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Forewords

Life is motion. This principle applies just as surely to osteopathy and
its subdivisions; as a science, as an art and as a philosophy,
osteopathy is not static, but continually in motion. The great
challenge before us is to remain firmly rooted in the principles of
osteopathy as we simultaneously open ourselves to the dynamics of
life, allowing ourselves to be affected by our daily contact with
patients, by new scientific insights, by the exchange of ideas among
colleagues, and by the demands of the time in which we live.

Torsten Liem'’s previous volume in German impressed me at first
sight on account of its instructional layout and uniquely
comprehensive and lively presentation of craniosacral osteopathy.

The present work continues that tradition. The anatomical and
physiological aspects of the visceral structures of the cranium and
their associated dysfunctions and methods of treatment are
presented with the utmost detail and clarity. This work serves at the
same time as a speedy reference manual in the course of practice,
providing a description of the techniques relating to each cranial
bone and the diagnosis and treatment of the facial organs, and
systematically setting out their possible dysfunctions. The author
meanwhile does not lose sight of the essential: that capacity to be
inwardly touched by the uniqueness of each contact and of
osteopathy itself.

I am convinced that students of osteopathy and practicing
osteopaths will agree in welcoming this book.

France, 2004 Jean Pierre Barral

I have for some years been aware of the need for a comprehensive
textbook of craniosacral work. For many years The Cranial Bowl
(1939) by Sutherland and Magoun’s Osteopathy in the Cranial Field
(1951) were the sole works in this field, although neither had been
conceived or written as a textbook. Each of these books focused in
the first instance on the clinical relevance of investigating and
treating the phenomenon that Sutherland called the primary
respiratory mechanism, and providing a theoretical basis for
craniosacral osteopathy.

Howard and Rebecca Lippincott compiled their first handbook of
craniosacral techniques from the notes they made during their
period of study under William G. Sutherland and published it in
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1943 through the auspices of the Academy of Applied Osteopathy.
A second revised edition was published in 1946 by the Osteopathic
Cranial Association. This describes about 60 techniques, many of
which were later exchanged or replaced by the authors or by other
students of the cranial concept. Many of these changes, however, still
remain to be written down.

Since the 1930s/1940s, cranial techniques have multiplied in the
minds and hearts of creative students. Many of these students, such as
Charlotte Weaver, Beryl Arbuckle and Viola Frymann, have
emphasized the importance of embryology and the use of
craniosacral osteopathy in practical pediatrics. Special techniques
were developed for use in this field. Will Sutherland’s courses must
have attracted especially creative minds. Paul Kimberly, Alan R.
Becker, Rollin Becker, Robert Fulford, Kenneth Little, J. Gordon Zink,
Olive Stretch, Tom Schooley, Howard Lippincott, Rebecca Lippincott,
Anne Wales and Harold Magoun Sr. were some of the students of
Sutherland whose ideas formed my own craniosacral concept. Each
of these made their own unique contributions as to methods.

Torsten Liem has produced outstanding work in research, and
presents in this edition, an excellent selection of beautifully
illustrated craniosacral techniques, which will provide the reader with
well balanced instruction in the basics of craniosacral work. The
section on temporomandibular dysfunctions will be an inspiration to
many readers with its depth and detail.

A word of caution: gentleness is the first essential to master in any
course of training in craniosacral osteopathy. Clinically effective
craniosacral manipulation demands gentleness and patience.
Craniosacral work is often described as ‘non-invasive’, but that is too
simplistic. The art is to learn to reach down through the tissue with
sympathetically attuned understanding and not just with the hands.
The treatment route to be followed is decided on the basis of the
clinical assessment, founded on scientific anatomical and
physiological knowledge, which indicates whether particular
techniques of manual medicine can helpfully be employed.

USA, 2004 Fred L. Mitchell Jnr

Torsten Liem’s stimulating work on cranial osteopathy is designed for
the osteopathic physician/student as well as the craniosacral
therapist/student. In his German edition, he gave the historical
background of the discoverer, William Garner Sutherland DO
DSc(Hon). In this complete textbook, he provides a glossary in which
he explains the most important concepts of cranial osteopathy, with
extensive references.

Dr WG Sutherland was a student of Andrew Taylor Still MD, the
founder of osteopathy. Late in his life, Dr Sutherland had this to say:
‘In 75 years, in the crucible of time, not one statement made by Dr AT
Still has needed revising.



Forewords

The beginning of this unique, truly American school of medicine
dates back to 22 June, 1874, when after years of personal research and
discovery, Dr Still on the wheat fields of Kansas, ‘flung the banner to
the breeze - Osteopathy’ The first school was founded in 1892 in
Kirksville, Missouri. With the success of patient care and cures,
osteopathy’s fame spread and caught the attention of a young
newspaper reporter from Minnesota, WG Sutherland. Sutherland
entered the original American School of Osteopathy in Kirksville,
Missouri in 1898 where Dr AT Still was to have said, There’s a few
right thinking people here’ Dr AT Still taught his students to think
osteopathically; that is, that the Creator designed the human body
perfectly and there is a reason and purpose for each and every
structure, design, relationship and function. Reasoning from anatomy
and physiology, the osteopath designs a treatment that restores the
body to its maximum efficiency, wholeness and health. In 1899,
while examining an open, disarticulated cranium at the American
School of Osteopathy, WG Sutherland was struck by the observation
of how closely the squama of the temporal bones resembled the gills
of a fish. The next stage in his train of thought followed logically, that
the structure of the skull must be designed for some sort of motion,
gills - respiration — motion. This outrageous (for the time, 1899)
thought, that the skull had motion, because of its anatomical design
and the laws of physics, continued to plague Dr WG Sutherland for the
rest of his life. Until at last, in 1938, he was able to prove to himself
that the cranium does have an inherent capacity for motion, the
Primary Rhythmic Impulse. He recognized the existence of the
motility of the central nervous system; fluctuation in the cerebrospinal
fluid; the mobility of the dura mater acts, in this respect, as a reciprocal
tension membrane; articular mobility of the cranial bones, backed by
the mobility of the sacrum between the alae of the ilium.

Dr AT Still gave the profession its concepts: the rule of the artery is
supreme, the body has the inherent capacity to heal itself;, and
structure and function are reciprocally interrelated. Dr WG Sutherland
added: The rule of the artery is supreme, but the cerebrospinal fluid is
in command and its fluctuation can be observed by palpation with
cranial technique. In 1950, Robert E Truhlar, DO neatly summed it all
up, ‘Osteopathy is divine geometry, physics, and chemistry’

The author, Torsten Liem, brings to the profession a fresh, new and
improved presentation of both well-known and recent advancements
in the field of cranial osteopathy and craniosacral therapy. The
author directs your attention to the intricate anatomical and
physiological function that make up the dynamic cranial sacral
mechanism. His direct and easy-to-read palpatory procedures for
diagnosis and treatment are refreshing. Torsten Liem deals with each
cranial bone in turn, describing its physiological mobility and
restrictions to motion, as well as diagnostic and therapeutic methods
and procedures. The reader is assisted in visualizing these methods
and procedures by the magnificent photographs and illustrations that
accompany the text.
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The section dealing with the treatment of the bones and organs of
the face is most interesting with a thorough treatment of the
diagnostic and treatment procedures of the cranial structures. A
selection of well-known pathologies is used to illustrate the
osteopathic approach, providing guidance to the reader new to
osteopathy. In this connection, the book follows the original theme
in relation to diagnosis and treatment utilizing cranial osteopathy.
Throughout, excellent references to the literature complete this work.

American osteopathic physicians and surgeons have long been
aware of the healing and life-giving effect of the physiological
phenomenon known as the Primary Rhythmic Impulse. Torsten Liem
presents this effectively, while making no secret of the difficulties of
the diagnostic and therapeutic methods needed to bring a favorable
influence to bear on the life and health of patients. If the life and the
condition of humanity are to be improved, precise understanding
and correct application in the cause of restoration and wholeness of
the entire person are indispensable. This art is a powerful
psychomotor skill, and it is essential to use the knowledge contained
in this book only in combination with personal instruction from
competent masters of this skill. Personal training with validation of
the development of your osteopathic skills is the only way to become
sure and trustworthy practitioners, confident in diagnosis and
treatment, able to rely on the desired outcome of your work.

Chicago, USA, 2004 Richard A. Feely



Preface to
the second edition

The original plan had envisaged a brief revision of Praxis der
Kraniosakralen Osteopathie. This has now given way to a substantial
reworking, and the chapter on the temporomandibular joint in
particular has been considerably expanded. The results of new
research and understanding of the anatomical structures and their
physiological significance as well as additional diagnostic and
therapeutic procedures are presented. Osteopathic approaches to the
temporomandibular joint are increasingly being used in place of
orthopedic treatments of the jaw. In the light of this it becomes
essential for the osteopath to possess a sound body of knowledge.

All other chapters have also been updated to reflect the present
state of knowledge. The instructional layout, which follows the
treatment of each cranial bone and orofacial structure, of the organs
of sight, hearing and balance and the upper respiratory tract, and in
the case of headache, has proved helpful and has been retained in its
existing form. It would give me great pleasure if the present manual
and reference work is able in any degree to contribute to the further
recognition of osteopathic treatment in the cranial field.

Hamburg, 2005 Torsten Liem
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Preface to
the first edition

This book focuses primarily on those mechanisms of dysfunction
and treatment techniques that belong to the more narrowly defined
field of cranial and craniomandibular osteopathy. It also includes
some material beyond this immediate field.

The reason for the somewhat mechanical presentation of the
structures in this book is entirely didactic. It is by no means the
intention to imply that therapeutic intervention is merely a matter of
finely executed manual techniques. Intuition, caring attention and
empathy on the part of the therapist, and the sensitivity of the
practitioner’s hands are just as important for the success of treatment.
Listening, non-invasive attentiveness and consciousness in palpation
activates the body’s inherent healing powers. It is a great gift when
hands begin to see, hear and know, and a still greater gift that this
remains a constant adventure.

Practicing therapists know that each touch conveys new insights
into the integrated working together of the body as a whole. Only an
open spirit that has emptied itself is capable of receiving these
insights. Just as much weight should therefore be placed on the
approach, which must focus on the entirety, and on an open and
listening touch, as on the learning and absorbing of the specific
structures and their functional and anatomical relationships. It is less
a question of ‘doing’ than the capacity of ‘being’ with the other
person, and permitting the closeness and intimacy that open doors in
the therapeutic encounter.

The repetition of material from the first book was inevitable; it is
also practical from the instructional point of view, since it would
otherwise have been necessary to make reference to the relevant parts
of the first. That would make the text difficult to use, especially for
quick reference.

The account of the localization, origin and treatment of
dysfunctions of the various bones has been limited to the structures
directly involved.

The format of the present work is to present techniques in relation
to each cranial bone and the organ systems of the viscerocranium.
A large number of additional variations and possible methods of
performing them do in fact exist, and can be employed with at least
as much success. During the course of a career, every therapist will to
some extent develop individual approaches. These stem not only
from experiences during that practice and from individual
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William G. Sutherland

Preface to the first edition

characteristics, but also from the fact that every patient, every
treatment and each one of the body’s structures is unique.

The basis of osteopathy according to Andrew Taylor Still was not in
the first instance the teaching of particular techniques, but insight
into particular principles that might give individual osteopaths the
capacity to develop techniques of their own. The more a therapist
internalizes the differentiation between the living tissues, their reciprocal
anatomical and physiological relationships, and the osteopathic
principles of diagnosis and treatment and develops manual
sensitivity, the greater that capacity will be. In addition, the therapist
has to expand his awareness to the reciprocal relationship of the
patient to his cultural, social, emotional and natural surroundings.

The intuitive, ‘living’ and spiritual content of Sutherland’s work
and his concept of the ‘Breath of Life’ were to some degree deleted
from the revised standard work by Harold Ives Magoun: Osteopathy in
the Cranial Field, 3rd edition of 1976, published after Sutherland’s
death. The intention was to achieve greater political acceptance
among the osteopaths living at that time and to make the cranial
approach accessible to further research. In today’s climate there is
more readiness to consider these ideas too. An accompanying
understanding of the historical associations and roots, as well as a
common language, are important for the practice of cranial
osteopathy, its further development and its transmission. For this
reason the Glossary explains the fundamental principles using
primarily the original Sutherland sources.

It simply remains for me to thank most sincerely all those who
have written or sent ideas in response to the first book.

[ wish you as much pleasure in reading this book, in palpation and
in applying the techniques described, as I have had in writing it and
experience day by day in my contact with patients.

In particular I wish you the same courageous spirit and devotion
in your search and application of this living osteopathy as the
founders of this unique discipline themselves possessed.

Hamburg, 2000 Torsten Liem
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Quotations

... Everybody assumes consciousness is the exclusive province of
the Brain. What a mistake! I've got my share of it, to be sure, but
hardly enough to claim special privileges. The Knee has
consciousness, and the Thigh has consciousness. Consciousness
is in the Liver, in the Tongue ... It's coursing through you, too,
and you're acting it out. You're each a part of it. In addition,
there is consciousness in butterflies and plants and winds and
waters. There is no Central Control! It's everywhere. So if
Consciousness is what is required . ..

Tom Robbins,
Even Cowgirls get the Blues

The truth is the I AM. The flower is my body. The song of the
bird is my body. I encompass everything. In the stillness, when
there are no ideas and no thoughts, there is room for knowledge.
The wholeness of the whole becomes visible ... to be still simply
means to live outside concepts.
Christin Lore Weber,
A Cry in the Desert. The Awakening of Byron Katie

An osteopath is taught that Nature is to be trusted to the end.
Andrew Taylor Still
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Introduction

Osteopathy, developed at the end of the 19th century by AT Still, is a
system of healing that professes to focus on wholeness and is
characterized by its use of the hands to heal disease. The principles of
osteopathy are based on the unity of the body, its self-regulating and
healing powers, the interaction between structure and function, the
great importance of perfusion, and the application of these principles
in treatment.

The world of phenomena that surrounds us, including the tissues
of the body that we touch in our work as osteopaths, is not rigidly set
but temporary, the expression of interacting circumstances and forces.
All depends on an infinity of other factors and contingencies.

The ability to recognize patterns of interacting contingencies and
motion and interpret them diagnostically, and the ability to
synchronize oneself with homeodynamic forces, play a decisive role
in successful therapeutic work.

Technical skill is important, but limits should not be imposed on
the potential for healing by excessive focus on technical performance.
Healing is not just a one-way process from therapist to patient. The
conscious participation of all those involved in the healing process
and empathetic insight into the way that the signs and symptoms of
disease relate and into the interrelationship of all the mutually linked
phenomena of life are apparently of great importance.

PRINCIPLES AND METHODS OF PALPATORY DIAGNOSIS

Osteopathic diagnosis consists of more than just history-taking,
visual assessment, tests and palpation; it may also include further
specialized investigations. Every diagnosis in osteopathy must always
consider the body as a whole. Examination as described below is
limited to the palpation of the cranial system; this is for clarity of
teaching. Most of the diagnostic procedures given here can also be
used as appropriate in the rest of the body.

Barral’s method of thermodiagnosis

This examination is carried out with the palm of the dominant hand.
The area of the palm that is most sensitive to heat is also the area that
responds most strongly to a gentle mechanical stimulus, and can be
found by stroking a finger across the palm (Table 0.1).



Cranial Osteopathy

Table 0.1 Areas of heat

Palpation of shape

Palpation of density'

Point-like, clearly defined Structural changes: tumors,
calcifications

Linear, clearly defined Sutures, blood vessels, visceral channels
Large, circular, clearly defined Part of an organ, e.g. lobe of brain
Large, linear, clearly defined Elongated structures, e.g. esophagus
Large, circular, not clearly defined Visceral or emotional disorders
Procedure:

» Place the hand, slightly cupped and relaxed, almost in contact with
the skin at an area of heat and raise it gradually until you reach the
level where the heat radiation can be felt most strongly. Then lower
the hand again to the point where a slight resistance can be felt,
usually about 10 cm above the skin.

» During thermodiagnosis the hand should always follow the
contours of the body.

