Table of Contents

Preface
Preface to the 1st Edition

A

Muscle Chains

b |
Philipp Richter
T INtroduction. ... ... 2
2 ' ModelsTor Myolascial Chains......... oo s 9
2.1 Herman Kabat (1950): Proprioceptive 2.4 LeopoldBusquet.......................... 17
Neuromuscular Facilitation Muscle Chains ............oooviiiiin.. 17
Motion Patterns ................... Myofascial Chains According to Busquet. . ... ... 17
Application Modalities .............. . Functions of the Myofascial Muscle Chain. ... ... 23
Observations:isswasrasaaasmiaresmss
2.5 Paul Chauffour: Mechanical Link in
2.2 Godelieve Denys-Struyf .................... 10 Osteopathy.: ...« curnmmmasmmas s 24
Classification of the Five Muscle Chains ........ 1 Paul Chauffour’s Biomechanical Chains ........ 24
23 ThomasW.Myers.............c.ouuiuuennn. 14 2.6 Summary of Myofascial Chain Models ....... 25
“Anatomy Trains” (Myofascial Meridians) . ...... 14
Myofascial Chains According to T. Myers. ... .. 14
B PIYSIOIOGY: v s e s s A e S e S A S 26
3.1 Connective TISSUe ...« st swwas 26 3.4 Vegetative Innervation of Organs ........... 32
CBUS sssn cnermmesmsnmmammmmsieptemsoRsts e 26
Intercellular Substance.........cccoiiieann. 26 35 VIR M.KOIT. o oo oo, 32
Connective Tissue SUPPY..........oovvnin.s 27 Significance of Somatic Dysfunctions of the
“Creep” Phenomenon. ...................... 28 Spine for the Entire Organism ................ 32
Role of the SpinalCord .. .................... 33
322! MUSCIES s sunm S SR SRR GO 28 Role of the Autonomic Nervous System ........ 33
Significance of Nerves for Trophism ........... 33
L A T - e A e 28
FUnctions;0f FASEIae: . v smmmammesssmesmsssms 28 3.6 SirCharles Sherrington .................... 33
Manifestations of Fascial Disorders ............ 29 Inhibition of Antagonists or Reciprocal
Evaluation of Fascial Tensions. .. ...... 29 Innervation (or Inhibition)
Causes of Musculoskeletal Dysfunctions. . 30 Postisometric Relaxation ....................

Genesis of Myofascial Disorders. ........ ... 30
Pain Patterns ......................

Temporal and Spatial Summation . ............ 34
Successive Induction. ... 34



Contents IX

3.7

4.1

4.2

4.3

5.1

5.2

5.3

6.1

6.2

6.3

6.4

6.5

7.1

Harrison H. Fryette ... vmnasae s 34 GaltANalYSIS «cowsass smmn sasas s ssmsimayais 37
LOVEtES LaWS': s vovmmmimmssammme s R eaeas 35 Muscle Activity while Walking . ............... 37
ERVEtEelS LaWS ..o cnmwranmmomemnomroasomstassmmsams 35 COREIISION o cmummmssnsnamsomsms RS 41
Gait as a Global Functional Motion Pattern. . .. .. 36

The:Craniosacral Motel . oive s vt il i Vel SnibSiadd ini sodl it o3

William G. Sutherland ..................... 43 Sidebending-Rotation ..................unen 50
Vertical and Lateral Strain. . .................. 51
Biomechanics of the Craniosacral System. . . .. 44 Compression Dysfunction in the Sphenobasilar
Synchondrosis . . .vvvueeni i 51
Inti I Dysfunctions ................o... 52
Motions and Dysfunctions of the Craniosacral [HA0S5aL S unF ans
Méchaiisin 47 Sacrum Dysfunctions ............ ... 54
FIEXION SEXYONSION - < wisurorss ssnmsmrasssoimsissasmsamsss 47
TOFSION -« e e e e e e e e 47 4.4 Impact of Cranial Dysfunctions and
Malpositions on the Periphery .............. 54

The Biomechanical Model of John Martin Littlejohn:
Mechanicsiof the Spine.«: cou somv s susmsns sos goss eas v sas s se 56

HISEORY srcsisimn o s R R e 56 5.4 Arches, Pivots, and Double Arches. .......... 60

ATERES uicissmvsiosarrs o s aus o aiars 60
“Mechanics of the Spine” and the Body’s PIVOLS .o 61
LinesofForce............................. Double Arches..........oooviiii 61

Central Gravity Line ................ .
Anterior BodyLine ............oueen o 5.5 Specific Adjusting Technique as per

Anteroposterior Line Dummer
Two Posteroanterior Lines History

Procedire sowmss s sty s e neiems 63
Polygon of FOFCes ..............ooovvee... 60 Three Units . qowaass smnm s adasan s s mavis 63

Postural Muscles, Phasic Muscles, and Crossed Syndrome:
Vladimir Janda’s Contributions to Myofascial Treatment Methods........ 6

