tibia, near the distal growth
plate. The tibia did not grow normally after that injury. Ultimately, she was diagnosed with a serious
bone disorder called fibrous dysplasia.
At age 9, she had a significant surgery to lengthen the affected leg. After the surgery, while recovering
in an air‐cast, she broke her tibia again. Despite an endless array of further invasive surgeries (including
the insertion of a Fassier‐Duval rod), medications and the use of a bone stimulator, the problems
persisted and she was told that her leg would continue to deteriorate. By the time she was 14, Allie was
in constant pain and unable to walk without the use of assistive devices.
Provided with the information that Allie’s condition was incurable, her mother sought out other
alternatives. Upon researching information about the possible benefits of Matrix Repatterning, she
sought the services of a Certified Matrix Repatterning Practitioner (Oliver Hartan RMT, CMRP).

METHODS
Matrix Repatterning is based on an evolving model of the underlying structure of organic tissue,
referred to in this context, as the Tensegrity Matrix* – that may explain the complex interrelationship
of all the structural components of the body. It extends the basic concept of the tissue response to
injury, beyond the level of joint, muscle and ligament, to include all structures of the body as potential
sources of dysfunction.
Matrix Repatterning is a manual approach, which addresses the primary sources of dysfunction in the
connective tissue‐fascial system (Primary Restrictions). It incorporates objective and reproducible
methods, based on a scientific foundation of structural pathophysiology. Treatment is gentle and
painless, and results in global biomechanical reorganization and postural stabilization, encouraging the
body towards normal, pain‐free function. It is currently in use by physical therapists, chiropractors,
physicians, osteopaths, athletic trainers, massage therapists and veterinarians on six continents and
twelve countries around the world.
In the Matrix Repatterning scanning procedure, one hand is used to monitor the tissue resistance in an
area of the body, referred to as the indicator, while the Matrix Scanner, a device which produces a
bio‐compatible magnetic field, is systematically placed on a series of other locations. The response of
the Indicator (a reduction in tissue tension) is used to verify the location of the primary restrictions.
Various parts of the body may be used as an indicator to test the rest of the body, based on
convenience for the practitioner and/or comfort for the patient. Common areas include the rib cage,
the shoulder girdle, or any large muscle belly.
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Since the fascial system of the body is interconnected, via the extracellular matrix, as a
continuous fabric or kinetic chain, when the Matrix Scanner is placed over a primary
restriction, that source of tension is temporarily reduced, resulting in a slight relaxation of
the entire body. Monitored at the indicator site, this results in a sense of greater ‘give’ or
depth of excursion. Therefore, the part of the body being scanned, which caused the
indicator to relax, is considered to be a primary restriction.
Treatment is applied to the identified tissues associated with the primary restriction. This
involves a gentle form of manual pressure, applied to specifically determined mechanical
vectors, along with the scanner, which produces a similar effect. The mechanism of
conversion of the pathophysiological state to one of more normal tone due to the
application of manual methods has been speculated on several researchers7. The so‐called
release process (tissue relaxation) may be the result of the generation of piezoelectric
current and the resulting release of the static or stored electrical charge in the area of
treatment. Theoretically, this allows the molecular structure of the cells and the
extracellular matrix to return to normotonic state. As each of several vectors of restriction
is released in this manner, the injury or primary restriction is restored to a normal state of
tissue tone. The therapeutic process involves the identification of any and all primary
restrictions accumulated over a lifetime, and their systematic treatment in priority
sequence. This typically leads to a restoration of optimal biomechanical and physiological
function, resulting in an improvement in overall well‐being.

*Tensegrity Matrix: This structural designation is based on evidence developed by a leading researcher in the field
of cellular mechanics and structure:
“Re‐evaluation of human pathophysiology in this context reveals that a wide range of diseases included within
virtually all fields of medicine and surgery share a common feature: their etiology or clinical presentation results
from abnormal mechanotransduction. This process may be altered by changes in cell mechanics, variations in
extracellular matrix structure, or by deregulation of the molecular mechanisms by which cells sense mechanical
signals and convert them into a chemical or electrical response. Molecules that mediate mechanotransduction,
including extracellular matrix molecules, transmembrane integrin receptors, cytoskeletal structures and associated
signal transduction components, may therefore represent targets for therapeutic intervention in a variety of
diseases. Mechanotransduction – the process by which cells sense and respond to mechanical signals – is mediated
by extracellular matrix, transmembrane integrin receptors, cytoskeletal structures and associated signaling
molecules.
Mechanical forces are critical regulators of cellular biochemistry and gene expression as well as tissue
development. Many ostensibly unrelated diseases share a common feature that their etiology or clinical
presentation results from abnormal mechanotransduction. Mechanotransduction may be altered through changes
in cell mechanics, extracellular matrix structures or by deregulation of the molecular mechanisms by which cells
sense mechanical signals or convert them into a chemical response. Molecules that mediate mechanotransduction
may represent future targets for therapeutic intervention in a variety of diseases. Insights into the mechanical
basis of tissue regulation also may lead to development of improved medical devices, engineered tissues, and
biomimetic materials for tissue repair and reconstruction”
Donald Ingber3
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RESULTS
Radiographs were taken at the surgeon’s office before the treatment plan began (Figures 1,
2). Six 45‐minute sessions of Matrix Repatterning were administered over a 3 month period.
New radiographs were taken 4 months after the previous series. These revealed a
significant amount of bone regeneration (Figures 3, 4). The only treatment she had received
during that time was Matrix Repatterning. (Post‐script: in November 2018, the metal rod
was removed and Allie’s condition continues to improve.)

Radiograph Evidence

Figure 1: Pre‐treatment anterior, March 2017

Figure 3: Post‐treatment anterior, July 2017

Figure 2: Pre‐treatment lateral, March 2017

Figure 4: Post‐treatment lateral, July 2017
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Following her course of therapy, Allie had significant pain reduction and was able to walk
comfortably without assistance. Today she is virtually pain free and able to ambulate without
the use of assistive devices.
CONCLUSIONS
This case demonstrates the potential value of a gentle, non‐invasive, targeted approach to
restore damaged tissue and allow for the regeneration of osseous tissue. Bone is essentially a
collagen framework, much like the rest of the connective tissue system. The assumption that
it is a rigid, non‐malleable tissue has been revealed to be largely erroneous10. It is subject to
structural alteration due to injury, and with the appropriate therapeutic application, may be
restored to a relatively normal, functional state. This implies that Matrix Repatterning may be
applicable to a wide range of common types of physical injury, resulting in pain and limited
function. It is the view of this author that further study in this area is warranted.
DISCUSSION
The present discussion is limited to a case report on one case of osseous non‐union and a
presumptive diagnosis of polyostotic fibrous dysplasia. Research at the University of
California6, has revealed the ultrastructural response to osseous injury, confirming the
author’s long‐held premise that injury results in the alteration of bone size and shape. These
changes appear to occur throughout the connective tissue‐fascial system. It may simply be
more observable with bone, due to its density. Matrix Repatterning incorporates a novel
approach to the determination of the location of primary tissue response to injury (primary
restrictions). Documented clinical evidence to date, implies that this approach is also effective
In a wide range of musculoskeletal and structural disorders, including spinal and appendicular
musculoskeletal conditions, as well as a variety of functional disorders, such as GERD, snoring
and sleep apnea and TBI9. This approach is based on the application of the principal of fascial
continuity inherent in a new, proven model of structure at the microscopic and macroscopic
levels2, 3. Treatment is gentle and painless, and can often result in global reorganization and
postural stabilization, encouraging the body towards normal, pain‐free function.
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