> Swing the hand gently from side to side. When performing this
diagnosis it is important not to let the hand remain for too long in
any one position so as not to influence the result. Examine the
overall cranial contour to find the areas of greatest heat, which
indicate possible dysfunctions.

The shape of the cranium can be used to help differentiate
pathological or functional disorders. It also provides an initial
indication of the severity of a dysfunction. ‘Dysmorphism can be one
of the first signs of cranial synostosis,' although it does not provide
any indications as to the cause. There is still disagreement about
whether pathological cranial shapes develop as a result of synostoses
of the base or vault of the cranium. In young children, it is possible
to assess the course of therapy by means of the cranial shape’
Particular attention should be paid to the ossification centers of the
bones and asymmetries due to craniocervical rotation restrictions in
young children.

Evaluation of the density and hardness of the tissue can be an
indication of the severity of a dysfunction or can be used to assess the
course of treatment.

> The density of the bone may be palpated through soft pressure
with the hands.



Introduction

Palpation of tissue elasticity

Local tenderness

Palpation of variation in

Tissue elasticity helps to evaluate bones, sutures, membranes, visceral
structures and vessels.

» Spread your hands and place them swiftly on the various areas of
the head. The hands exert brief light pressure on the particular
region, which is then suddenly released, like a gentle recoil. The
therapist notes the resistance of the tissue to gentle pressure
(pliancy/hardness) and the reaction of the tissue when the
pressure is released (resilience).

This is followed by local testing, e.g. of a suture or intraosseous structure.

Tenderness to pressure is a sign of possible sutural dysfunctions.

rhythmic tension

A number of rhythms of varying clinical significance have been
described after the manner of primary respiration (Table 0.2). These
rhythms are claimed to be present in the entire body.

Various values exist for the frequency of primary respiration, also
called the craniosacral rhythm. It may be that these are
simultaneously present in a multi-layered complex, e.g.:

® 10-14 cycles per min: 4-6 s cycle (Magoun, Traube-Hering wave)**
6 or 8-12 cycles per min: 5-10 s cycle (Becker, Upledger)’"

2.5 cycles per min: 24 s cycle (Jealous)"

6-10 cycles per 10 min: 60-100 s cycle (Becker’s ‘slow tide’, Mayer
wave)®"”?

1 cycle per 5 min: 300 s cycle (Liem et al.)""

Using CT scans, Lewer-Allen et al. also recorded phasic motion
patterns of brain density and ventricular shape with a 33-min cycle
(2000 s cycle)."

There are as yet no written details on the palpation of this last type of
rhythmic pattern. Some personal findings from palpation do also
seem to indicate very slow expansion and retraction impulses, but
these results lack regularity or unity.

These and similar rhythmic values have been defined on the basis of:
palpation findings by individual osteopaths; average values for
palpation studies of the cranium (10-14 cycles per min); average values
obtained in intra-rater and inter-rater reliability studies; the rhythmic
motions of brain and cranial structures as measured in studies using a
variety of instruments (ultrasound, CI, MRI); electromechanical
measurements, sometimes carried out in combination with
simultaneous palpation (e.g. the rthythm of 6-12 cycles per min).

The genesis of the rhythmic alternation of the inspiration and
expiration phases, linked as it is with a tendency to oscillating
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Table 0.2 Frequency of primary respiration

Investigator

Woods, Woods (1961)*

Rhythm (cycles/min)

12.47 cycles/min

Method

Palpation (1961)

Wallace, Avant, McKinney,
Thurstone (1966)"

9 cycles/min

Ultrasound study of
intracranial motion (1966)

Allen, Goldmann (1967)'

2-9 cycles/min

Ultrasound (1967)

Baker (1970)"

9 cycles/min

Measured at the molars

White, Jenkins, Campbell (1970)'%;
Jenkins, Campbell, White (1971)"

7 cycles/min

Ultrasound study of brain

Frymann (1971)®

12.8 cycles/min

Measured at the cranium

Michael, Retzlaff (1975)"

5-7 cycles/min

Measured using anesthetized apes (1975)

Becker (1977)*

0.6 cycles/min

Palpation of ‘long tide’

Lay, Cicorda, Tettambel (1978)*

8 cycles/min

Motion detectors on
frontal and temporal bones

Upledger (1979)*

6—12 cycles/min

Palpation (1979)

Brookes (1981)*

12—14 cycles/min in adults;
14-16 cycles/min in children

Palpation (1981)

Upledger et al. (1983)*

4.5 cycles/min

Palpation in coma patients (1983)

Podlas, Allen, Bunt (1984)%; Allen,
Bunt (1989)*

2.25-0.25 cycles/min; Cycle
of 300-2000 s

Brain tissue density and ventricular
shape (1984/1989)

Measurement mentioned by Podlas?”

2-9 cycles/min

Ultrasound (sinusoidal pressure wave)

Marier (1986)*

9.54 cycles/min

Measurement (1986)

McCatty (1988)”

10.4 cycles/min

Palpation in healthy adults

Herniou®

12 cycles/min

Piezoelectric measurement in sheep

Gunnergaard (1992)*

12 cycles/min

Measurement using Hall effect at
maxillary arch (1992)

Norton, Sibley, Broder-Oldach
(1992)*

3.89 cycles/min

Palpation (1992)

Allen (1993)®

6.34 cycles/min

Palpation in infants <| month (1993)

Wirth-Patullo/Hayes (1994)"

3-9 cycles/min

Palpation (1994)

Greenman/McPartland (1995)*

7.2 cycles/min

Palpation in traumatic brain damage
(1995)

McAdoo (1995)*

3-9 cycles/min

Palpation (1995)

Jealous®

2.5 cycles/min

Palpation

Zanakis et al. (1996-97)”

6.35 cycles/min

Motion testing video analysis system
(1996-97)

Liem (1998)"

0.2 cycles/min

Palpation

Lewer-Allen, Bunt Sorek (2000)"

0.2 cycles/min

CT scans of brain density
and ventricular shape



Table 0.3 Explanations
advanced for the PRM
rhythm

Introduction

expansion and retraction, has still not been clearly and fully
explained. One possibility being mentioned is that the phenomenon
is synonymous with THM oscillations. Others put forward are links
with Lundberg waves, ‘third order waves’, cycles in the systems of
lymph or cerebrospinal fluid, or the basal rest and activity cycle
(BRAC), etc.

Another possibility is that the primary respiration waves may be
part of the general homeodynamic activity of all life forms and of life
itself, which find expression in varying phenomena.

Table 0.3 summarizes a few of the hypotheses as to the origin of
primary respiration.

The inspiration phase of primary respiration is characterized by an
externally directed motion from the center out toward the periphery —
an expansion. The expiration phase describes motion that returns
inward toward the center (Table 0.4).

These rhythmic features and ‘motions’ can be found locally, in a
particular tissue, or in the entire body. The osteopath can detect the
phase of primary respiration where restrictions of motion or
abnormal tensions occur, and assess whether the outward or inward
direction predominates in the flow of the life force. Motion
restrictions can be palpated in the light of the therapist’s knowledge
of all the tissues involved and the sutural joint surfaces, and can be
evaluated and treated accordingly.

» The therapist should evaluate the naturally occurring
‘disengagement’ during each inspiration phase and the retraction,
or drawing closer, of, e.g. the interosseous and intraosseous
structures in each expiration phase.

Rhythmic motion of the ventricles®?

Rhythmic motion of the brain®**

Motion impulses deriving from embryology*

Effect of PRM on pulmonary respiration®

Pressurestat model*’

Respiration/heart rhythm?*##

Rhythm as reaction of muscles to gravity*®

Rhythm as a function of neuromuscular system®’

60,61

Lymphatic pump

Tissue pressure model™**

Entrainment model according to McPartland and Mein**

Local venomotion model according to Farasyn®*

Traube-Hering-Mayer oscillation®’*7”

External rhythm producing resonance in the body™
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Table 0.4 VVave characteristics in the inspiration and expiration phases

Inspiration

Expansion

Expiration

Retraction®, collection

Natural disengagement

Drawing closer

Divergent motion

Convergent motion

Flexion, external rotation

Extension, internal rotation

Flow of life force from within to outside,
toward periphery, centrifugal

Flow of life force from outside to inside, to the center,
centripetal

Extraversion, moving out from the center, being
beyond oneself, developing the self

Introversion, coming to the center, deepening
toward the center, return to origin

Breadth, space, distance Closeness
Redeveloping oneself anew Regression
External world Inner world
Expressive Receptive
Interpersonal Intrapsychological

*These ideas are intended to express a natural, spontaneous movement directed toward the center, which draws the structures
closer. They do not mean ‘retraction’ in the sense of active compression, contraction, or tension, or any reaction involving drawing
in or circumscribing, or calling a halt, which would hinder free flow and prevent an unconstrained body physiology. These are

more characteristic of a dysfunction.

> The therapist notes the symmetry, frequency, amplitude, strength
and ease of the variations in thythmic motion or tension and the
‘feel’ on completion, and looks for any abnormal asymmetric
motion during inspiration and expiration. If any change is sensed
at a particular position on the body, this is a sign of a disorder in
this area. The therapist can also sense tensions that hinder the free
expression of primary respiration.

» The tissue reaction to pulmonary respiration can also be palpated.
Deep breathing amplifies the motion.

Motion testing

Motion testing can also be used to examine sutures and tissues. It can
be carried out at the same time as the primary respiration test or

independently.

Active and passive testing of fascial tension

Dysfunctions can create tension in the fasciae.

» General passive testing is done using the hands to detect possible
tensions. Passive testing of an individual fascia can also be carried
out. This is done by establishing hand contact with the tissue to be
tested, and may detect tensile force operating in the fascia in the
direction of the dysfunction.
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> Active testing involves applying gentle traction. The fascia
normally yields and slides along with the traction. Compare the
mobility, evaluating its symmetry and trying to sense whether and
where there is any resistance to the mobility of the fascia. The
resistance increases as you approach the disturbance.

Adhesions, fibroses, inflammation and other dysfunctional processes
reduce the mobility of the fascia, i.e. hinder its capacity to slide.
This method can be used to examine all locations on the body.

Differential diagnosis of the dysfunction level by palpation

In this diagnosis, the osteopath differentiates whether the motion
restriction and hardness in the tissue originates from the bone, dura,
brain tissue or fluid. Another option is to establish a resonance with
electromagnetic fields.

Differential diagnosis by palpation
This method of differential diagnosis (Table 0.5) can be used to
examine whether the motion restriction of a particular structure
(e.g. hyoid bone) is caused by another body tissue (e.g. liver).

» Support one of the two structures (e.g. the liver) and establish a
point of balance.

> Then examine the hyoid bone to see whether the inherent motion
or mobility of this bone has changed. If any normalization or

Table 0.5 Methods of Thermodiagnosis
manual diagnosis

Palpation of shape

Palpation of density

Palpation of tissue elasticity

Tenderness to local pressure

Palpation of rhythmic expressions of primary
respiration with breathing and/or compression

Motion testing in synchrony with
primary respiration independently of
primary respiration

Palpation of fascial tensions
Passive
Active

Differential diagnosis of the dysfunction level by palpation

Differential diagnosis by palpation

Palpation of fluid motion

Detecting spatial organization

Palpation of tissue ‘potency’
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Palpation of fluid motion

improvement is felt, this indicates that the liver is affecting the
hyoid bone.

A deterioration indicates a compensation situation in which the
hyoid bone is affecting the liver.

» Concentrate your attention on the fluid colloid properties of the

patient’s body, taking up a contact as if your hand is resting on the
surface of some water. Sense a slight flow or direction drawing your
hand along with it. This is related to the direction from which the
traumatic force impacted on the patient’s body.

Detecting spatial organization

Palpation of potency

How is the structure organized, e.g. the temporal bone in terms of
its intraosseous elasticity?

How is the temporal bone organized in terms of its immediate
location, e.g. its sutural, fascial and ligamentous attachments?
How is the temporal bone organized in terms of its regional
location, e.g. in relation to the head as a whole?

How is the temporal bone organized in terms of the rest of the
body?

Draw your hands swiftly upward from the feet to the various
regions of the patient’s body, placing them on each region in turn,
but without allowing your hands to remain for too long in any one
place. Assess the vitality of the tissue at each location, a sort of fine
oscillatory motion characteristic of all living tissue. Treat first the
areas that exhibit the lowest potency.

PRINCIPLES AND METHODS OF TREATMENT

Contraindications

There are few contraindications to the use of cranial techniques,

because the force applied is so slight.

The following, however, are absolute contraindications: acute

fractures, acute traumatic head injuries, acute cerebral bleeding or risk
of cerebral bleeding.

Care should be taken when treating epileptic patients not to trigger

a seizure.

Complications of treatment

No scientific studies have been carried out on complications
following cranial treatment. Isolated cases of the following
complications have been reported. These have mainly been transient



Introduction

and were resolved by rest or by CV-4 technique™:

Nausea™””

Vertigo™

Vomiting™

Diarrhea*

Cardiac palpitations*

Psychiatric disturbances*

Cases of depression™

Confusion™

Diplopia™

Loss of consciousness™

Trigeminal nerve damage™

Hypopituitarism?”

Brainstem dysfunction™

Opisthotonus™ ™

Tonic-clonic seizure™

Possible miscarriage of a 12-week pregnancy™

Two cases of pituitary dysfunction following treatment by an
unqualified therapist was reported. This was resolved with further
cranial and hormonal treatment.”” "

One case of aggravation of traumatic brain injury.*

@ Also dizziness, headache, loss of appetite, and sleep disturbances.

Recognition of normal function

It is fundamentally important in any therapeutic intervention to be
able to recognize normal function, normal patterns of tension and
their normal elasticities or ranges of motion. This involves sensing
and recognizing the difference between bones, membrane or
ligament, fluid, soft tissue, electromagnetism, ‘potency’, and other
features, as well as a dynamic stillness in the patient, and enables the
osteopath to distinguish between healthy and sick tissues and
between normal and abnormal tension patterns. The ability to
recognize and differentiate the expression of the various body
rhythms is not only necessary in examination and localization, but
also plays a role in treatment.

Stillness is, according to R Becker, the key to understanding the
patient. He sees the ability to consciously recognize stillness as an
essential skill in treatment, indeed as the factor that actually brings
about a change during treatment.*

THE STAGES OF TREATMENT AND THE FULCRUM

The first step in treatment involves taking up contact with the
inherent stillness in the patient and the homeodynamic forces in the
body. The second is to examine the abnormal tension patterns and
the finer energy patterns and to find the fulcrum around which they
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organize themselves (or are organized). The third step involves
establishing a fulcrum about which motion/energy can organize itself
in such a way that resolution of the abnormal tension and energy
patterns can take place. In effect, you copy exactly the abnormal
tension/energy pattern and establish a new therapeutic state of
balance that copies the suspended automatic shifting fulcrum of a
healthy system. This newly established fulcrum enables the inherent
homeodynamic forces to transform the abnormal tension/energy
state into a freer state of balance. This releases the forces that were
bound by the abnormal tension/energy pattern to re-integrate
themselves into the physiological activity of the body.

The new fulcrum is not only an expression of the local resolution
of underlying tensions; it is at the same time related to the entirety of
the forces acting within the body which are responsible for
maintaining local and global homeodynamic processes. This means
that the establishment of a new fulcrum will not necessarily be a
complete return to an absolute ideal state of balance, with a total
restoration of health and the resolution of all symptoms, but the best
possible state of balance at that time.

Fulcrums are not limited to the dural membrane. A bony fulcrum
at the SBS, a membranous fulcrum at the straight sinus and a
fulcrum of the nervous system at the laminae terminales have been
described. Sutherland also detected a fulcrum in the fluctuations of
the CSE®

A procedure for establishing a fulcrum or point of balanced
membranous tension is described below. A point of balance can be
induced in the fluid and in the potency in a similar way. Sutherland
spoke of also identifying the fulcrum, the ’‘still point, in the
fluctuations of the CSF and maintaining the reciprocal tension
membrane and the fluid fluctuation at the ‘balance point’.*

Sutherland describes the potency in the CSF as a fundamental
principle in the functioning of the PRM¥; he also goes further and
makes clear that the potency in the fluctuation of the CSF can be used
in diagnosis and therapy.