Posture:::sossssamasmannsnsserissmen 64 6.6 Muscles That Tend toward Weakening .. ..... 66
Motor FURCHION : vovssvenmmnnsnasasssass 64. 6.7 Crossed Syndrome . .. swanne swanimsiis 67

Upper Crossed Syndrome. .............ouuen. 67
Postural Muscle Fibers (Red Fibers).......... 65 Lower Crossed Syndrome.................... 67
Phasic Muscle Fibers (White Fibers) ......... 65 6.8 Practical Implications...................... 68
Muscles That Tend toward Contraction. ... ... 65

ZINK PALCOTING v 550 5w v v oeien s osaioe Baosy diaitn § 570 Gsioie: STo@ s e e a0

The Composition of Zink Patterns ........... 70 Inferior Thoracic Aperture ................... 72
Occipitoatlantoaxial Complex s 10 PEIVASE s s o R B R S T 72
Superior Thorax Aperture. .. .......ouoveeenn.. 71




X Contents

7.2

8.1

8.2

8.3

9.1
9.2
9.3

9.4

9.5

10
10.1

10.2

11

114

Practical Applications of the Zink Pattern . ...
Ocdphtoatlantal: AXIS . :wsnsswmmemsnasamsses
Superior Thorax Aperture

Myofascial Chains: A Model ......

MUSEIEICHAINS «onmvnammmomemmmsmmsms s 76
(ST D € L ————— 77
B ERSIONERAIN. e 81
Summary and Conclusion about Flexion and

Extension Chalns vz os sy o 83
Flexion €haln' v cesusvass ammn s s astmss 83
Extension’Chain. s cusvsasi s s stns 83
Torsion ... 83

POSEUTEY . cocoparsmanmm oms et

Factors Impacting Posture. ................. 91
Impact of Gravity on the Locomotor System .. 93
HINGE ZONES . «.c.oooocivmisnmmmnmmenssmssessons 94
Maintaining Equilibrium ................... 95
Practical Relevance s ssnssnmssusinseunnsg 96
Posture:Receprors s s ssimnsmimisssinrs s 96
Summary: Maintaining Equilibrium. . .99
3611111 F 1 o] O 99
Method ... 99

THERAPY = sossmms v douin s vees

Muscle Energy Techniques. ................ 116
DEFION <5500 mvsmmeanssmnios .. 116
Indications and Contraindications............ 117
Prerequisites for Optimal Muscle Energy

Technique Application ..................... 117
Technical Prerequisites and Enhancers for

Muscle Energy Techniques.................. 117
Muscle Energy Technique Variants ........... 118
Physiologic Principles .. .................... 118

Inferior Thorax Aperture. . .

VRS SRR S SR S e e e B

8.4

Special Characteristics of Some Muscles and

MUSClECHAINS. ... . voinenommmessmsmesesages 84
ST ETo18 1 aTpy 1 (o] L« O————————— 84
ScaleneMuscles ..........oooiiiiiiiiin., 85
Diaphragm. ......covviiiiiiiiiiinien. 86
lliopsoas Muscle . 88
Hip Rotators . 89
S ANy s S R R D S e 90

cesssssssessssscsssesssssssssnsasss 91

9.6

Posture Analysis .......... ... 100
Differentiation: Parietal-Visceral-Cranial. . . . .. 102
Examination of Posture Receptors. ........... 103
Conclusions s e e e 107
Leg Length Differences. . .................. 107
Leg Length Differences and Posture Changes of
PelVISANd:SHINE: < cosn s wmmsesmssmms 107
Symptoms of Leg Length Differences and

Impact on Musculoskeletal System ........... 108
Diagnosing Leg Length Differences........... 109

Should Leg Length Differences be Corrected? .. 109
Conclusion. ...

ceessssssssssscsssssssscssssnsssslll

Observation. .........vviiiiiineiinnennn. 111
Palpation.................cooiiiiia... 111
MotionTests. ...................oounn... 111