Sutherland/Magoun even accord the CSF an intelligence of
its own.* The treatment principles described below can be applied in
all the techniques presented in this book.

Jim Jealous’s ‘neutral of the patient’

Like an orchestral concert in which the notes of the individual
instruments blend into the music being played, the reciprocal
tensions in the body and the aspects of body, mind and spirit
combine in the neutral state into a homogeneous mind-body-spirit
unity. In the neutral state the whole person of the patient is
particularly receptive; interaction between the ‘Breath of Life’ and the
patient can take place most effectively, and the patient is best able to
react directly with the ‘tides’ The neutral state creates the best and
easiest conditions for healing and changing dysfunctional patterns,
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and the amount of force that the therapist needs to apply to carry out
a technique is at its least in this state. It is also easier to sense how
much force is necessary to perform the technique and when it has
been completed. Negative consequences are minimized and patients
themselves can sense the change brought about in their bodies more
clearly.

Procedure: » Place your hands on the patient’s head or other part of the body.
Act as a passive observer, concentrating with a gentle attentiveness.
Do not follow any motion or dysfunction pattern. The moment
will come when the various motion impulses and tensions in the
patient’s tissues become still, and you will detect a rhythm of
around 2.5 cycles per min. The various body tissues, body fluids
and potency can be sensed as an undifferentiated, homogeneous
density. The neutral state can be palpated as a kind of point of
balance of the reciprocal tensions present in the body, at which
body, mind and spirit become integrated, felt to be a unity in its
best possible state of balance of that moment.

» Maintain your contact with this neutral state throughout the whole
of the ensuing treatment.

There are rare instances when the neutral state is not achieved. This
usually happens after loss of consciousness or extreme use of force,
resulting in an extreme dissociation between body, mind and spirit.
Jealous states that in such cases a gentle EV-4 is indicated.

The establishment of a point of balance leads to the release of the
bound forces in the dysfunction, enabling the tissues to resolve their
relationship to one another. Inherent homeodynamic forces in the
dysfunction come into effect, a dynamic balance is re-established
and, in contact with the dysfunctional fulcrums, sets healing
processes in motion. In other words, the bound energy plays its part
again in the working of the homeodynamic forces of the body as a
whole, and the dysfunctional fulcrums either dissipate or diminish.
The tissues and their innate forces can reorganize themselves in the
direction of the natural fulcrum.

Induction of the point of balanced membranous tension (PBMT)
The PBMT is the position in which the tension in the dural
membrane and between the structures involved is in its optimum
state of even distribution.

» If a mobility restriction lies within the physiological range of
movement, the right approach is to allow yourself to be led to the
PBMT. If it lies outside the physiological range of movement,
the therapist should encourage the structures concerned toward
the PBMT.

» With increasing experience the therapist will usually find that less
and less force is needed to induce the correction that is right for
that patient’s body. This is in accordance with Sutherland’s method
of procedure as his own experience increased. Sutherland places
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Maintaining the PBMT

Balanced fluid tension

special importance on the idea that it is not so much the direction
by the therapist as the fluid fluctuations of the PRM that lead the
structures to the PBMT. The therapists’ role is rather to allow
themselves to be led by the fluctuations to the point of balanced
tension (PBT).

‘... we do not have to find the point of balance in the reciprocal tension
membranes because the cerebrospinal fluid tide will do it for us. We merely
initiate the movement and follow it as the fulcrum shifts. These membranes
maintain a constant reciprocal tension for whatever pattern exists in the
osseous elements of the cranial mechanism. If permitted by the proper
manual application in the technic approach the tide will carry the
mechanism to the balance point in that particular pattern. When the balance
point is reached the cerebrospinal fluid has found its proper fulcrum and it
is at this time that the correction takes place’®

» Once the point of membranous balance has been achieved, the
therapist’s task is to maintain the balance until a correction of
the abnormal tension in the dural membrane has occurred and the
tidal motion of the cerebrospinal fluid has brought about a
correction in the affected structures. This involves holding them in
PBMT with the gentlest possible touch until the motion of the
structures has ceased.*

Point of balanced membranous tension: variation according

to Jealous

» Another way of establishing a point of balance is by synchronization
with primary respiration. According to Jealous, about 90% of your
attention should reside with the primary respiration while 10% is
directed toward the tensions present. The usual method is to follow
the expressions of tension during the inspiration phase and enhance
them to the slightest possible extent.

> A spontaneous disengagement may occur at the end of the
inspiration phase. During the next expiration, inherent correcting
forces may arise spontaneously and lead the affected tissue out of
the dysfunction.

> A lateral fluctuation at the level of the affected tissue may be felt.
There may also be a transition to a still point.

This is a less well known type of point of balance, although
Sutherland himself made some mention of it, saying for example that
attention should not only be paid to the fulcrum in the reciprocal
tension membrane, but also the ‘fulcrum point’, the still point in the
fluctuation of the CSE and that the reciprocal tension membrane and
the fluctuation of the fluid should be maintained at balance point. He
also said that the therapist is led to the point of balance by the fluid
fluctuations. Jim Jealous in particular has developed this approach.
The technique is directed toward the fluid aspect of the body.
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Balanced fluid tension according to Jealous

» Establish a resonance with the fluid pattern in the dysfunction. Do
not address any tissue restrictions or barriers in the dysfunction.
Follow the physiological ‘motion” of the fluids with your hands
and remain within it.

» Synchronize your hands with the motion of the fluids, with the
speed of these motions and with the inherent, spontaneously
occurring disengagement. A balance point for the fluids becomes
established.

> Note the interaction of the local fluid pattern with the whole fluid
body. Broaden your attention to include the field around the body.

Induction of a local, regional and global point of balanced tension (PBT)
This should be done in three stages.

» First establish a local PBT, e.g. in the coronal suture.

» Then a regional PBT should be established between this suture and
the cranium.

» When this has been done, a global PBT can be established between
this suture and the body as a whole.

Methods of achieving a point of balanced tension

The following techniques can be used to help achieve a PBMT:
exaggeration, direct technique, opposite physiological motion,
disengagement and molding.

These maneuvers are like an invitation to the tissue and part of a
dialogue with the tissue. The tissue is not forced in a particular
direction; rather, opportunities are presented to it and the therapist
must respect the response of the tissue when it complies or does not.

The techniques are both a means of diagnosis, by which the
osteopath senses the response of the tissue to these ‘invitations’ and
can also be used as a means of treatment to achieve a new dynamic
balance of tension.

The techniques described below have the character of spontaneous
healing reactions in the tissue. The maneuvers are not movements
that the osteopath tries to induce; the therapist’s task is rather to assist
the naturally occurring homeodynamic activity in the tissue by means
of resonance, synchronization and focusing of attention.

Exaggeration

> In this technique, the therapist follows the motion of the bone or
tissue in the direction away from the restriction, that is, in the
‘direction of ease’ (i.e. of greater motion) without confronting
motion barriers. Very gently the tissue is moved out of the field of
tension. The therapist stays within the range of motion, meaning
that he avoids confronting the motion barriers directly. The tissue
dynamics are just perceived without intervention. In the end a new
equilibrium of tension will establish itself. Structural approaches
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Alternative method I:

Alternative method II:

on the other hand move the tissues towards the physiological
motion barriers. Wait for a release of the tissue, when it will regain
motility, then guide it on further to the point where it reaches a
physiological barrier again.

» Repeat this procedure until you no longer sense tensions being
released.

The following are relative contraindications: children below age 5-8,
and acute traumatic injuries.

Direct technique

» Direct technique is used to guide the affected tissue in the direction
of restricted motion. The force applied is very slight, remaining
below the threshold at which the structures involved react by
counter-contracting. In this case too, the tissue is moved out of the
field of tension very gently, without confronting motion barriers.

This technique is indicated in children below age 4-7 and in acute
dysfunctions of traumatic etiology. Indirect and direct approaches
can be applied in combination.

Opposite physiological motion. Example: occipitomastoid
suture

Opposite physiological motion is indicated for some severe traumatic
dysfunctions.

> Achieve the point of balance by following the occipital bone
further in the direction of ease (indirect technique), for example,
into flexion. At the same time the temporal bone is moved or held
or followed in internal rotation (direct technique).

This treatment principle should whenever possible be applied (or may
occur spontaneously) in synchrony with primary respiration; the
occipital bone moves into flexion during the inspiration phase, whereas
the temporal bone moves into internal rotation. In the expiration phase,
in contrast, both bones move into extension and internal rotation.

Disengagement

» This technique involves gently separating two structures. If
possible it should be performed in harmony with primary
respiration.

The point of balance can then be attained.

» Hold one of the bones of the joint and gently draw the other away.
Establish a point of balance.

» Then hold the other component of the joint and repeat the
corresponding process.

» The therapist induces the disengagement simply by focusing
attention on disengagement and the inherent correcting forces
connected with this, during the inspiration phase. This separation
is not designed to eliminate the forces operating, but to make it
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Alternative method Il:

Note:

Molding:

Introduction

possible to experience their operation and internal order, to expose

the underlying fulcrums, and to bring about the activity of these

forces in the point of balance.
Treatment using this principle is indicated when the traumatic injuries
underlying the dysfunction mean that the forces present cause more
constriction and density than can be resolved by a point of balance.
Examples are: sutural compressions, especially at pivot points, at limb
joints, in traumatic and severe chronic restrictions, fibroses of the
dural membrane, and to stretch fascial or muscular structures.

Compression

Compression can be used to help create a context in which the
relationship between tissues is intensified and hidden conflicts
become visible.

» Two adjacent components of a joint are gently moved closer together.

» This should be done in harmony with primary respiration if possible.

» The point of balance can then be attained.

» Focus your attention on the activity of the inherent
homeodynamic forces.

» Hold one component and draw the other gently closer.

> Establish a point of balance.

» Then hold the other component and repeat the corresponding
process.

» The therapist induces the compression simply by focusing
attention on the convergent movement and on the inherent
correcting forces connected with this, during the expiration phase.

Compression may also become necessary in order to make contact
with very early tissue dynamics. The dynamics of embryological tissue
development, for example, as well as those of the birth process are
usually linked with compression. Therefore, according to Heede, the
cranium reacts to compression induced by the therapist by adopting
its original rotation pattern, and indicates a fulcrum/mechanical
point of balance for this pattern.®

Combined compression and decompression

> The joint is first of all compressed, that is, moved further into the
lesion, with the intention of then decompressing it in the opposite
direction. This is a combination of direct and indirect technique. It
is like freeing a jammed drawer by first pushing it further in,
making it possible to pull out the drawer without forcing it.

Molding involves the attempt to affect the shape and pliancy of a
bone by applying external pressure or traction.

Taking the example of the parietal tuber, this may appear too
prominent or too flat on one side. In molding, energy is directed to
lower the parts that are too prominent and make the excessively flat
parts more prominent.

15
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Indications are intraosseous dysfunctions, particularly in young
children, but also in adults.

Molding can be assisted by fluctuations of the cerebrospinal fluid,
by pulmonary breathing, and by the myofascial system.

Fluid impulse (direction of energy)
Also known as the V-spread, this technique uses the inherent forces
of fluid fluctuations to release even the most stubborn restrictions in
an extremely gentle way. It is based on the fluid crystalline properties
of body tissues.

» The exact position of the fingers is located by placing the middle
and index fingers in a V-formation on the structure that is either
restricted or is to be tested. A slight pulsation is palpated at the
position opposite this, where the vector of the V formed by your
fingers leaves the cranium. This is the ideal position from which to
direct energy toward the restricted suture.

» To test the suture, use one finger of the hand in the position
opposite the V to direct energy in a fine fluid impulse toward the
suture to be tested, during the inspiration phase. If the fingers that
are arranged in a V sense the suture opening, then the suture is free.
The sensation is like a wave running up onto a sandy beach. The
suture is restricted if no opening is felt.

> To free the suture, direct a gentle fluid impulse toward the blocked
suture from the finger opposite the suture, during each inspiration
phase. Simultaneously, you should also spread the suture using the
fingers forming the V and applying minimal force. Another method
is to direct a continuous fluid impulse toward the restricted suture.
This need not be synchronized with the inspiration phase.

The V-spread can also be applied in the following ways:

> Another part of the hand or body (e.g. the stomach) can be used
instead of just the finger to direct the fluid impulse. A fluid
impulse can also be directed from the opposite foot or from the
sacrum in order to release restrictions in the cranium. In addition,
the patient may be asked to assist the treatment by dorsal flexion
of one or both feet or by holding the breath, either when breathing
in or when breathing out.

Any part of the body, for example the shoulder, can be treated using
this direction of energy method. Sutherland stated that simple force
of will can influence body fluids, without direct body contact.

TREATMENT OF ELECTRODYNAMIC FIELDS
Dysfunctions can arise as a result, for example, of unequally
polarized fields.

Position at start of treatment: » Place your hand above the skin of the patient, level with the structure
to be treated. Let your hand sink down until you sense a resistance.
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> An alternative is to place one hand behind the structure to be
treated and one in front of it. In this case the resistance is felt as an
inflated balloon or spherical field.

Method: » Your hands should continue to hold the detected field.

» Permit all the types of motion by this field until they come to rest
(unwinding) or until you sense a symmetrical motion.

> Finally, induce a PBET using the equivalent method to that for
establishing PBMT.

Complex wave forms according to Abehsera

Modern physics encountered the paradox that matter, at its minutest
level, can be seen as being composed of particles, but can equally be
viewed as consisting of a field of energy waves. According to Abehsera
this insight can be transferred to the human body, each part of which
can then be seen as a collection of tiny particles or as complex wave
forms, for example, a wave-like liver.

These complex wave forms cannot be palpated directly with the
hands, so the position of the hands is not critical.

> To establish contact the osteopath creates a holographic image of
the structure concerned (suture, ligament, joint, or organ of the
patient), and projects this image, created as it were of pure thought
waves, so that it is held in the osteopath’s hands. There the
osteopath can sense rhythms, abnormal dysfunctional patterns of
the dysfunctional structure, via the holographic image, and can
correct them according to the therapeutic principles already
described, applying these to the holographic image.

Abehsera found that the more precise the creation of the hologram,
the more successful the results. Sensing at this level makes it easier
to register and influence the interaction of the organ with other parts
of the body. The great advantage of this approach is that the flow of
information between organs can be influenced directly.

Sensing the health of the patient

It is an important requirement for therapists to be able to sense in
themselves what is taking place in the body of the other person. It is
essential for them to be in contact with the flow within themselves
and with their own original nature, and develop a consciousness for
their own immediate process of feeling. They should also develop
the capacity to admit closeness and intimacy and allow things to
happen without having to intervene. The extent to which they
themselves are in contact with this original nature and flow is the
extent to which they will be able to establish this same contact with
the patient.
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Method: » Direct your attention first to your own flow or sense of being ‘in’

the flow; then begin to direct caring, non-invasive awareness, but
without losing contact with your own flow.

» Pass your hands over the patient’s body and direct your attention —
not only through your hands, but with all your senses - to the
areas of the body that are most alive. Where is there motion?
Vitality? Pulsation?

» Once you have found or been led to this area, begin to take up the
contact with the patient here.

» Place your hand on this area and give the patient your attention
and empathy. Simply doing this will strengthen the living, flowing
element in the patient. Permit whatever you find happening at this
point of greatest health, whether it is expressed through the
medium of the tissues or beyond.

> Then sense the region of the body where the free flow encounters
resistance, restrictions to motion and contractions. It is important
to identify this place precisely. You are not looking for the place
where the immobility is greatest but the place where there is still a
good degree of flow, thythmic pattern and pulsation, the place that
forms a sort of borderline between flexibility and rigidity: the place
where rigidity and immobility have not yet fully developed. This is
the exact point at which the therapy should be applied, because
health can spread more easily from it and soften the resistances
and restrictions to motion. Encourage the inherent rhythmic
pattern and flow here.

It is no use either to remain at the place of greatest vitality and
rhythmic flow (because there is already free flow here) or to try to
intervene where the immobility is most pronounced (because this
would be invasive and too much like the use of force). It would be
active intervention if the therapist intervened at the most immobile
point, instead of letting the patient’s own body perform the process -
‘doing’ instead of ‘allowing to do’.

The natural endeavor of the vitality in the body to spread and
extend softens motion restrictions and this is where healing takes
place from the inside outward. Patients experience their own health
and flow. Touch of this sort is a direct reflection of the remark by Still
that our main task is to find health; anyone can find disease.

Below is a possible treatment procedure (Table 0.6)

» 1 Neutral of the patient according to Jim Jealous

> 2 Resonance: Here the therapist entrains his hands with the tension
and oscillation of the structure to be treated: bone, fascia/membrane,
fluids (viscera, brain/spinal cord, etc.), electrodynamic field.

» 3 Point/state of balance

» 4 Fluid impulse: this can be used as a form of assistance or may
occur spontaneously.



Table 0.6 Treatment
methods

Introduction

Neutral of the patient according to J. Jealous

Point of balanced tension (PBT): PBMT, PBLT, PBFT

Induction of a local, regional and global PBT

Methods of achieving PBT: exaggeration, direct technique, opposite physiological
motion, disengagement of joint facets, molding

Assistance by: fluctuation of CSF and extracellular fluids, pulmonary breathing,
myofascial system

Enhancing entrainment of CRI between the practitioner and patient

Electrodynamic fields

Unwinding, PBET

Complex wave forms

Sensing the health of the patient

Point of balanced fluid tension (PBFT)

Fluctuations

Once the PBMT has been induced, the rhythmic motions of the
primary respiratory mechanism (PRM) are able to take effect. At first
a kind of increasing unrest in the fluid components usually becomes
evident to palpation. This comes to a point of rest when a PBMT (also
called a fulcrum) is established in the fluids. This is the moment
when the correction takes place, and the therapist senses a softening
of hardened structures and a resolution of tissue resistance. There is a
change in the fluctuations of the cerebrospinal fluid, and a kind of
new balance can be sensed in the tissue.

> Finally the fluctuations of the cerebrospinal fluid increase slightly
once more, and the therapist can sense that the rhythmic
expansion of the fluctuations is now no longer hindered by any
tissue restrictions. There is a marked increase in the amplitude,
strength and symmetry of the fluctuations.

Final phase of correction

> In the final phase of the correction the fluctuations may be felt to
come to a spontaneous rest, very much as they do in a CV-4. Other,
slower rhythmic patterns may become evident to palpation.

ASSESSMENT OF THE COURSE OF TREATMENT

Self-organizing systems that participate in a constant exchange of
energy with the outside world are continually active. There is entropy,
which has a dissipating effect. When these systems are close to a state
of equilibrium they become disordered, but when they are far from
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Important:

equilibrium they maintain a state of order, and new order may be
established by passing through instability.*

Human beings too, in their somatic-emotional unity, seem to pass
from an ordered state to a disordered one and spontaneously back
again to order. There is a tendency toward order and stability with
periods of disorder which are necessary for a new order to develop.

Similar processes can be observed during the therapeutic process.
The patient passes through a stage of instability so that old patterns
of order which are no longer adequate can disintegrate and a new
structure or order can develop. The disorder is a necessary precursor
of the new order.

Superficially, this process can seem like disintegration on the part
of the patient. The therapist should not make the mistake of
remaining on the superficial level; the task is not to support the
patient in reorganizing and stabilizing the dysfunctional pattern of
order. Instead, therapists can make contact with the homeodynamic
forces present and encourage the spontaneous process of
reorganization. An improvement in general wellbeing (despite
possible temporary symptoms such as withdrawal symptoms, the
reappearance of former, suppressed symptoms, or regression of
chronic disorders/emotions to an acute stage) and a development
tending to bring greater clarity or enlightenment, sense and security,
are typical of a process leading toward health.

The way in which these techniques are performed will vary to some
extent from one therapist to another, from one patient to another and
according to the time of treatment.

The reason for this is certainly that the manner of performing a
technique emerges from a dialog directly with the tissue, the forces at
work and the body as a whole. It is the tissue that tells us what it
needs and what we should do. Establishing a point of balance, for
example, may require exaggeration on one occasion, on another a
direct technique, opposite physiological motion, disengagement,
compression, or a combination of the treatment categories listed.

(There are a few general principles such as the one that it is better
to use direct techniques to treat young children, but there are no hard
and fast rules.) Some prominent osteopaths, for instance, exert far
more force on the cranium than is normally said to be applicable;
some, such as Jean Pierre Barral, use almost exclusively indirect
methods (with great success), even with small children. So allow
yourself to gather your own experience. Do this in humility and
empathy, respecting the uniqueness of the body and its tissues, but
do not allow yourself to be limited by dogma. Test various models of
working and use them according to what the experience of your
palpation tells you.

The specific reaction of a tissue to traumatic force also provides
indications as to the type of therapeutic touch that it needs.

® Every technique varies in addition according to its synchronization
with primary respiration: whether its use is partly or fully
synchronized, and which frequency of primary respiration the



Note:

Introduction

therapist has chosen for synchronizing the treatment. (There is a
danger of distancing oneself too much from immediate
experience, so any too dogmatic classification of frequencies -
whether based on biomechanical or metaphysical models - should
be avoided at present. Further experimental and clinical research is
needed.)

@ Each of the techniques that follow can be performed dynamically
in synchronicity with primary respiration, so that a given motion
is gently supported only during the inspiration phase or only
during the expiration phase. This can be done as either a direct or
an indirect technique.

@ Similarly, the execution of techniques to treat dysfunctions may
differ significantly according to whether motion barriers are
encountered during therapy, or the therapist is entirely allowing
the activity of the Breath of Life to guide the therapy. Every
structure can be treated without tackling a motion barrier.
Particular attention should be paid in these cases to the naturally
occurring disengagement during each inspiration phase.

® Go with the disengagement of the structures involved by
supporting it physically in varying degrees or mentally giving space
to it in an empathetic way, or purely focusing your attention on the
process.

® The retraction and ‘drawing closer’ in the tissue can likewise be
encouraged by providing physical support to whatever degree is
necessary, or empathetic mental encounter with the forces at work
in drawing closer, or pure focus of attention on the process
occurring.

@ With experience, the therapist will usually be able to sense more
clearly when in the course of treatment the inherent regulating and
correcting forces of primary respiration come into the foreground.
Palpation will encourage the spontaneous occurrence of a local or
systemic still point, e.g. in the form of a CV-4, EV-4 or CV-3. It must
be carried out in a state of relaxed, non-invasive attention and
empathy and the therapist should synchronize it with the inherent
homeodynamic forces and rhythmic patterns. This focus by the
therapist on the inherent homeodynamic processes and on the
health within the patient is one of the most important
fundamental points on which therapy is based.

® The way a technique is performed, on the other hand, depends on
more than just the therapist’s perception of the rhythms of primary
respiration. Therapists’ awareness of their own physical,
intellectual and spiritual experience, the forces and the worlds
acting within them and the dynamic interaction of their inner and
outer world are also involved.

@ All the techniques presented in this manual can and should be
adapted through a process of dialog with the tissue.

Nomenclature of dysfunctions:
The dysfunctions of all the bones are named for the direction in
which the bone moves more - the ‘direction of ease’ For example,
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when there is motion restriction of the temporal bone in internal
rotation and greater ease of motion in external rotation, this is called
an external rotation dysfunction.

® The terms ‘inspiration” and ‘expiration” are used in this book to
refer to the rthythmic phases of the primary respiratory mechanism
(PRM).

@ Where the rhythmic motion of pulmonary respiration is referred
to, the terms ‘inhalation’ (‘in-breath’) and ‘exhalation’ (‘out-
breath”) are used. The word ‘pulmonary’ is generally added where
necessary to make quite clear that breathing with the lungs is
meant.

@ The patient is assumed to be supine unless otherwise stated.

@ The therapist should adopt a position with elbows resting on the
table whenever possible to provide a fixed point. Both feet should
be placed on the floor to create a fulcrum in combination with the
ischial tuberosities when sitting to treat the patient. Therapists
should sit upright, in no way supporting themselves on the
patient. Physical and psychological support are both to be avoided.

@ If it is necessary to stand to carry out the treatment the therapist
can also lean against the table as a support.

@ Whenever bilateral contact needs to be made, you should create a
link by means of a fulcrum if at all possible (usually by placing the
thumbs of your two hands in contact with each other).

@ Robert Fulford has pointed out in recent years that it can be
important for treatment for the therapist to touch the left side of
the patient with the right hand and to use the left hand for the
right side of the patient. This aspect of energy polarity has not been
taken into account in the description of the techniques, but this
might be done if required by having the therapist stand, and face
the patient when taking up hand contact.”

@ Where the motion of the cranial bones is described on the basis of
sutural, dural, muscular (and fluid) structures, this book uses the
term ‘biomechanical’ palpation. The term ‘biodynamic’ is used
to denote palpation where the motion of the cranial bones
is described on the basis of embryological development. The
description of the motion impulses is of course only roughly
approximate to the reality. The above-mentioned explanation, too,
is purely hypothetical. Most important for the therapist’s approach
is to stand aside from theory and trust the experience of the
palpation in as unprejudiced a way as possible.

® The bones of the viscerocranium, unlike those of the
neurocranium, are not attached to each other by means of the
dural membranes. This means that a PBMT cannot be established
there as it can for the neurocranium. Despite this, Sutherland does
also mention the PBT as a form of treatment for the bones of the
viscerocranium. The explanation for this lies partly in Sutherland’s
own palpation experience and partly in the way the sutures
themselves are constructed, with fibrous structures within the
intrasutural joint. According to KE Graham DO, ‘point of balanced
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fascial tension” would be a more comprehensive choice of term, as
every structure in the body is surrounded by fascia. Bony
dysfunctions are also treated using PBT. It is possible to induce a
PBMT because the bone lies in a periosteal membrane, as well as
a PBFT, because the bone itself consists of around 70% fluid, or
a point of balanced electrodynamic tension (PBET).

ER = external rotation

IR = internal rotation

PBT = point of balanced tension

PBMT = point of balanced membraneous tension

PBLT = point of balanced ligamentous tension

PBFT = point of balanced fluid tension

PBET = point of balanced electrodynamic tension

The PBET is not mentioned for every technique in the text. However,
if the osteopath has acquired this type of palpation, the PBET should
be incorporated into the treatment of the tissue as appropriate (see
also Glossary).

LANDMARKS OF THE SKULL (FIG. 0.2)

@ Nasion: mid-point of the frontonasal suture

@ Glabella: smooth area between the eyebrows at the lower part of
the metopic suture

@ Ophryon: point above the glabella

@ Bregma: junction of the sagittal and coronal sutures

@ Vertex: topmost point of the skull

@ Lambda: junction of the sagittal and lambdoid sutures

@ Inion: external occipital protuberance

Bregma
Vertex

Ophryon

Glabella

Lambda
Nasion

Asterion

==’ Gnathion
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® Pterion: junction of the frontal, sphenoid, temporal and parietal
bones

@ Asterion: junction of the parietal, occipital and temporal bones

@ Basion: middle point of the anterior margin of the foramen
magnum

@ Opisthion: middle point of the posterior margin of the foramen
magnum

® Gnathion: the most inferior point of the mandible, centrally
located at the tip of the chin.
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The sphenobasilar
synchondrosis

The sphenobasilar synchondrosis (spheno-occipital synchondrosis)
(also called the sphenobasilar joint or junction, or SBJ]) occupies a
central position in the cranium; it lies in the midline. Its position and
its function as the attachment for muscles and fasciae make it an
important fulcrum. This region also has a great influence on the
growth of the face and skull.

Ossification of the SBS is complete between the 13th and 17th
years of life,'* and it seems unlikely that any motion or mobility can
be found in the ossified SBS in adults. Mobility is however proven in
the sutures of the cranial vault. Such mobility as is found at the SBS
in adulthood consists of changes in elasticity and density and a
capacity to adapt to certain forces. Further clarification is needed as to
how far rhythmic intraosseous changes in elasticity occur in this
region in response to primary respiration or form part of these
rhythmic phenomena. The extent to which it is possible to palpate
the assumed intraosseous adaptation due to primary respiration or
trauma and the clinical significance of the SBS in adulthood, also
remain to be fully clarified.

The question is, then, what is it that we sense when we palpate,
indirectly, the region of the SBS? What can we detect by doing so? Are
the classical descriptions still adequate or do they need to be translated
into other terms based on more suitable models, or even abandoned?

It seems at least possible that the position of this region as a central
point in the midline of the skull and as the attachment for many
fascial structures may enable it to serve as a fulcrum even in later years.

ROHEN’S CONCEPT OF THE METAMORPHOSIS OF VERTEBRAE INTO
THE CRANIAL BASE

The evolutionary developments associated with upright gait mean
that the cranial base lies at an angled position in humans as
compared with mammals in general, and so the viscerocranium lies
more beneath the vault of the skull.

The idea that the bones of the cranium were metamorphosed
vertebrae, dates back to an insight by Goethe, the German poet and
polymath, in 1790, and this idea was taken up by the researcher and
philosopher Oken some years later.

The sphenoid and occipital bone are closely linked to each other
in the base of the skull. Taken together they exhibit all the formal
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elements of a vertebra, except that in the cranial bones these formal
elements appear in reverse. The seven spinous processes, which in the
vertebra reflect the three dimensions of space, find their equivalent in
the processes of the body of the sphenoid: lateral to the body of the
sphenoid are the greater wings, superiorly the lesser wings, inferiorly
the pterygoid processes, and anteriorly the sphenoidal rostrum.

The occipital bone is the equivalent of the body of the vertebra. An
account of individual elements such as that given by Mees® does not
greatly assist the understanding of the structures. The functional
dynamics of the tissue are more important.

Rohen sees the basilar bone (occipital bone and sphenoid) as
representing not simply the vertebra but the vertebral column of the
skull, appearing to have the formal elements of all vertebrae and so
of the spine as a whole, which it integrates in one ideal form. This
means a complete reversal at the craniocervical transition zone:
anterior and posterior are exchanged and a new space is created.

For Rohen,* the spongy substance of the extremities, which ossifies
intracartilaginously from inside and in relation to the physical
substance and blood vessels (adapted through its trajectories to static
stresses) metamorphoses into the viscerocranium. The compact
substance, meanwhile, which ossifies periosteally from the outside,
gives shape to the long bones, (and is closely linked with the system
of locomotion via its many muscle attachments) he sees as
metamorphosing into the cranial vault. Viewed in this way the base
of the skull represents the link between the cranial vault, with its
cosmic orientation, and the terrestrially oriented viscerocranium.

The sensory nerves, located particularly at the base of the skull, are
the route by which the external world impinges on the brain; in
return, individuality communicates itself to the external world by
means of language and facial expression. It is above all at the cranial
base that this interchange, or, we might say, these countercurrents
occur. Stone’ sees the sphenoid as the positive pole of the coccyx.

LOCATION, CAUSES AND CLINICAL PRESENTATION OF OSTEOPATHIC
DYSFUNCTIONS OF THE SBS

Osseous dysfunction

Occipital bone

Causes:

Disturbances may affect all the structures linked to the occiput or sacrum.

a) Lambdoid suture: The squamous interdigitated suture prevents
overlapping of the bones, but can be compressed by a fall or blow.

b) Occipitomastoid suture and the condylo-squamoso-mastoid

pivot point (CSMP):

@ Bilateral compression: fall or blow to the occipital squama.

® Unilateral compression: fall or blow to the side of the occipital
squama or mastoid process.



Clinical presentation:

Sequelae:

Causes:

Clinical presentation:

Figure 1.1 Jugular foramen

I The sphenobasilar synchondrosis

This forces the squama in an anterior direction, the basilar part of
the occiput inferiorly and the temporal bones into internal rotation.
The concave mastoid border of the occipital bone is forced anteriorly
and superiorly, wedging it into the convex posterior edge of the
mastoid process of the temporal bone, which moves posteriorly and
medially.