ceessssssssssssssssssssssnssssssallb

11.2 Myofascial Rel Techniques............. 119

11.3 Neuromuscular Technique................. 120

11.4 Myofascial Release Technique with Ischemic
Compression .............ooiiiiiiian.., 120



Contents  XI

B Trigger Points: Diagnosis and Treatment 121
Eric Hebgen
V2, DEHITBON: cs5 o sovcs vmeee: svwis 9mmere) v5eT0: 99199951515 30 ST SIS 0 e e s 120
13- Classification of THgQerPoOINtS. - < ;5 ssiscis svnsoss daesons o9 sk s o123
14 . Pathophysiology of Trigger PoInts: ... i il daibisime st e ain aiais scesin 30128
15 - Diagnosing Trigger PoIntS .o swes vas vemvens ves e sws deti sis s@evaql28
16 Trigger POINt Therapy. ....ovvveereneeeronenernernnsnsenenansnsassldl
17 Trigger Point Perpetuating Factors ..........ccvieienenacvesensesasdl3s
18 Facllitated Segments. : v wus vomn von v v ses sen ek sus Somm s sy ae138
19: TrQQer-POINES. «.o.v vinir siwcin scmse miwmin scsim mwspinmsmn winsemommsim: scwss sawcein: gnse mmsome: 185
19.1 Head and Neck Pain: Related Muscles Teres MinorMuscle. ....................... 155
TrapeziusMuscle.............ooouuen Stretching the External Shoulder Rotators ... .. 156
Sternocleidomastoid Muscle . ........ 5 TeresMajorMuscle . ......ovvieiinnennn. 156
MasseterMusclewwnummmnmimassmaisans Latissimus DorsiMuscle . ................... 157
TemporakMuscle’:« zawanss s Stretching the Lateral Side of the Trunk ....... 158
Lateral Pterygoid Muscle ................... StbscapularMiiscle :«wowsamemsmatmunsagas: 158
Medial Pterygoid Muscle ................... Rhomboid MUstles::...cumossnasnesmsmmmin 159
DigastiicMustle; : wuss e snssummmeminmsssgss Delold MUSEIE: .ocnssonmmprsnmsnesssmmngs 159
Orbicular Muscle of Eye, Greater Zygomatic Coracobrachial.MUSCEIE: <. oo omsmmsmeasmmmass 161
Muscle, PlatysmaMuscle . .................. 143 BIEEPS:MUSEIE O AT e omsrscarsmaman sranrass 162
Occipitofrontal Muscle ... ......ovvuuienn.. 145 Stretching the Biceps Muscle of Arm.......... 163
Splenius Muscle of Head and Splenius Muscle BrachialMuscle ..., 164
of Neck. ..o 146 Triceps Muscle of Arm.........oooeiniinan, 165
Semispinal Muscle of Head, Semispinal Muscle Anconeus Muscle ............. ...l 166
of Neck, Multifidus Muscles . ................ 148
Rectus Capitis Posterior Major and Minor 19.3 Elbow and Finger Pain: Related Muscles. . . . . 167
Muscles, Inferior and Superior Oblique Muscles Brachioradial Muscle. . ..o oo 167
ofHead ... 149 Long Radial Extensor Muscle of Wrist ......... 168
Stretching the Lateral Cervical and Nuchal Short Radial Extensor Muscle of Wrist. ........ 169
Muscles ... 150 Ulnar Extensor Muscle of Wrist .............. 169
Extensor Muscle of Fingers.................. 170
19.2 Upper Thorax, Shoulder, and Arm Pain: Extensor Muscle of Index Finger ............. 170
Related Muscles................... .. 151 SupinatorMuscle ............ ..ol 171
Levator Muscle of Scapula . 151 Stretching the Lower Arm Extensors ......... 172
Scalene Muscles ................... .. 152 Long PalmarMuscle ..................ue. 173
Supraspinous Muscle ............... 55 153 Radial Flexor Muscle of the Wrist............. 173

Infraspinous Muscle .............c.ccoinunn 154 Ulnar Flexor Muscle of Wrist. . ............... 173



X

Contents

194

19.5

19.6

20

21

22

Superficial Flexor Muscle of Fingers. . .. 174 Sartorius Muscle .. . .. <207
Deep Flexor Muscle of Fingers. . . .. .. 175 Pectineal Muscle . ......... <207
Long Flexor Muscle of Thumb ... e 7 L Quadriceps Muscle of Thigh. . ............... 208
Pronator Teres Muscle ........... .. 176 Stretching the Quadriceps Muscle of Thigh . ... 211
Stretching the Lower Arm Flexors . . 52176 Gracilis Muscle. .........
Adductor Muscle of Thumb . ................ 177 Long Adductor Muscle
Opposing Muscle of Thumb................. 178 Short AdductorMuscle. . ................... 212
Abductor Muscle of Little Finger . ............ 179 Great AdductorMuscle. . ............ooouun. 213
Interosseous Muscles of Hand . .............. 180 Stretching the Short Hip Adductors .......... 214
Stretching the Long Hip Adductors........... 214
Upper Trunk Pain: Related Muscles . ........ 182 Bice;.)s Mu'scle of Thigh ...........ooooeiis 215
Greater Pectoral Muscle . ..........oouueenn. 182 Semitendinous Muscle ..................... 216
Smaller Pectoral Muscle . ..............ooeun 184 Semimembranous Muscle .................. 216
SUbClaVIUS MUSEIE . - - o oo oo oo 185 Stretching the Ischiocrural Muscles........... 217
Stretching the Pectoral Muscles. ............. 185 Popliteal Muscle ..................ooooie. 217
Stermal MUSTe: <o ssmsosessamsensumsse e 187
Superior Posterior Serratus Muscle . .......... 187
4 B E 19.7 Lower Leg, Ankle, and Foot Pain:
Inferior Posterior Serratus Muscle ............ 188
: Related MuSCles . ... wwnovs e s s 219
Anterior Serratus Muscle ................... 189 N "
= Anterior Tibial Muscle. . ...............oo.0 219
Erector Muscle of Spine . ................... 190 s
: Posterior Tibial Muscle . . ..« iuvimauawamaian 220
Stretching the Autochthonous Back Muscles ... 192
2% Long PeronealiMUSE® . ..z somsiasemamamamamios 222
Rectus Abdominis Muscle, Internal and External
. Short Paroneal MUSEIS: .ure.es st 222
Oblique Muscles of Abdomen, Transverse Hhird Paransal Muecl 223
Abdominal Muscle, Pyramidal Muscle......... 192 Gast = e.a Musc f """"""""""" 223
stetching the Abdominal Muscles SIEUSMUSEI -+ err e re e 224
. PlantarMuscle.................oooiiian. 225
Lower Trunk Pain: Related Muscles ......... 196 Stretching the Calf Muscles . . ............... 226
Quadra.tus Lumborum Muscle """" - 196 Long Extensor Muscle of Toes ............... 226
S'tretchlng the Lateral Side of the Trunk ....... 197 Long Extensor Muscle of Great Toe . ... ...... .. 226
lliopsoas Muscle ...............oooiinin. 197 Long Flexor Muscle of Toes. .. ............... 228