@ Whiplash injuries and direct thrust techniques to the back of the
head can also result in compression of this suture.

Compression at this suture leads to opposite motion of the temporal
bone relative to the occipital bone. In other words, the occiput moves
into flexion and the temporal bone into internal rotation.
Abnormal tensions of the tentorium cerebelli, venous congestion of
the sigmoid sinus, disturbances in the fluctuation of the
cerebrospinal fluid (with possible disturbance to the cranial nerve
nuclei at the 4th ventricle), disturbances to the cerebellum, medulla
oblongata or other centers of the brain, and of the vagus nerve
(nausea, vomiting, etc.).

Dysfunction of the SBS and a change in the frequency and amplitude
of PRM rhythm, impairing homeostasis of the body as a whole.

¢) Petro-occipital fissure (petro-occipital synchondrosis; this fissure
is also known as the petrobasilar suture): The lateral margins of the
base of the occipital bone form a ridge, which articulates with a
groove on the lower posterior portion of the petrous part of the
temporal bone. This construction enables a turning and sliding
motion.

In association with the occipital bone: usually as a result of trauma,
e.g. tooth extraction with mouth wide open.

Disturbance of the jugular foramen and foramen lacerum and the
nerves and blood vessels that pass through these (Figs 1.1, 1.2).

d) Petrojugular suture: The jugular process of the occipital bone
articulates with the jugular articular surface of the petrous part of the
temporal bone. This location can be seen as a pivot point from which
the motion of the occiput is transmitted to the temporal bone.

Inferior petrosal sinus
Glossopharyngeal nerve (CN [X)

Articular surface of petrous
part of temporal bone

Transverse sinus

Vagus nerve (CN X)
Posterior meningeal artery

Accessory nerve

Petro-occipital ligament

Jugular process of occipital bone .
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Figure 1.2 Foramen
lacerum

Causes and clinical presentation:

Causes:

Clinical presentation:

Sphenoid

Cartilage Lingula ~ Greater petrosal nerve
\\ Ascending pharyngeal

{ artery
\

) Vein
1\
1
{

Internal carotid artery Venous plexus

Internal car?tld plexus (sympathetic)

See petro-occipital fissure (petro-occipital synchondrosis) (above).

e) Atlanto-occipital joint: The many neural, vascular, muscular and
fascial associations and attachments mean that this region is
responsible for a large number of symptoms.

Birth trauma, falls and blows. Secondary lesions can result from
dysfunctions of the SBS or sacrum, hypertonus of the splenius
muscles, abnormal fascial tensions, psychological tension, stress,
abnormal asymmetric loads, poor working position, etc.

Upper cervical syndrome, pain in the nuchal area.

® Headache and other functional disturbances of the brain
(obstruction of drainage of the jugular vein).

@ Stenosis of the vertebral artery with disturbance of the sympathetic
fibers of the inferior cervical ganglion.

@ Disturbances of the salivary glands and eyes (superior cervical
ganglion).

® Cranial nerve symptoms (see below) (disturbance of the vagus

nerve, glossopharyngeal nerve, accessory nerve and hypoglossal

nerve).

Disturbance of fine motor function and motor skills (decussation

of pyramids).

Dysfunction of the medulla oblongata.

Spinal scoliosis.

Disturbance of the hypophysis, thyroid and parathyroid.

Possible dull pain in the lower half of the body (irritation of fibers

of the spinal cord).

® Abnormal dural tensions, sometimes accompanied by
compression of the SBS or sacrolumbar transition zone, etc.

a) The mobility of the orbits may be disturbed, and restriction of the
fine mobility and position of the sphenoid may impair the muscles
and nerves of the eye and the optic nerve.

Clinical presentation: Visual disturbances.



Causes:

Clinical presentation:

Sequelae:

Causes:

Clinical presentation:

Clinical presentation:

Causes:
Clinical presentation:

Clinical presentation:

I The sphenobasilar synchondrosis

b) Sphenosquamous suture and sphenosquamous pivot point (SSP)
Primary trauma as a result of a fall or blow to the cheek or mastoid
process of the temporal bone on the same side. Secondary lesions can
result from dysfunctions of the sphenoid or viscerocranium or
hypertonus of the temporalis muscle (in psychological stress or
temporomandibular syndrome).

@ At the vertical portion of the suture: middle meningeal artery —
migraine.

@ At the horizontal portion of the suture: greater and lesser petrosal
nerves. From the greater petrosal nerve to the pterygopalatine
ganglion: disturbance of the lacrimal gland, dry or irritated
mucosa of the nose, nasopharynx, and palate, allergic rhinitis (see
also pterygopalatine fossa). Lesser petrosal nerve: disturbance of
the parotid gland.

@ Functional disturbance of neighboring parts of the brain.

Dysfunction of the SBS and a change in the frequency and amplitude
of the PRM rhythm, impairing homeostasis of the body as a whole.

¢) Sphenopetrosal synchondrosis

Tooth extraction from the upper jaw can produce an ipsilateral
dysfunction of the petrosphenoidal ligament. Tooth extraction from
the lower jaw can cause a contralateral dysfunction of the ligament.
The III, IV and VI cranial nerves (controlling the eye muscles) run
beside the body of the sphenoid, close to this ligament. The VI cranial
nerve in particular is susceptible to tensions arising from the
tentorium and the ligament, because it is linked by fibers to the
petrosphenoidal ligament and runs through an osteofibrous channel
formed by the ligament and the temporal bone.

Disturbances of the eye, fatigue-related strabismus in young children, etc.
Twisting of the medial two-thirds of the Eustachian tubes with
tinnitus or deafness. Maxillary malalignment with nose and throat
symptoms.

d) Sphenoparietal suture

¢) Sphenofrontal suture
The mobility of the SBS can be restricted by force to the suture.

f) Sphenozygomatic suture

A fall or blow to the cheek and SBS dysfunctions.

The zygomatic bone is an important integration point for influences
arriving from the occipital bone, sphenoid and viscerocranium.
Traumatic injuries can impair this important integrative function.
Maxillary sinusitis, disturbance of the orbits.

g) Sphenoethmoidal suture

Dysfunctions of the SBS, sphenoid and ethmoid bones can disturb
the transmission of motion from the spine of the sphenoid to the
ethmoid bone, and the drainage of the nasal cavities.

h) Sphenovomerine suture
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Clinical presentation:

Causes:

Sequelae:

Note:

Muscular dysfunction

Occipital bone

Clinical presentation:

Clinical presentation:

i) Sphenopalatine suture

The tips of the pterygoid processes of the sphenoid move within
grooves on the back of the small palatine bones. The pterygoid
processes converge anteriorly and separate posteriorly, so that the
sphenoid spreads the palatine bones in the inspiration phase and
moves them into external rotation. According to Sutherland this
slight pendulum motion between the tips of the pterygoid processes
of the sphenoid and these grooves on the palatines is particularly
important for the effective transmission of motion to the palatine
and maxillary bones, and also for its function as a ‘speed reducer.
This mechanism is frequently disturbed, for example in SBS
dysfunctions or in traumatic injuries to the face.

Disturbance of motion transmission to the maxillary complex,
motion restriction of the maxillary complex, disturbance of the
pterygopalatine ganglion.

j) Intraosseous dysfunctions

Between the complex of the body of sphenoid and lesser wings, and
the complexes of the greater wing and pterygoid process (ossification
around the 7th month of life).

Primary trauma as a result of direct force to the sphenoid during birth
or traumatic injury in infancy; secondary lesion caused by
dysfunction of the sacrum.

Reduced pliancy of the bone, SBS dysfunction, development of
scolioses, disturbances of the foramen lacerum and jugular foramen,
and impairment of the function of all structures involved.
Sutherland observed that prenatal disturbances in the fusing of pre-
and post-sphenoid can be expressed in the course of development in
a slanting orbit, a typical feature of Down syndrome. (The pre- and
post-sphenoid fuse in about the 8th month of fetal development.)’

a) Tonus of all nuchal muscles can impair the mobility of the occiput
and thus the SBS

b) Sternocleidomastoid muscle
Hypertonus: Motion restriction of the occipitomastoid suture,
migraine or hemicranial headache.

The XI cranial nerve runs through the jugular foramen, which can
be impaired by hypertonus of the sternocleidomastoid or trapezius
muscle. This in turn can lead to further increase in muscle tonus via
the XI cranial nerve.

¢) Trapezius muscle
Headache affecting the back of the head, pain and stiffness of the
shoulder, aggravation of pain in the muscles of mastication.

@ Bilateral hypertonus: flexion dysfunction of the SBS.

d) Semispinalis capitis muscle



Clinical presentation:

Clinical presentation:

Clinical presentation:

Clinical presentation:

Muscle atrophy:

Clinial presentation:

Clinical presentation:

Sphenoid

Clinical presentation:

I The sphenobasilar synchondrosis

@ Headache affecting the back of the head; temporal headache.
@ Bilateral hypertonus: flexion dysfunction of the SBS.
@ Unilateral hypertonus: torsion dysfunction of the SBS.

e) Hypertonus of the splenius capitis muscle can lead to headache
affecting the nape of the neck, the back of the head, and the parietal
region

f) Longus capitis and rectus capitis anterior muscles
@ Bilateral hypertonus: extension dysfunction of the SBS.
@ Unilateral hypertonus: torsion dysfunction of the SBS.

g) Rectus capitis lateralis muscle

® Venous reflux to the inside of the cranium and disturbances of the
IX, X, and XI cranial nerves.

@ Unilateral hypertonus: torsion dysfunction of the SBS.

h) Rectus capitis posterior major and minor muscles
@ Headache affecting the back of the head.

Bilateral hypertonus: flexion dysfunction of the SBS.
@ Unilateral hypertonus: torsion of the SBS.

® Possible slight compression of spinal cord due to connective tissue
link between the rectus capitis posterior minor muscle and the
posterior part of the dura mater.*

i) Obliquus capitis superior muscle

@ Headache affecting the back of the head.

@ Bilateral hypertonus: flexion dysfunction of the SBS.

@ Unilateral hypertonus: side-bending/rotation dysfunction of the
SBS.

Superior pharyngeal constrictor muscle

Pain and dysfunction of the floor of the mouth and pharynx.

In the case of hypertonus: via the pharyngeal raphe, flexion and
extension dysfunctions of the SBS.

~.
o0

a) Masticatory muscles: Temporalis muscle, lateral pterygoid muscle,
medial pterygoid muscle

Dental malocclusion; grinding of teeth, temporomandibular joint
pain, headache, pain in the upper jaw, central region of the face, floor
of the mouth, or ear.

b) Muscles of the eye

@ Superior rectus muscle, inferior rectus, medial rectus and lateral
rectus, superior oblique muscle.

@ Dysfunction of the sphenoid, of the rest of the orbits, or of
innervation produces changes in tension of these muscles resulting
in visual disturbances.

¢) Tensor veli palatini muscle
Affects the auditory tube and soft palate.
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Clinical presentation:

d) Palatopharyngeus and superior pharyngeal constrictor muscles
Disturbances in swallowing.

Ligamentous dysfunctions

Occipital bone

Sphenoid

Causes:

Clinical presentation:

Fascial dysfunction

Occipital bone

Sphenoid

a) Abnormal tension of the nuchal ligaments can impair the
mobility of the occiput

b) Posterior atlanto-occipital membrane
The vertebral artery and suboccipital nerve pierce this membrane.
Tensions in the membrane can therefore impair their function.

¢) Other ligaments in the occipital area may also be involved in any
dysfunctions:

The anterior atlanto-occipital membrane, anterior longitudinal
ligament, apical ligament of the dens, alar ligaments, tectorial
membrane, and posterior longitudinal ligament.

a) Petrosphenoidal ligament (Gruber’s ligament) at the petrosphenoidal
suture (fissure)

Dysfunction of the petrous part of the temporal bone, tooth
extractions, and ossification of the ligament.

Magoun states that tooth extraction from the upper jaw can lead to
ipsilateral dysfunction of the petrosphenoidal ligament.’

Tooth extraction from the lower jaw can lead to dysfunction of the
ligament and a separation of the sphenopetrosal synchondrosis on
the opposite side.”

Abducent nerve (CN VI) symptoms. Twisting of the medial two-thirds
of the Eustachian tubes with tinnitus or deafness. Maxillary
malalignment with nose and throat symptoms.

b) Excessive strain of the sphenomandibular ligament can occur
unilaterally as a result of dental surgery®

a) Investing layer of cervical fascia: extending to the superior nuchal
line

b) Prevertebral layer of cervical fascia: extending from its attachment
to the pharyngeal tubercle to the occipitomastoid suture

¢) Pharynx: at the pharyngeal tubercle

a) Interpterygoid aponeurosis: at the spine of the sphenoid and
anterior border of the foramen ovale and foramen spinosum



Sequelae:

I The sphenobasilar synchondrosis

b) Pterygo-temporo-mandibular aponeurosis: from the lateral
pterygoid plate to the foramen ovale

¢) Palatine aponeurosis: at the medial pterygoid plate
d) Orbital fascia

e) Superficial layer: over the muscular and ligamentous attachment
to the styloid process

f) Body cavity and pharynx: at the medial pterygoid plate and
foramen lacerum.

Dysfunctions may be caused by hypertonus muscular tension,
dysfunctions of the locomotor system and internal organs (e.g.
esophagus, stomach, lung).

@ Motion restrictions of the SBS, dysfunctions of involved structures.

Dysfunction of intracranial and extracranial dural membranes

Falx cerebri, tentorium cerebelli, falx cerebelli, spinal dura mater

Clinical presentation:

a) A torsion dysfunction causes a twisting distortion of the falx
cerebri on account of its anterior attachments to the frontal bone and
posterior to the occipital bone. Anteriorly the falx is shifted away
from the raised greater wing, whereas posteriorly it moves closer to
the side of this greater wing, that is, closer to the side of the lowered
occiput.

The tentorium cerebelli moves caudad on the side where the
occipital bone is lowered and cephalad on the opposite side. The
spinal dura mater moves caudad on the side where the occipital bone
is lowered.

b) A side-bending/rotation dysfunction causes the falx cerebri to
bend toward the convex side, i.e. the side of the dysfunction. The
tentorium also bends toward the side of the convexity. The spinal
dura mater moves caudad on the side where the occipital bone is
lowered.

Disturbance of venous drainage and drainage of the choroid plexus,
and the cranial nerves where they run along and are sheathed in
the dura.

Disturbances to nerves and parts of the brain

Causes:

Clinical presentation:

All the cranial nerves are susceptible. The symptoms and sequelae
correspond to the nerve affected.

a) Olfactory nerve (CN I)

At the level of the lesser wing of the sphenoid; main cause is
dysfunction of the ethmoid bone.

Disturbance of sense of smell.
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Causes:

Clinical presentation:

Causes:

Clinical presentation:

Causes:

Clinical presentation:

b) Optic nerve (CN II)

Abnormal dural tension in the optic canal or alteration in the
position of the body of the sphenoid.

Disturbance of vision.

¢) The motor nerves of the eye, e.g. oculomotor (CN III), trochlear
(CN 1V) abducent (CN VI), and ophthalmic nerve (CN V 1)
Abnormal tension in the petrosphenoidal ligament (see also CN VI),
tentorium or superior orbital fissure; often found in vertical strain.
CN III: Lateral deviation of the eyeball, horizontal double vision,
divergent strabismus, restriction of the line of sight upward,
downward and medially.

CN III, autonomic: Mydriasis, ptosis of the eyelid and diminution of
the photomotor reflex.

CN IV: Upward and medial deviation of the eyeball, reduced
downward, lateral movement, vertical or oblique double vision,
convergent strabismus.

CN V 1: Altered sensitivity and pain in the skin of the forehead and
upper eyelid, the mucous membrane of the frontal sinus and the
connective tissue membrane, limitation of the corneal reflex (CN V
1), pain in the eye and lacrimation (the trigeminal nerve contains
some parasympathetic fibers).