Stretching the Hip Flexors and Gluteal Muscles . 199

Long Flexor Muscle of Great Toe .. .. 228
Muscles of the Pelvic Floor . ... . - 199 Short Extensor Muscle of Toes... .. .. .. 229
Gluteus Maximus Muscle ... ... . - 201 Short Extensor Muscle of Great Toe. . .. 229
Gluteus Medius Muscle... ... - 202 Abductor Muscle of Great Toe.. ... . .. .. 230
Gluteus Minimus Muscle ................... 203 Short Flexor Muscle f Toes . ... 1230
Piriform:Musde . swsssesmsnnmemnmsasses 204 Abductor Muscle of Little Toe . 232
Stretching the Piriform Muscle. .............. 205 Quadratus Plantae Muscle . . . ... .. ..232

Dorsal Interosseous Muscles of Foot.......... 233
Hip, Upper Leg, and Knee Pain: Related Plantar Interosseous Muscles. ............... 234
Muscles..........ooiuiiiiiiiiiiianenn.. 206 Adductor Muscle of Great Toe . .............. 234
Tensor Fasciae Latae Muscle ................ 206 Short Flexor Muscle of Great Toe............. 236

Bibliography .......ciiiiiiiiiiiiiitiiiiiiiireerenrennaanannnssa238
MUSErAtIONCIOdItS . s v S i sis Vi et S n i Gt snis el e Sretong 3 30A3
LSt OF AR eYiations . s s s e R s R e Va2

3 e =PRI 2.1



1 Introduction

m Role of Muscle Chains in the Body

The musculoskeletal system and muscle chains are the
primary focus of this book. Myofascial structures par-
ticipate in all somatic functions: Emotional states pres-
ent as muscle tension. Physical labor requires muscle
activity. Circulation, breathing, and digestion depend
on an intact locomotor system.

Manual therapists—physical therapists, chiroprac-
tors, osteopaths, or Rolfing practitioners—examine
and treat the locomotor system differently and with
different motivations. Physical therapists and Rolfing
practitioners treat the musculoskeletal system pri-
marily to resolve discomfort (pain, tension, etc.) in the
area being treated. Chiropractors and especially oste-
opaths view the myofascial system as a component
of the body that can cause or result from dysfunction
or pathology in other body systems. Another group of
professionals—podologists or  posturologists—are
aware of the negative impact on the whole body
that can result from minor shifts in weight or foot
misalignments.

All somatic functions depend on well-functioning
myofascial structures. The nervous system takes on the
role of coordinator and controller. To avoid overloading
the cortex, many activities are managed by subcor-
tical reflexes and behavior patterns. Viscerosomatic
and somaticovisceral reflexes have also been scientifi-
cally proven, which emphasize the special significance
of muscle imbalances, especially of the paravertebral
muscles.”112

Motor and posture patterns of the human body
involve the entire organism, in the same way that all
physical activity results from interactions of all body
systems. Osteopaths and chiropractors employ this fact
in their diagnosis and therapy.

Segmental innervation of all body structures and
adaptation mechanism patterns provide indications for
structural involvement. Many sports injuries or mus-
culoskeletal pain result from dysfunctions in parts of
the myofascial chains. Understanding myofascial con-
nections enables diagnosis and appropriate treatment.
The osteopathic mindset provides a thought-provoking
explanation for the mechanisms involved in the devel-
opment and treatment of disorders.

= Dr. Still’s Osteopathy

When Dr. Andrew Taylor Still presented his philosophy
of healing, during a phase when he rejected the medi-
cine practiced at the time, he called it osteopathy. He
knew full well that this term had a different meaning
in the medical world at the time. His desire was to help
medicine return to its origins by placing humans at the
center and natural laws in the foreground. Osteopathy
was the most appropriate term to illustrate that disease
(pathos) results from dysfunctions in the body. Dr. Still
viewed the musculoskeletal system and especially the
spine as playing a central role. He recognized that all dis-
eases and functional disorders involved mobility limita-
tions of the spine. Osteopathy is derived from the Greek
words “osteon” for bone and “pathos” for disease.'#

Dr. Still knew from experience that treating symp-
toms did not bring about healing. Successful healing
required expert treatment of the causes of disease.
He had no doubt that disease started with circulatory
disorders and that the cause was to be found in the
connective tissue.'® Therefore, this is where disease
needed to be examined and treated. Myofascial tissue is
of special importance in this process®*'*° because of its
ability to serve as the following:
= Connector (connective tissue).
= Pathway for veins, lymphatics, arteries, and nerves.
= Supporting tissue (stroma, matrix) for organs and

bones.
= Protective structure.

For Still, the nervous system and its surrounding flu-
ids (cerebrospinal fluid [CSF]) are possibly even more
significant than connective tissue. The nervous system
serves as a control center and regulating organ and is
responsible for all adaptation mechanisms between
individual body systems. It initiates and coordinates all
functions in the entire body and is responsible for all
adaptation and compensation mechanisms.

Still refers to CSF as possibly “the highest known
element” in the entire organism. Its composition is
similar to blood and lymph serum. CSF is connected
to blood via the choroid plexuses and with lymph via
the peripheral nerves of the interstitium. In addition to
its protective and nourishing functions for the central
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nervous system, Still and especially his student William
Garner Sutherland attributed a special function to the
CSF:54140142143 jt carries the “breath of life” into all cells
of the body.

Still's experience in his early years likely gave rise to
the development of osteopathy. As a physician, religious
believer, and son of a Methodist preacher, Still had a
close connection to religion and to God. This is reflected
in all his writings: God gave humans health and disease
is abnormal. Still believed that the osteopath’s task is to
search for health in the body of patients.

In his search for true medicine, Still was inspired by
two opposing directions: spirit healers and bone set-
ters. In his view, spirit healers embody therapists who
believe in God. They tune into tissues and, through their
hands, focus energy into a pathologic area. The “breath
of life” (Sutherland) then performs the healing. Bone
setters, on the other hand, also achieve great success
through physical manipulation (adjustments).

Still combined both directions in his osteopathic
treatments. His special talents as a therapist derived
from his precise understanding of anatomy and his
excellent sense of touch, combined with his belief in
the power of self-healing and his intention to help. His
anatomical and physical knowledge enabled him to pre-
cisely visualize structures. His sense of touch allowed
him to feel tension in tissues and apply targeted, appro-
priate techniques in each individual case.

As an osteopath, Still embodied both the spirit healer
and the bone setter. He compared the human body to a
machine and the osteopath to a mechanic who repairs
the mechanics of the machine.'*

One characteristic of Still's osteopathy was that he
combined biodynamics with bi hanics. Nowa-
days, it seems that some of his successors have divided
this duality. Some osteopaths are pure “mechanics”
who emphasize the laws of anatomy and physiology
and manipulate the whole body using gentle and less
gentle techniques. They represent the biomechanical
direction of osteopathy.

Others are more biodynamically oriented. They place
less importance on biomechanics and more empha-
sis on their sense of touch and the body's power of
self-healing. Like spirit healers, they attempt to activate
the self-healing powers in tissues, with the difference
being that they employ the body’s rhythms in diagnosis
and therapy.®*”

Of interest in this context is a statement by Viola
Frymann (continuing education 2000). She says that
(Sutherland’s) primary respiratory mechanism (PRM)
clearly manifests in healthy tissue. However, with
dysfunctions, the PRM's power of expression is impeded.
This means that the PRM can be employed in diagnosis
and therapy. Biodynamic therapists take advantage of
this phenomenon by using their hands to establish a ful-
crum in the tissue.®’>*> After a certain period of time,

the PRM expresses itself in its various rhythms, which
is an indicator that the tissue is regaining its function.

The difference between classic cranial osteopathy and
biodynamics is that classical cranial osteopathy exam-
ines the tissue for motion and motion limitations and
then guides the structure to be treated into unrestricted
motion and holds it there. This allows the PRM to develop
freely without tension and carry out its therapeutic effect.

The motions of the sphenobasilar synchondrosis
(SBS) palpated and described by Sutherland correspond
to motions of the head in the three planes of space, plus
translations in the sagittal plane (up and down strain)
and in the horizontal plane (lateral strain). Functional
techniques applied to the locomotor system work
according to the same principle. Therapists search for a
balance point in all planes (stacking) and maintain the
tissue in a relaxed position until automatic relaxation
takes place. This shows that the principles employed in
cranial osteopathy are identical to those that apply to
the rest of the body.

Opinions vary about which mechanisms are ulti-
mately responsible for tissue relaxation. Practitioners
of biomechanics maintain that it involves a reflexive
response originating in the tissue receptors. Biodynamic
practitioners believe in the effect of the PRM.

In his therapy, Still employed a combination of so-
called direct and indirect techniques. Direct techniques
manipulate the segment to be treated in the corrective
direction. Indirect techniques move the segment in the
direction of dysfunction.