CN VI: Horizontal double vision, convergent strabismus, medial
deviation of the eyeball, restriction of the lateral line of sight, tendency
to hold the head turned to one side to compensate for the deficiency.

d) Trigeminal nerve (CN V)

Abnormal dural tension of the tentorium cerebelli and the dura of
the trigeminal ganglion, alteration in the position of the temporal
bone, tensions and stasis in the wall of the cavernous sinus (CN V 1,
V 2), abnormal dural tension at the foramen rotundum (CN V 2) or
foramen ovale (CN V 3). The foramen ovale lies close to the spine of
the sphenoid, which according to Magoun" is the point of maximum
motion of the sphenoid, making it susceptible to dysfunctions.

The application of force to the face or a dysfunction of the
temporomandibular joint with hypertonus of the lateral and medial
pterygoid muscles may produce disturbances of the junction between
the palatine and the sphenoid bones and in some circumstances
affect the pterygopalatine ganglion in the sphenopalatine foramen.
SBS dysfunctions can also impair the functioning of the
pterygopalatine ganglion.

Trigeminal neuralgia.

CN V 1: see above.

CN V 2: Disturbances of sensation affecting the center of the face,
restriction of the sneezing reflex.

CN V 3: Disturbances of sensation affecting the lower face,
disturbance of masticatory muscle function.

Trigeminal ganglion: all listed symptoms of the trigeminal branches.
Pterygopalatine ganglion: secretory disturbances of the lacrimal gland
and the mucous membranes of the nose and palate.



Causes:

Clinical presentation:

Causes:

Clinical presentation:

Causes:

Clinical presentation:

Causes:

Clinical presentation:

Causes:
Clinical presentation:

Causes:

I The sphenobasilar synchondrosis

e) Facial nerve (CN VII) and intermediate nerve (CN VII)

Pass through the internal acoustic meatus in the facial canal; unite at
geniculate ganglion; branch of sensory fibers in the chorda tympani
supplies sensation (taste); main part of nerve through the
stylomastoid foramen.

Dural tensions of the internal acoustic meatus and stylomastoid
foramen.

® Facial nerve (CN VII): disturbance of facial expression.

@ Intermediate nerve (CN VII): disturbance of saliva secretion; taste
disturbances of the anterior three-quarters of the tongue,
functional disturbance of the lacrimal gland, nasal and palatine
glands (via greater petrosal nerve).

f) Vestibulocochlear nerve (CN VIII)

Through the internal acoustic meatus to the organs of hearing and
balance.

Abnormal dural tension of the internal acoustic meatus, dysfunction
of the petrojugular suture.

Disturbances of hearing and balance.

g) Glossopharyngeal nerve (CN IX), vagus nerve (CN X), accessory
nerve (CN XI)

at the jugular notch, together with the intrajugular process.

Dural tensions at the jugular foramen, dysfunction of the occipital and
temporal bones, occipitomastoid suture, petrojugular suture and petro-
occipital fissure (petrobasilar suture; petro-occipital synchondrosis).
CN IX: Disturbances of swallowing (fibers supplying sensation to the
pharynx), taste disturbances, dry mouth (parasympathetic fibers
serving parotid gland).

CN X: Functional disturbances of the heart, digestion, pulmonary
respiration, speaking and swallowing.

CN XI: Torticollis.

h) Greater and lesser petrosal nerves in groove for the nerve of that name.
Abnormal dural tension in groove; the greater petrosal nerve runs
along its groove to the foramen lacerum, an opening in the
sphenopetrosal synchondrosis. Vertical strain in particular can impair
this nerve (a parasympathetic branch of the intermediate nerve).

@ Greater petrosal nerve: dysfunction of the lacrimatory and nasal
glands and of the palate.
@ Lesser petrosal nerve: dysfunction of the parotid gland.

i) Hypoglossal nerve (CN XII)
Dural tensions of the hypoglossal canal.
Restriction of mobility of the tongue, disturbances in sucking.

j) Basal ganglia

Disturbance in supply and drainage of the basal ganglia; the basal
ganglia are drained through the cavernous sinus and straight sinus,
which are directly linked with the sphenoid, occiput and tentorium.
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Clinical presentation:

Causes:

Causes:
Clinical presentation:

Clinical presentation:

Causes:

Causes:

Vascular disturbances

Causes:

Clinical presentation:

Causes:

Clinical presentation:

Causes:

Disturbances of movement and trembling.

k) Mesencephalon

The mesencephalon has to pass through the opening in the
tentorium above the SBS, as do all links between the spinal cord and
cerebral cortex. Torsions and side-bending dysfunctions can cause
disturbance of these structures.

) Hypothalamus

Side-bending/rotation dysfunction of the SBS.

Disturbances of temperature regulation, water balance, endocrine
system, and emotional disturbances.

m) Cortical regions

Dysfunction of the greater wing of the sphenoid can cause
impairment of the taste cortex, olfactory cortex and auditory cortex.
Dysfunction of the lesser wing can impair the speech cortex.

n) Cerebral aqueduct and interventricular foramen
The aqueduct is situated between the 3rd and 4th ventricles and can
be twisted as a result of torsion or bent by side-bending dysfunction
of the SBS, leading to hydrocephalus.

The interventricular foramen between the lateral and 3rd ventricles
can become constricted in SBS dysfunctions.

0) CSF fluctuation in the subarachnoid space
Occurs particularly in torsion or side-bending dysfunctions of the SBS.

a) Internal carotid artery

Abnormal dural tension in the carotid canal, foramen lacerum and
cavernous sinus, and alteration in the position of the sphenoid
(especially in torsion and side-bending dysfunctions of the SBS).
Disturbance of the sympathetic nervous system brought about by
impingement of the internal carotid plexus, disturbance of the
voluntary control of the muscular system (the frontal lobe center that
controls this is supplied by the middle cerebral artery, a terminal
branch of the internal carotid artery).

b) Middle meningeal artery

Compression of the sphenosquamous suture and the sphenosquamous
pivot point (SSP), abnormal tension of the dura mater in the middle
cranial fossa.

Migraine and raised intracranial pressure.

¢) Occipital artery
Dural tensions in the occipital groove, medial to the mastoid notch.

d) Jugular vein (responsible for drainage of about 95% of the venous
blood that leaves the head).



Causes:

Clinical presentation:

Causes:

Sequelae:

Clinical presentation:

Endocrine disturbances

Note:

I The sphenobasilar synchondrosis

Abnormal dural tension at the jugular foramen, dysfunction of the
occipital and temporal bones, occipitomastoid and petrojugular
sutures and petro-occipital fissure (petrobasilar suture; petro-occipital
synchondrosis). The jugular foramen is like a broad suture between
the occiput and temporal bone and so liable to be impaired when
there is any dysfunction of these two bones.

Venous congestion within the cranium — headache, memory
disturbances and impairment of brain function.

e) Dural venous sinuses

Sigmoid sinus, superior and inferior petrosal sinus, transverse sinus,
cavernous sinus, superior and inferior sagittal sinus, occipital sinus,
confluence of sinuses.

Compression, abnormal dural tension in the jugular foramen,
foramen magnum, tentorium cerebelli, falx cerebri and falx cerebelli,
motion restriction of the sphenoid and occipital bone.

Sigmoid sinus: Congestion affecting the confluence of sinuses and
superior petrosal sinus.

Superior and inferior petrosal sinuses: Congestion affecting the
cavernous sinus and basilar venous plexus, the ophthalmic veins, and
the veins of the medulla, pons, inferior surface of the cerebellum and
other segments of the brain.

® Region of the sigmoid sinus — pain behind the ear.

® Region of the transverse sinus — pain in the temporal region or
ipsilateral front of the head or the eye.

@ Confluence of sinuses — pain in the ipsilateral front of the head
and in the eye.

® Region of the superior petrosal sinus — pain in the temporal
region.

@ Cavernous sinus — pain in the ipsilateral eye and maxillary region.

@ Region of the superior sagittal sinus and veins serving this area —
pain in the frontoparietal region and region of the eye.

® Venous stasis affecting particular segments of the brain —
headache, impairment of relevant brain functions.

® Venous stasis affecting the eyes — visual disturbances, sensation of
pressure.

Hormonal control is centered in the hypophysis, which is located in
the sella turcica of the sphenoid. Any alteration in the fine mobility
of the sphenoid, abnormal dural tension of the diaphragma sellae,
and tensions in the lateral walls of the cavernous sinus impair the
function of the hypophysis.

The opening in the diaphragma sellae is thought to enlarge during
the inspiration phase of PRM for the stalk of the hypophysis, and to
become smaller again during the expiration phase.
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The occipital bone

Examination and techniques

History-taking

Visual assessment

Palpation of the position

Palpation of the PRM rhythm

Motion testing

Active

Passive

O-A

Intraosseous techniques: cranial base-occiput-foramen-magnum
technique in young children, platybasia technique, occipital squama
technique

Cv-4

® EV-4

Sutures

® Lambdoid suture, see under parietal bone

® Lambda, see under parietal bone

® Occipitomastoid suture, see under temporal bone

® Petro-occipital fissure (petrobasilar suture; petro-occipital
synchondrosis) and petrojugular suture, see under temporal bone

Visual assessment
Occipital squama bent: occiput in flexion
Occipital squama flattened: occiput in extension

Palpation of the position of the atlanto-occipital joint (Fig. |.3)
Patient position: Supine.
Therapist: Take up a position at the head of the patient.
Hand position: » Place your hands underneath the patient’s head, to each side of the
occiput.
> Place the index and middle fingers as close as possible to the
occipital condyles.

Method: » Compare the two sides.
> The side that is lying farther anterior and inferior than the other
may be the side where the compression is present, if any.

Palpation of the position of the occipital bone
» Supraoccipital part: inferior (ER) or superior (IR).
» The angle of the squama and condyles: reduced or enlarged.
» External occipital protuberance: whether or not laterally displaced.
» Condylar part: compressed anterior-posterior or mediolaterally.
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Figure 1.3 Palpation of the
position of the
atlanto-occipital joint

» Lambda: depressed, e.g. primary traumatic injury due to force, or
elevated.

» Occipitomastoid suture: depressed or elevated.

> Flexibility of the occipital bone: pliant or hard.

Palpation of primary respiration

@ Biomechanical/biodynamic palpation; motion test as necessary.

@ If a motion restriction is discovered on palpation, the therapist
may induce motion in the direction of restricted motion. This will
emphasize the restriction and make it clearer to identify. The
therapist will be able to sense which structure is the origin of the
motion restriction:

intraosseous tension

sutural/osseous restriction relative to adjoining bones
dural restriction

fascial or ligamentous restriction

muscular restriction

vascular effect

neuronal activity.

A e
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Therapist: Take up a position at the head of the patient (Fig. 1.4).
Hand position: » Place your hands under the patient’s head, one each side, so that
the occiput is cradled in your hands. Place your index and middle
finger as close as possible to the occipital condyles.

Biomechanical approach
Inspiration phase of primary respiration, normal finding (Fig. 1.5):

» The joint articulations with the atlas move anteriorly.

» The inferior lateral parts of the occipital squama move inferiorly
and anteriorly.

» Lambda and the cranial part of the occipital squama move
posteriorly and inferiorly.
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Figure 1.4 Palpation of
primary respiration of the
occipital bone

Figure 1.5 PR inspiration
phase: biomechanical

> The peripheral, lateral parts of the occiput at the asterion move
inferiorly and laterally in an external rotation motion.

(The mastoid border (of the occipital with the temporal bone) moves
anteriorly. The basilar part of the occipital bone moves superiorly and
anteriorly.)

Expiration phase of the PR, normal finding:

» The joint articulations with the atlas move posteriorly.
» The inferior lateral parts of the occipital squama move superiorly
and posteriorly.



Motion testing
Hand position:
Method:

I The sphenobasilar synchondrosis

» Lambda and the cranial part of the occipital squama move
anteriorly and superiorly.

» The peripheral, lateral parts of the occiput at the asterion move
superiorly and medially in an internal rotation motion.

(The mastoid border (of the occipital with the temporal bone) moves
posteriorly. The basilar part moves inferiorly and posteriorly.)

Biodynamic/embryological approach
Inspiration phase of PR, normal finding (Fig. 1.6):

> The occipital squama moves centrifugally (outward motion).
> The convexity of the squama is reduced: the squama flattens.

Expiration phase of PR, normal finding:

» The occipital squama moves centripetally.

> The convexity of the squama increases.

» Compare the amplitude, strength, ease and symmetry of the
motions of the occiput.

As above.

> Apply slight cephalad traction to the occiput to test the motion of
the atlanto-occipital joint.

» Restrictions or compression may be unilateral or bilateral.

» Compare the amplitude and ease of movement of the occiput, or
the amount of force required to produce motion.

TREATMENT OF THE OCCIPITAL BONE

Atlanto-occipital joint

Figure 1.6 PR inspiration
phase: biodynamic

Bilateral release of the atlanto-occipital joint and decompression of
the occipital condylar region (Figs 1.7a,b)
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Figure 1.7 (a,b) Bilateral @)
release of the atlanto-

occipital joint and

decompression of the

occipital condylar region

(b)

Therapist: Take up a position at the head of the patient.

Hand position: » Place both hands underneath the occiput with the palms facing

anterior.

» The patient’s head should at this stage be resting in the palms of
your hands.

» Bend your fingers upward at a right angle so that they are pointing
directly anterior.

» Place your fingers immediately by the inferior palpable border of
the occiput, very close to the arch of the atlas. (During the course



Method:

Contraindications:

>

>
>

>

I The sphenobasilar synchondrosis

of the treatment, when the nuchal muscles relax, your fingers will
rest on the posterior arch of the atlas.)

Do not apply any additional pressure with your fingers. The weight
of the skull alone, with your fingers acting as a lever, is used to
release the nuchal muscles.

Readjust your fingers into the upright position as often as
necessary if the release of the nuchal muscles causes them to shift
to an oblique angle.

As the nuchal muscles relax it will gradually become possible to
feel the bony arch of the atlas.

At the end of treatment the skull will no longer be resting on your
palms but will be supported at the atlas by your fingers alone.
After releasing the nuchal muscles you can also go on to release the
occipital condyles from the atlas. To do this, hold the arch of the
atlas in place with your middle fingers alone and using the ring
fingers and little fingers to draw the cranium gently cephalad.
Then decompress the occipital condyles transversally. Continue to
point your fingers toward the foramen magnum at a 45° angle
corresponding to the arrangement of the occipital condyles. Draw
your elbows together so that your fingers move outward at the
occipital condyles. Continue until you sense a softening and
inherent motion of the tissues.

Fracture of the dens axis, e.g. as a result of whiplash injury.

Risk of intracranial bleeding, in acute aneurysm or cerebrovascular
accident.

Fracture of the cranial base.

Bilateral release of the atlanto-occipital joint (Figs /.8a,b)
Therapist: Take up a position at the head of the patient.

Hand position:

Method:

>

>

>

>

>
>

>

>

>

Grasp the arch of the atlas with the thumb and index finger of one
hand.

Hold the occiput with the other hand, placing your thumb and
little finger on the lateral parts of the occiput.

Place your index and middle finger next to the inion, on the
superior nuchal line.

Begin by palpating the motion of the occiput in extension and
flexion (phases of PR).

Then hold the atlas firmly in position.

As you do so, go with the occiput in the direction of greater ease
(indirect technique).

Establish a position of the occiput (in terms of flexion or
extension, side-bending and rotation) that achieves the best
possible balance of ligamentous and membranous tensions in the
joint (PBLT and PBMT).

This position will enable the ligamentous/membranous tensions
to normalize.

Now you should also draw the head gently cephalad, to disengage
the joint.
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Figure 1.8 (a,b) Bilateral @
release of the atlanto-
occipital joint

(b)

> Allow all further unwinding of the tissue, without slackening the
gentle cephalad traction to the occipital bone and all the time
maintaining the PBLT and PBMT.

> Maintain the PBT of the atlanto-occipital joint until you sense that
the unwinding of the tissues is complete and that a release of the
motion restriction has occurred.

Sutherland’s technique for condyloatlantal dysfunctions (Fig. 1.9)
Therapist: Take up a position at the head of the patient.

Hand position: » Place the tip of your middle finger on the posterior tubercle of the
atlas.
» Place your other hand on the frontal bone with your fingers
pointing caudad.