Richard Van Buskirk > conducted research into Still's
treatment methods by asking older patients, who were
treated by osteopaths in their childhood or youth, to
recall the techniques used in their treatment. Some of
these patients were still able to describe those tech-
niques and Van Buskirk was surprised to find that they
resembled the few techniques described by Still himself.

A short video clip still exists in which Still can be
observed treating a rib. This video along with state-
ments of patients and the limited documentation writ-
ten by Still about his techniques show the following:
After thorough diagnosis, the segment to be treated
is placed into the lesion position until the contracted
muscles relax. Then the segment is moved into the cor-
rective position using slight pressure that is focused on
the blocked joint throughout the motion.

= Scientific Evidence

As has been mentioned, the nervous system plays a
central role for Still. It forms the link between the vis-
ceral, parietal, and cranial systems. The importance of
the central nervous system and especially of the spinal
cord in the genesis of dysfunction and pathology has
been scientifically documented in research by Korr,
Sato, Patterson and others.’"112
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These scientists experimentally verified the signif-
icance that Still and other manual therapists placed on
the spine in the development and maintenance of patho-
logical states. They confirmed the central, regulating role
of the spinal cord. Korr” was able to provide scientific
explanations for generally accepted phenomena observed
in experiments. He referred to the locomotor system as
“the primary machinery of life” and maintained that the
other systems (digestion, endocrine, heart, and circula-
tory systems) serve the locomotor system.

The autonomic nervous system (ANS) plays a special
role in this context. Both parts of the ANS are compli-
mentary rather than antagonistic. Roughly speaking, the
parasympathetic (craniosacral) nervous system (PNS)
regenerates the organism. It also plays a regulating role
in processes of longer duration. The sympathetic nervous
system (SNS), on the other hand, adapts body system
functions to current needs. It intervenes in the regulation
of blood supply to active muscles, for example, by reduc-
ing blood flow to the digestive system to benefit mus-
cles during physical activity. At the same time, the SNS
increases respiration and pulse rates. The SNS enables the
body to spontaneously adjust to immediate requirements.

Korr supplied neurophysiological explanations for
many phenomena observed by clinicians. He coined
terms such as facilitated segment and neurologic lens.
A facilitated segment is a segment of the spinal cord
where the stimulus threshold of all nuclei is lowered by
repeated stimulation or by dysfunction of the segment
due to chronic stimulation. In this condition, subliminal
stimulation of the facilitated segments suffices to cause
disproportional reactions. One example is acute torti-
collis resulting from exposure to drafts.

The term neurologic lens describes the following
phenomena: If a spinal cord segment is chronically irri-
tated, it becomes susceptible to stimuli that should
normally only be able to stimulate other, more distant seg-
ments. The irritated segment is said to “attract stimuli.”

In their experiments, the research team led by Korr
produced other interesting results:

Increasing the sympathetic tone (locally or
generally) lowers the stimulus threshold of the
segments involved and increases muscle tone for the
muscles supplied by those segments.

Blocking of vertebrae increases the sympathetic tone
of the segments involved and lowers the stimulus
threshold.

Stress of all types increases muscle tone, especially
in facilitated segments.

Posture imbalances impact the muscle tone of
paravertebral muscles and of muscles supplied by
facilitated segments.

Reducing the muscle tone of paravertebral muscles
lowers sympathetic tone in those segments.

Taken together, research results in this area clearly illus-
trate two facts:

* The musculoskeletal system is one of the main
agents involved in the development and
maintenance of somatic dysfunctions.

= The spinal cord plays an important role as a control
element and organizer in the genesis of pathological
states.

Korr’s characterization of the locomotor system as the
“primary machinery of life” is therefore by no means an
exaggeration.

Myofascial structures play a main role in all import-
ant bodily functions, from respiration (thoracic as well
as cell respiration), circulation (diaphragm and muscles
as venolymphatic pump), and digestion (as mobilizer of
organs) to being a means to express emotions. The loco-
motor system enables motion, communication with
others, food intake, etc.

The fact that more than 80% of all afferents originate
from the locomotor system further underscores the
importance of the musculoskeletal system.’'215¢ The
extreme sensitivity of muscle spindles (1 g of traction
and a stretch of 1 mm cause a reaction of the muscle
spindle’?) makes the locomotor system a highly sensitive
organ. This enables quick reactions, but at the same time,
it increases susceptibility to dysfunctions. This results in
contractions, malpositions, and coordination disorders.

Irvin [in'**] and Kuchera and Kuchera®? describe how
a 1- to 1.5-mm tilt of the base of the sacrum suffices
to change the muscle tone of the paravertebral mus-
cles. Korr described the resulting impact on the SNS and
on the entire body. However, the spinal cord as a con-
trolling and organizing center is not influenced by only
peripheral stimuli.

The emotional state of a person is a significant factor
in the genesis of dysfunctions and pathologies. The lim-
bic system plays a decisive role in this process.’*® As the
body's memory, it evaluates all stimuli and impressions
as either positive or negative for the person, depending
on previous experience. If a stimulus is experienced as
pleasant, it provides positive feedback. If the stimulus
is perceived as harmful, it provides negative feedback.

The hypothalamic-pituitary-adrenal (HPA) axis
controls the neuroendocrine system, which regulates
hormone balance as well as the neurovegetative sys-
tem. Facilitated segments are especially impacted by
positive and negative emotional stimuli (e.g., weekend
migraine or stress ulcers). Segments with lower stimuli
thresholds remain “chronically irritated” after a certain
amount of time when they are subjected to persistent
stimulation."” Therapy for this condition requires
treatment of the entire lesion pattern to erase the
imprinting of the pathological pattern at the level of
the central nervous system. In this context, Korr talked
about the spinal cord as organizer of disease processes.”

The embryologically determined metamerism of the
spinal cord leads to segmental affiliations of certain
muscles, organs, vessels, skin area, bones, and joints.



Introduction 5

Stimulating one of these structures influences the
functions of all other structures associated with this
segment.

Since neighboring segments are connected by inter-
neurons, facilitation usually impacts several segments.
The plurisegmental supply of organs and muscles also
supports this concept. In our opinion, it is wrong to
associate an organ or function with a single spinal cord
segment, especially since the brain knows only motion
patterns, not individual muscles. Congenital and acquired
patterns are of equal importance in this context.

The digestive system has considerable autonomy due
to the enteric nervous system, but it is nevertheless sub-
ordinate to overall body function, with the endocrine
and neurovegetative system also providing a regulating
function.

It is safe to assume that both congenital and acquired
behavior patterns are found in this system, just like
with the locomotor system. These patterns likely cor-
relate with posture and locomotor system patterns and
create a certain type.'!

= Mobility and Stability

The locomotor system consists of muscles and bones. It
needs to serve two contradictory functions simultane-
ously: provide stability and allow movement.

The cerebellum and the vestibular system enable
both functions. They both receive their information
from receptors that are primarily located in myofascial
structures.

Both functions are carried out by muscles: adequate
basal muscle tone, ability to react quickly, and well-
coordinated muscle tension enable delicate, harmonious
motions as well as subtle and appropriate adjustments
to ensure balance in the most efficient manner.

In its wisdom, nature (or the Creator) has provided
a simple solution for this problem. Centrifugal force
(expanding force of the organs) is balanced by the
imploding force (inherent muscle tension) of the mus-
culature. The extraordinary sensitivity of muscles sup-
ported by the precise coordination provided by the
nervous system enables optimal and efficient stabiliza-
tion of the locomotor system.

To perform harmonious motions, muscles need stable
support, a central organ that coordinates activity (ner-
vous system) and structures that guarantee their sup-
ply (metabolism). These activities are controlled by the
nervous system, which activates agonists and synergists
and inhibits antagonists precisely to the extent needed
to perform targeted, harmonious motions.

Most motions occur unconsciously with the help of
several spinal reflexes. This is necessary for humans
to act anticipatorily. The cerebrum needs decision
autonomy.

The spinal cord acts as a control center for all phys-
ical activities. Dysfunctions can have disastrous

consequences. All afferent signals from the locomotor
system reach the spinal cord and efferent signals to the
muscles originate there. This is where motor and pos-
ture patterns are processed.

In the 1950s, Sherrington described several reflex
actions that explain these patterns [in?' and in'®)].
Muscles consist of different muscle fibers with dif-
ferent characteristics. White (fast-twitch) fibers are
more suited to fast contractions, while red (slow-
twitch) fibers support longer lasting tension. Both
fibers exhibit different pathologic tendencies. White
fibers tend toward weakness and atrophy, whereas
red fibers tend toward contracture and shortening.
These characteristics need to be addressed during
treatment. 0418687

= The Organism as a Unit

At the beginning of this chapter, we pointed out that the
organism always responds as a unit. We do not intend to
reproduce the basic foundations of osteopathic think-
ing in this book, but only those concepts necessary for
understanding the following chapters.

Our organism always acts as a unit, in physiologic as
well as in pathologic states. The entire body participates
in each physiologic process. Respiration, for example,
involves all muscles. It not only activates the respiratory
system muscles, but also mobilizes digestion in a cer-
tain pattern. Circulation is also supported by muscles.
These activities always follow a specific process. During
inspiration, the entire locomotor system, including
the head, carries out a motion pattern that Sutherland
called “flexion-external rotation-abduction”, 01102142143
Exhalation reverses this pattern: “extension-internal
rotation-adduction.”

Walking follows a similar pattern. Gait is a harmoni-
ous sequence of motions from the tip of the big toe to
the root of nose, in the same repeating patterns. We also
find this holistic behavior in pathologic states.

The best indicator of holistic behavior can be found
in the embryologic development of humans. When an
ovum cell is fertilized by a sperm cell, the ovum cell
divides into two cells that have the same genetic code.
This division continues until the cells join into cell units
to form organs, muscles, bones, nervous system, etc.

This shared origin of all cells in the body supports
the conclusion that all cells also jointly react to a given
situation. The nervous system seems to have a special
function in this process as a control and coordination
center.