Figure 1.9 Sutherland’s
technique for condyloatlantal
dysfunctions

Method:

Note:

I The sphenobasilar synchondrosis

» Hold the atlas anterior and prevent it from moving posterior.

> Ask the patient to make a slight nod of the head.

» The anteriorly directed pressure of your finger on the atlas prevents
bending anywhere other than at the atlanto-occipital joint,
involving the rest of the cervical spine.

» The nodding movement releases the occipital condyles from the
atlas. At the same time there is an increase in tension of the
atlanto-occipital ligaments.

> Induce a PBLT (and PBMT). The point of balanced tension (PBT) is the
position in which the tension in the ligaments (dural membranes)
between the occiput and the atlas is as balanced as possible.

> Maintain the PBT until the ligamentous/membranous tension is
normalized.

> Breathing assistance: ask the patient to hold an inhalation or
exhalation for as long as possible at the end of an in or out-breath.
The moment just before the patient has to draw the next
involuntary breath (or has to breathe out) is when release of the
motion restriction usually occurs.

As strictly defined, Sutherland’s technique is only concerned with the
ligamentous tension of the atlanto-occipital joint. However, in view
of the fact that the dura mater spinalis is attached at the foramen
magnum and C2 and that there is also some attachment at C1, a
PBMT should also be induced.

Unilateral release of the atlanto-occipital joint (Fig. 1.10)

Patient position:

If the above technique fails to release a condyle, it can be treated
individually.

Supine.

The patient’s head should be aligned at an angle of 45° toward the
side of the restricted condyle.
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Figure 1.10 Unilateral
release of the atlanto-
occipital joint

Therapist:

Hand position:

Method:

Take up a position at the head of the patient.

>

>
>

>

Place the hand that is on the same side as the restricted condyle
under the atlas, supporting the hand on the little finger, the side of
which should rest on the table.

Align the basal joint of the index finger so that it provides the main
contact with the articular surface of the atlas that is obstructed.
Place the thumb to the side of the cranium, but do not exert any
pressure.

Place the other hand on the patient’s forehead.

The patient’s head should not be in contact with the table. Support
it entirely on the hand that is underneath the atlas.

Apply gentle posterior pressure with the hand on the frontal bone,
from the contralateral side to the obstructed joint, in the direction
of that joint.

Maintain this pressure until the occiput moves posterior on the
articular surfaces of the atlas, so that the restricted joint opens.

Unilateral release of the atlanto-occipital joint using the V-spread (fluid impulse)
technique to direct energy (Fig. I.11)
Place the finger that is to direct the energy on the frontal tuber.

Intraosseous dysfunctions

Cranial base-occiput-foramen-magnum technique in young children
(Fig. 1.12)
Therapist: Take up a position at the head of the patient.

Hand position: » Place the index and middle fingers of one hand on the occipital

squama and between the atlas and occiput. The thumb should be
placed a little higher on the occipital squama.



Figure I.11 Unilateral
release of the atlanto-
occipital joint using the
V-spread (fluid impulse)
technique. The sending finger
is placed on the frontal tuber

Figure 1.12 Cranial base-
occiput-foramen magnum
technique in young children

I The sphenobasilar synchondrosis

> Place the other hand on the frontal bone with the index finger
lying along the metopic suture.

Method: Anterior-posterior decompression of the SBS and anterior

intraoccipital synchondrosis between the lateral and basilar parts of
the occipital bone:

> Apply traction in an anterior direction with the hand on frontal bone.

Posterior-anterior decompression of the posterior intraoccipital
synchondrosis between the squama and the lateral part of the
occipital bone (and to the anterior intraoccipital synchondrosis):

> Apply traction in a posterior direction to the occipital squama,
using the index and middle fingers.
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Lateral decompression of the lateral parts of the occipital bone:

» Spread the index and middle fingers, focusing your attention to the
lateral parts of the occipital bone.

Rotation of the occipital squama:

» Rotate the occipital squama against the restriction, using the
thumb that is placed on the squama (direct technique).
» Establish the PBMT.

In addition the other hand, which is placed on the frontal bone,
can be used to direct a fluctuation wave in the direction of the
restriction.

Platybasia technique (Fig. I.13)
Therapist: Take up a position at the head of the patient.

Hand position: » Place your thumbs on the greater wings of the sphenoid.
» Your index fingers should be positioned on the temporal bones
anterior to the occipitomastoid suture.
» Position your middle, ring and little fingers on the occiput.

Method: Anterior-posterior decompression of the sphenobasilar synchondrosis

» With your thumbs on the greater wings of the sphenoid, apply
traction in an anterior direction.

Decompression of the occipitomastoid suture
» Separate your index and middle fingers.
Posterior-anterior decompression

» Apply traction to the occiput in a posterior direction with your
middle, ring and little fingers, so as to decompress the squama from

Figure 1.13 Platybasia
technique
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the lateral parts of the occipital bone, the lateral from the basilar
parts and the basilar parts of the occipital bone from the sphenoid.
> Establish the PBMT and PBFT.

Occipital squama technique (Fig. I.14)"

Therapist:

Hand position:

Method:

Testing:

Treatment:

Figure 1.14 Occipital
squama technique

Take up a position at the head of the patient.

> Place your hands symmetrically on each side of the patient’s head.

Position your little fingers bilaterally on the interparietal occiput.

Position your ring fingers posterior to the lambdoid suture.

Position your middle fingers anterior to the lambdoid suture.

Let your index fingers rest lightly on the parietal bones, without

exerting any pressure.

Your thumbs should be touching each other above the vertex, but

not in contact with the patient’s head.

» Decompress the lambdoid suture by spreading the middle and
ring fingers.

» Harmonize intraosseous tensions with your little finger and ring
finger.

» Treat the occipital squama.

YYVYY

\

Test the motion of the squama in rotation, flexion, extension and
side-bending. Encourage the particular motion that you are testing,
using your little finger and ring finger, and compare the amplitude,
ease and symmetry of this motion.

> Using your little finger and ring finger, guide the squama in the
direction of the motion restriction and wait for the release of the
tissue (direct technique).

> Alternatively, guide the squama in the direction of ease (indirect
technique).

» Establish the PBMT and PBFT.
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Figure 1.15 Alternative
hand position: fronto-
occipital palpation

Alternative hand position:

Fronto-occipital palpation (Fig. 1.15)

> Place your upper hand on the frontal bone, with the fingers
pointing caudad.

» Position your middle finger on the metopic suture above the
nasion.

> Your ring and index fingers should rest laterally beside it, above the
arch of the eyebrows.

» Place your thumb and little finger on the frontal bone near the
coronal suture.

> Place your other hand under the patient’s head, so that the
occipital squama rests on the palm.

Compression of the 4th ventricle (CV-4) (Figs I.16a—)

Explanation of effect:

Effect and indication:

Compression applied to the sides of the occiput reduces the
accommodation of the occipital squama to the changes in pressure of
the intracranial fluid. This produces a rise in intracranial pressure and
leads to an increase in the motion and exchange of fluid."

As a result, the CSF flows not only through the larger openings but
also penetrates right into the smallest reaches of its distribution, to
the sheaths of nerves and blood vessels, to the tubuli of the fasciae
and to the extracellular and intracellular fluid. The overall effect is an
improved supply to the cells, an improved motion of the lymph and
a regeneration of the tissue, as well as the stimulation of the cranial
nerve centers in the region of the 4th ventricle. The biodynamic,
bioelectric and biochemical qualities of the CSF mean that all the
body’s exchange processes are stimulated.'*"*

» Normalization of PRM rhythm.

» Tonus reduction of the sympathetic nervous system, with positive
effects on stress symptoms, anxiety states, and insomnia.'**®

» Tonus reduction of the entire connective tissue system. It is



Figure 1.16 (a) CV-4 @
technique. The arrows

indicate the direction of
extension/internal rotation.

(b) CV-4 technique (side-

view) (c) CV-4 technique:

hand position

(b)

(9)
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Contraindications:

YYYYYYYYVYYVYY \

YYVYY
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>
>

therefore indicated in acute and chronic muscular disturbances,
degenerative joint disorders and period pains.

Lowers fever by up to 2°C within 30-60 min.'

Raises core body temperature in compression of the occipital
squama.” (The author is aware that the finding of this study
appears to contradict a previously reported and acknowledged
effect of the CV-4.)

In hypertension.

In tachycardia.*

In edema due to venous congestion."

In inflammation and infections."

In poor calcification of the bones (promotes ossification).”

In cases of depression.

In cases of headache due to disturbances of venous drainage.”

In neuroendocrine disturbances.”

In cases of thyroid hyperactivity.

Epilepsy (care must be taken not to trigger a seizure).

Promotes uterine contraction and so aids the birth process and
induction of labor.

Arthritic disorders.'*"

Can release secondary, slight dysfunctions of the spinal column.”
Lymphatic pump effect.?

This technique can reveal primary dysfunctions elsewhere in the
body so that they can be recognized.”

Universal technique: ‘When you do not know what else to do,
compress the 4th ventricle’ (Sutherland).”® The CV-4 can also be
used to counteract the negative effects of another technique.
Lowers blood sugar.*

Where there is a risk of cerebral bleeding, e.g. in acute
cerebrovascular accident or aneurysm, and malignant
hypertension (on account of the increase in intracranial pressure).
Fractures of the base of the skull, head injuries, especially fractures
of the occipital bone.

Pregnancy from the 7th month onward, as there is a risk of
inducing labor. (However, Frymann, a leading authority on
newborns, is of the view that the effect of CV-4 on the birth is
homeostatic only.)

In much-weakened elderly patients, as they may lack the strength to
come back out of the expiration phase/emptying phase. It is better
to induce a still point in the inspiration phase in such patients.

Therapist: Take up a position at the head of the patient.

Hand position:

>

>

>

Place your slightly cupped hands one on top of and resting in the
other, and place the tips of your thumbs together in the form of a
letter V.

Position the tips of your thumbs roughly at the spinous process of
the patient’s second or 3rd cervical vertebra, pointing distally.

The ball of your thumbs should lie medially on the occipital
squama.
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Caution: Do not position them over the occipitomastoid suture: according to
Magoun, this could predispose to fracture.

Direct your attention throughout the procedure to the fluid in the 4th
ventricle.

Method:

>

>

During the expiration phase, follow the narrowing motion of the
occipital squama with the ball of the thumbs.

In the inspiration phase, hold the ball of the thumbs so as to
prevent the external rotation or broadening of the occipital
squama. This is achieved, according to Magoun, by contraction of
the flexor digitorum profundi muscles alone.*

In the next expiration phase, follow the occiput further into
internal rotation with your hands, and resist it once more as it tries
to broaden in the following inspiration phase.

After a few cycles, the pressure against your thumbs in the
inspiration phase will be felt to reduce. This means that the
flexion/extension motion has stopped: the still point has been
reached.

Keep your hands on the occiput during the still point, following
any minor motion of the nuchal muscles if this occurs. This
motion is a kind of unwinding and release of the fasciae, muscles
and bones.

The still point may last anywhere from a few seconds to several
minutes.

The signs of a successfully induced still point are: deeper breathing;
slight sweat formation on the forehead; reduction in muscle tonus;
patient falling asleep.

End of the still point: the therapist will sense a strong, even
pressure on each side of the occiput, in the direction of external
rotation. Follow this motion passively, noting the quality of the
rhythm.

Once you have assessed the quality of the craniosacral rhythm, you
will be able to decide whether it is necessary to induce a further
still point.

The CV-4 can be done in several ways:

Perform the technique so as to influence the 4th ventricle via the
bone and the dura. As you do this you will sense the changes in
elasticity of the bone during the inspiration and expiration
phases and the effects of your treatment on the dura, or, more
precisely, on the tentorium cerebelli.

Direct your attention straight toward the intracranial fluid,
visualizing the cranium and 4th ventricle as a water-filled balloon
and applying the technique to this fluid.

Direct your attention to the region around the 4th ventricle, but
sense the effect taking place synchronously at all levels of density.
Gently encourage expiration and retraction, without altering the
tempo of the motion and without preventing inspiration or
expansion. Passively follow inspiration. Continue with this
procedure until a still point is established.
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Follow just the tissue qualities that are present, with relaxed, non-
invasive attention and empathy. Synchronize with the inherent
homeodynamic forces and rhythmic patterns. It is the inherent
regulatory system (or primary respiration) that decides whether a
CV-4 or an EV-4 is established. The role of the osteopath is ‘only’
as a fulcrum, going with these processes. This method demands
no meeting of tissue resistance and no confrontation with it. Nor
does it require the exercising of resistance in a phase of primary
respiration.

Korth sees a CV-4 as focusing the attention during palpation on
the center of fluid structures or fluid patterns (this includes
intraosseous techniques).

Expansion of the 4th ventricle (EV-4) according to Jim Jealous (Fig. I.17)
Effect and indication CV-4 works centripedal, EV-4 works centrifugally.

Contraindications:
Therapist:

Hand position:

Method:

Figure 1.17 Expansion of
the 4th ventricle (EV-4)
according to Jim Jealous

See CV-4.
Take up a position at the head of the patient.

> Let the patient’s occiput rest on the palms of your hands.
» Your fingertips should meet in the middle. Direct the fingertips

anteriorly.

» During the inspiration phase, go with the occipital squama into

external rotation.
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» In the expiration phase, resist the extension and internal rotation
of the occipital squama by applying gentle pressure with your
fingertips in an anterior direction at the midline of the occiput.

» In the next inspiration phase, go with the occipital squama further
into external rotation.

» Continue as for CV-4.

Biodynamic approach

It is the body itself that sets the healing processes in motion through
the medium of mechanisms such as spontaneous local or system-
wide still points, e.g. as a CV-4 or EV-4. The therapist can encourage
these processes by synchronization with the inherent homeodynamic
forces and rhythmic patterns. This method demands no meeting of
tissue resistance and no confrontation with it. Nor does it require the
exercising of resistance in a phase of primary respiration.

DIAGNOSIS OF THE SPHENOBASILAR SYNCHONDROSIS

(See Table 1.1).

TREATMENT OF THE SPHENOBASILAR SYNCHONDROSIS
(SPHENO-OCCIPITAL SYNCHONDROSIS) (SBS)

Flexion:

Correction:

SBS (See Figs 1.20, 1.23, 1.24)

With experience and practice, it is possible to treat SBS dysfunctions
together rather than individually. When doing so, however, it is
important to deal with the dysfunctions in order of severity. If, for
example, palpation has revealed the following SBS dysfunctions: right
torsion dysfunction, left side-bending/rotation, superior vertical strain,
the first step in the correction must be to establish the PBMT of the
superior vertical strain, then the PBMT of the left side-bending/rotation
and finally the PBMT of the right torsion dysfunction.

Cranial vault hold

» Place your index fingers on the greater wings of the sphenoid on
each side, behind the lateral orbital margin.

» Position your middle fingers in front of the ear and your ring
fingers behind it, on the temporal bone.

» Position your little fingers on the occiput.

> If possible, place your thumbs in contact with each other on the
top of the patient’s head, to act as a fulcrum or fixed point.

The amplitude of flexion motion is greater than that of extension
(Fig. 1.18).

» With your index fingers, guide the greater wings in an inferior and
anterior direction.

» With your little fingers, guide the lower part of the occipital
squama in an inferior and anterior direction.