Sutherland bases his explanation of the human body
as a unit on the membrane system and on the fluctu-
ation of liquor.’0"1°2142143 He uses the term reciprocal
tension membrane to describe that traction on the
base of one membrane system influences all other
bases. These reciprocal tension membranes consist of
the cranial and spinal dura mater.
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Sutherland describes the following attachment points
for the dural system:
Crista galli, in front.
Clinoid process.
Petrous part of temporal bone, left and right.
Inion, in back.
Foramen magnum.
Cervical vertebra C2.
Sacrum.

One practical consequence is that a position change
of the sacrum, for example, automatically changes the
positions of the occipitoatlantoaxial (OAA) complex and
the cranial bones.

The dural system is filled with nerve tissue and fluid
(CSF) and continues via the nerve sheaths to the inter-
stitium, which is also filled with fluid. In other words,
changes in the dural system exert pressure on the flu-
ids in the dural sac. These pressure changes disperse
throughout the interstitial fluid and therefore the entire
body.

The PRM described by Sutherland and consisting of
flexion and extension phases causes pressure changes
in the entire dural system and intercellular tissue. These
changes display a specific rhythmicality, and their direc-
tion and amplitude is tissue specific. The direction of
movement correlates with thoracic respiration: cranial
flexion corresponds to inspiration and cranial extension
corresponds to expiration.

The anatomy of fasciae provides further proof of
holism. Embryologically, all connective tissues originate
in the mesoderm. Basically, the different layers form a
single cover that divides the organism, envelopes organs
and muscles, and forms the body’s skin. The body's
three fascia layers are connected. This continuity causes
changes in one location, for example, tension or pressure,
to manifest throughout all tissues. This reciprocity makes
fasciae so extraordinarily important for posture, locomo-
tion, and physical response to mechanical stress.'"!

The continuity of fasciae, the continuity of fluids, and
their common origin are indicators of unity, especially
since all cells share the same DNA.

The entire body will always respond as a unit, in phys-
iology as well as in pathology. Any organ dysfunction
will impact the muscles and joints that are segmentally
connected to the organ. The continuity of myofascial
tissue causes changes in tension and pressure ratios in
the entire body and, via the dural system, in the cra-
nium. Posture, cranium, and organs adapt in a specific
pattern. The body endeavors to leave the functions of
the entire organism undisturbed for as long as possible.

= Interrelation of Structure and Function

All osteopaths are familiar with the interrelation of
structure and function. Structure depends on function
and function impacts structure.

The most effective illustration of this concept is joint
mobility. Joints need to remain mobile to prevent anky-
losis. If the mobility of a joint is impaired, the synovial
joint membrane produces less fluid. Lack of loading and
unloading of weight on the cartilage reduces its sup-
ply. The joint capsule and the cartilage become brittle.
This results in reduced joint mobility and may lead to
arthrosis or ankylosis. Arthrosis results from joint dys-
function, whatever the cause.

The locomotor system provides an especially instruc-
tive example of this adaption of structure to function.
Muscle dysfunctions lead to structural changes. This
process happens surprisingly quickly,>*® but fortunately,
it is partially reversible. It takes about 30 days for func-
tional problems to cause structural changes.*'#?

At the same time, structure determines function.
For example, certain joint changes cause gait changes
and impact the normal functioning of other structures.
Osteopaths who work in pediatrics are especially famil-
iar with the impact of structure on function. Still writes
about the significance of osteopathic treatments for
newborns.™ Sutherland,'**'** Magoun,'*"'*> Frymann,’
and Arbuckle? provide details about this topic.

Structural changes in the cranial base of newborns
due to prenatal or perinatal complications are the start-
ing point of dysfunctions in cranial nerves (X, XI, XII)
and posture problems of the spine (scoliosis, kypholor-
dosis). Magoun explains this as due to the craniosacral
connection and growth impairment caused by mem-
brane tension.'*! Korr confirms his theory.”

Still stated the same view 50 years earlier when he
posited that circulation disorders are the beginning
of disease.™ For Still, circulation included venolym-
phatic and arterial circulation as well as the circula-
tion of nerve impulses. Structural changes are subject
to the laws of mechanics. The following are significant:
= Gravity.

« External forces.
= Shape and condition of joint surfaces.
+ Impact of muscle traction.'”’

= Biomechanics of the Spine and
Locomotor System

No other researcher analyzed the biomechanics of the
spine in as much detail as Littlejohn?®393969798126 apnd
Fryette® [from a different perspective]. Littlejohn takes
a holistic view of the spine and attempts to provide
mechanical explanations for commonly found dys-
functions. Fryette describes the behavior of individual
vertebra during motion and in the presence of certain
dysfunctions. Littlejohn supplies mechanical explana-
tions for the behavior of the spine (globality).

The behavior of the spine and of the locomotor sys-
tem in general is directed by mechanical laws. The
spine consists of anteroposterior arches. The movement
of joints is dictated by ligaments, muscles, and joint