59



60 Cranial Osteopathy

Table 1.1 SBS diagnosis — history-taking

Dysfunction  Axes Causes Clinical presentation Severity
Flexion Transverse 2 Compensatory, e.g. visceral Headache |
disturbance Endocrine disturbance
Rarely traumatic (birth: Long-sightedness
pressure of the mother’s Sinusitis, rhinitis
pubic bone on the occiput). Masked allergy
Adrenal or thyroid Weakness in lumbar spine and
hyperactivity, hydrocephalus sacrum
Extroversion
Extension Transverse 2 Compensatory, e.g. visceral Severe migraine 1-2
disturbance Asthma and sinusitis
Rarely, prenatal or perinatal Short-sightedness
trauma Moodiness
Disturbance of Loner behavior
hypophysis
Micrencephaly
Torsion Longitudinal | Compensatory in disturbances Severe migraine 2
of the myofascial-skeletal Pain syndromes
system, viscera etc. Scoliosis
Rarely primary trauma Endocrine disturbance
Visual disturbances
Sinusitis, allergy
Dyslexia
Sense of inner conflict
Disturbances of balance
Lat. flex.-rot. Vertical 2 Compensatory in disturbances Also: 2-3
of the myofascial-skeletal Dental malocclusion and
system, viscera etc. TMJ syndrome
Rarely primary trauma Hypermobility of the
upper cervical spine
Mild psychological
disturbances
Vertical strain  Longitudinal | Primary trauma Sup.vert. strain:  Endocrine disturbance 3
force from above onto the Dental malocclusion
basilar part or from behind TMJ syndrome
onto the occiput Visual disturbances
Visceral disturbances Headache and migraine
Inf. vert. Strain: force from Depression
above onto the base of the Schizoid states
sphenoid or from in front Inf. vert. strain: sinusitis, allergy
onto the frontal bone. Sup. vert. strain:
Fall onto the pelvis or heels. Disturbances of hearing
Visceral disturbances
Lateral strain Transverse 2 Primary trauma Visual disturbances 4

Lateral force onto the greater
wing or occiput, unilateral
force from anterior onto the
frontal bone or from behind
onto the occiput

Prenatal or perinatal
Membranous

Severe migraine and headache
Endocrine disturbance
Disturbances of balance
Learning disturbances

Severe psychological
disturbances

table continued



table continued

Dysfunction  Axes

I The sphenobasilar synchondrosis

Causes Clinical presentation Severity

Trauma to the temporal bone

or occiput
Orthopedic procedures to
the jaw

Compression  Vertical 2 Compression of: Also: severe metabolic 5
L5 -S1, O-A disturbance
Membranous, sutural Neuropsychiatric problems
Prenatal or perinatal Disturbances: depression

Figure 1.18 Flexion
dysfunction of the SBS

Extension:

Correction:

Correction:

Emotional stress

» Breathing assistance by the patient: at the end of an in-breath, hold
the inhalation for as long as possible, while dorsally flexing both
feet. Repeat for several breathing cycles.

The amplitude of extension motion is greater than that of flexion

(Fig. 1.19).

» With your index fingers, guide the greater wings in a superior and
posterior direction.

» With your little fingers, guide the lower part of the occipital
squama in a superior and posterior direction.

» Breathing assistance by the patient: at the end of an out-breath,
hold the exhalation for as long as possible, while performing a
plantar flexing of the feet. Repeat for several breathing cycles.

Right torsion dysfunction (Fig. /.20)

The amplitude of induced right torsion is greater than that of induced
left torsion.

> With your right index finger, guide the right greater wing of the

sphenoid cephalad.
> With your right little finger, guide the right side of the occiput caudad.



62

Cranial Osteopathy

Figure 1.19 Extension
dysfunction of the SBS

Figure 1.20 Right torsion
dysfunction of the SBS

Correction:

Correction:

» With your left index finger, guide the left greater wing caudad.
» With your left little finger, guide the left side of the occiput
cephalad.

Left torsion dysfunction (Fig. 1.21)

The amplitude of induced left torsion is greater than that of induced
right torsion.

» With your left index finger, guide the left greater wing of the
sphenoid cephalad.

» With your left little finger, guide the left side of the occiput caudad.

» With your right index finger, guide the right greater wing caudad.

» With your right little finger, guide the right side of the occiput
cephalad.

Right lateroflexion-rotation (Fig. 1.22)

The amplitude of induced right side-bending/rotation is greater than
the amplitude of induced left side-bending/rotation.

» Right hand: Move your index finger and small finger apart. Move
your right hand caudad.

» Left hand: Move your index finger and small finger closer together.
Move your left hand cephalad.

Left lateroflexion-rotation (Fig. .23)

The amplitude of induced left side-bending/rotation is greater than
the amplitude of induced right side-bending/rotation.



Figure 1.21 Left torsion
dysfunction of the SBS

Figure 1.22 Right
lateroflexion-rotation

Figure 1.23 Left
lateroflexion-rotation

Correction:

Correction:

Correction:

I The sphenobasilar synchondrosis

> Left hand: Move your index finger and small finger apart. Move
your left hand caudad.

> Right hand: Move your index finger and small finger closer
together. Move your right hand cephalad.

Superior vertical strain (Fig. 1.24)

The amplitude of induced superior vertical strain is greater than that
of induced inferior vertical strain.

» With your index finger, guide the greater wings in an inferior and
anterior direction (flexion).

» With your little fingers, guide the occipital squama in a superior
and posterior direction (extension).

Inferior vertical strain (Fig. 1.25)

The amplitude of induced inferior vertical strain is greater than that
of induced superior vertical strain.

» With your index fingers, guide the greater wings in a superior and
posterior direction (extension).

» With your little fingers, guide the occipital squama in an inferior
and anterior direction (flexion).
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Figure 1.24 Superior
vertical strain

Figure 1.25 Inferior
vertical strain

Correction:

Lateral strain right (Figs 1.26a,b)

The amplitude of induced right lateral strain is greater than that of
induced left lateral strain.

» With your right index finger, guide the right greater wing in an
anterior direction.

» With your right little finger, guide the right side of the occiput in
an anterior direction.

» With your left index finger, guide the left greater wing in a
posterior direction.

» With your left little finger, guide the left side of the occiput in a
posterior direction.

> (Or, when treating the effect of extreme force without dysfunction
axes: move your right and left index fingers to the right.)

Left lateral strain (Fig. 1.27)

The amplitude of induced left lateral strain is greater than that of
induced right lateral strain.



Figure 1.26 (a) Right

lateral strain (b) Right lateral

strain (without axis of
dysfunction)

Figure 1.27 Left lateral
strain

I The sphenobasilar synchondrosis

@

(b)

Correction: » With your left index finger, guide the left greater wing in an

anterior direction.

> With your left little finger, guide the left side of the occiput in an
anterior direction.

» With your right index finger, guide the right greater wing in a
posterior direction.

» With your right little finger, guide the right side of the occiput in a
posterior direction.

> (Or when treating the effect of extreme force without dysfunction
axes: move your left and right index fingers to the left.)

Compression of the SBS (Figs /.28, 1.29)

Compression dysfunction: The sphenoid moves posteriorly, but not
anteriorly, i.e. there is no motion away from the occiput.
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Figure 1.28 Compression of
the SBS

Correction: » Compression: Begin by moving your index fingers in a posterior
direction at the same time as your little fingers move anteriorly.
» Decompression: Then move your index fingers anteriorly while at
the same time moving your little fingers posteriorly.
» Maintain this traction until the membrane tension is resolved.

The sphenoid

Examination and techniques

® Visual assessment

@ Palpation of the position

@ Palpation of the PRM rhythm

® Motion testing

® Active

@ Passive

® SBS

® Intraosseous techniques: molding

e CV3

@ Sutural techniques

® Drainage of the sphenoidal sinus: see vomer pump technique
® Sphenosquamous suture, see Temporal bone
@ Sphenopetrosal synchondrosis, see Temporal bone
@ Sphenoparietal suture, see Parietal bone

@ Sphenofrontal suture, see Frontal bone

® Sphenozygomatic suture, see Zygomatic bone
©® Sphenoethmoidal suture, see Ethmoid bone
® Sphenovomerine suture, see Vomer

@ Sphenopalatine suture, see Palatine bone

@ Technique for the pterygopalatine ganglion

@ Jealous’s anterior dural girdle technique
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Figure 1.29
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DIAGNOSIS

Palpation of the position

> Greater wing: lowered (ER) or elevated (IR).
» Temporal fossa: flat (ER) or depressed (IR).

Palpation of primary respiration

» Biomechanical/biodynamic palpation plus motion testing as
required.

» If palpation reveals a restriction to motion, the therapist can
induce motion in the direction of the restriction. This will
emphasize the restriction and enable you to identify the structure
from which the restriction originates.

Example: cranial vault hold (Fig. 1.30)

» Place your hands on each side of the patient’s head.

» Position your index fingers on the greater wings, behind the lateral
corners of the eyes.

» Position your middle fingers on the temporal bones, in front of
the ears.

» Position your ring fingers on the temporal bones, behind the ears.

Position your little fingers on each side of the occiput.

» Place your thumbs on top of the patient’s head, if possible in
contact with each other to act as an external fixed point.

\

Biomechanical approach
Inspiration phase of primary respiration, normal finding (Fig. 1.31):

» The greater wings move outward, anterior and inferior.

» (The lesser wings, which lie beneath the posterior horizontal
portion of the frontal bone, slide anterior, inferior and outward.
The pterygoid processes move posterior and outward.)
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Figure 1.30 Cranial
vault hold

Figure 1.31 Inspiration
phase of PR, biomechanical

Motion testing

Expiration phase of PR, normal finding:

» The greater wings move inward, posterior and superior.

> (The lesser wings, which lie beneath the posterior horizontal
portion of the frontal bone, slide posterior, superior and inward.
The pterygoid processes move anterior and inward.)

Biodynamic/embryological approach
Inspiration phase of PR, normal finding (Fig. 1.32):

» The sphenoid moves anterior, the posterior part rises and the
anterior part dips down.
» The greater wings move laterally.

Expiration phase of PR, normal finding:

» The sphenoid moves posterior, the posterior part dips down and
the anterior part rises.

» The greater wings move medially.

» Compare the amplitude, strength, ease and symmetry of the
motions of the sphenoid.

Hand position: As above.
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Figure 1.32 Inspiration
phase of PR, biodynamic

Method: This differs from palpation of primary respiration only in that the
motions of flexion/external rotation and of extension/internal
rotation in harmony with primary respiration are now actively
induced by the therapist.

» Compare the amplitude and ease of the motions of the sphenoid,
or the strength needed to induce motion.

TREATMENT OF THE SPHENOID

Intraosseous dysfunctions

Molding
Between the presphenoid and postsphenoid.
Between the complex of the body of sphenoid and lesser wings, and
that of the greater wings and pterygoid process.
The pre- and postsphenoid fuse around the eighth month of fetal
development.
At birth, the sphenoid is composed of three parts:

® (1) body of the sphenoid and the two lesser wings;
® (2 and 3) the greater wings on each side, with their respective
pterygoid process.

The sphenoid has ossified completely by around the 7th month of life.

According to Sutherland, malformations between the pre- and
post-sphenoid during the early stages of development of the cranial
base can be expressed in a slanting orbit such as is typical of Down
syndrome.

Disturbances between the complex of the body of sphenoid and
lesser wings, and that of the greater wings and pterygoid process can
lead to disturbances in the development of the orbits and to
disturbances of vision (CN II, III, IV, VI). The function of CN'V 1 and
the adjacent cavernous sinus can also be impaired.

Technique to release tensions between the pre- and post-sphenoid (Fig. 1.33)

Note: This technique is particularly indicated in newborns and small
children.



70

Cranial Osteopathy

Figure 1.33 Technique to
release tensions between the
pre- and post-sphenoid

Patient position:
Therapist:
Hand position:

Method:

Cant hook technique
Note:

Patient position:
Therapist:

Supine.
Take up a position at the head of the patient.
Cranial vault hold.

>
>

Y

>

Place your hands either side on the patient’s head.

Position your index fingers on the greater wings, behind the lateral
corners of the eye.

Position your middle fingers on the temporal bones, in front of
the ears.

Position your ring fingers on the temporal bones, behind the ears.
Position your little fingers on the sides of the occiput.

Your thumbs should if possible meet and touch above the head to
act as a fulcrum or fixed point.

Begin by sensing the tissue tension between the pre- and post-
sphenoid.

Move both parts of the bone in the direction of their motion
restriction.

Establish the PBMT and PBFT between the pre- and post-sphenoid.
Maintain this position until you sense a release of tension between
the pre- and post-sphenoid.

Cant hook technique for disengagement of the complex of the body
of sphenoid and lesser wings from the complex of the greater wings
and pterygoid process.

Before carrying out this technique, ensure that the sphenofrontal
suture is free to move.

Supine.

Take up a position at the patient’s head, on the side opposite the
dysfunction.
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Hand position: Left hand:

> Place the little finger of your left hand intraorally, positioning it on
the side of the right pterygoid process. To locate this position, pass
your little finger back along the side of the alveolar part of the
mandible until the front of your finger pad rests on the pterygoid
process.

> Place the index finger of your left hand laterally on the greater wing.

Method: To free the sphenofrontal suture (Fig. 1.34):

Figure 1.34 Freeing the
sphenofrontal suture

Right hand:

> Grasp the two sides of the frontal bone by its lateral surface
(zygomatic process) with your thumb and index finger.

> If possible the end of your left thumb (the distal phalanx) should
rest on the left greater wing.

» With your left hand, hold the sphenoid firmly in position.

> Keep your right thumb immobile, and also your left thumb which
is resting on the side opposite the dysfunction. Your right thumb is
acting as the pivot around which the movement is organized.

» During the inspiration phase, begin to apply traction to the frontal
bone in a superior and very slightly anterior direction with
your middle finger (disengagement of the frontal bone from the
greater wing).

» Without reducing the gentle disengagement, permit all motions
and unwinding of the frontal bone.

» At each release of the tissues, seek the next limit of motion of the
frontal bone in the superior direction on the side of the
dysfunction.

» Allow yourself to be guided by the fluctuations of the PRM until
you achieve the PBMT between the frontal bone and the greater

71



72

Cranial Osteopathy

Figure 1.35 Release of the
complex of the body of the
sphenoid and lesser wings
from the complex of the
greater wings and pterygoid
process.

wing. The PBMT is the position in which the dural membrane
tension between the frontal bone and the greater wing is as
balanced as possible.

» Maintain the PBMT until a correction of the abnormal
membranous tension has been achieved and the inherent
homeostatic forces (PRM rhythm, etc.) have brought this into
effect and stabilized.

» When this has happened, begin - again during the inspiration
phase - to apply traction in an anterior direction to the frontal
bone, with your middle finger (disengagement of the frontal bone
from the lesser wing).

» Continue as for the greater wing.

To disengage the complex of the body of the sphenoid and lesser
wings from the complex of the greater wings and pterygoid process
(Fig. 1.35).

» Now place the fingers of your right hand on the right superior
orbital margin of the frontal bone, level with the lesser wing.

» Release your left thumb from the left greater wing.

» Use your right hand to sense the motion of the lesser wing.

> At the same time, use your left hand (which is in contact with the
greater wing and pterygoid process) to sense the motion of the
greater wing-pterygoid process complex.

> If you sense dysfunctional tensions, guide the two parts of the
bone in the direction of motion restriction (direct technique).

» Permit minute unwinding motions of the tissue, but do not relax
the gentle pressure in the direction of the restriction.

» Establish the PBMT between the complex of the body of the
sphenoid and lesser wings from the complex of the greater wings
and pterygoid process.
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» Maintain this position until you sense a release between the two
parts of the bone.

Compression of the 3rd ventricle (CV-3) according to Jim Jealous (Fig. 1.36)

Effects and indication:

Therapist:

Hand position:

Method:

Figure 1.36 Compression
of the 3rd ventricle (CV-3)
according to Jim Jealous

The 3rd ventricle is an important fulcrum during embryological
development. It influences the development of the hemispheres of
the brain, eyes, the epiphysis, the pituitary gland, the hypothalamus,
the heart, the lungs, the diaphragm, the foregut and also the
neuroendocrinological development.
The CV-3 is the method of choice for:

® Restrictions in the 3rd ventricle.

® Asymmetries in the rhythmic rolling and unrolling of the cerebral
hemispheres.

@ Dysfunctions of the hypothalamus, hypophysis and epiphysis.

@ Dysfunction of the lamina terminalis.

® The activation of the ignition system.

Take up a position at the head of the patient.

» Place your index and/or middle finger on the greater wings.

» Your thumbs should rest on the coronal suture.

> You then synchronize yourself with the primary respiration.

» A neutral condition is established.

» First, be aware of and differentiate the movement or restriction at
the bottom (the hypothalamus and pituitary stalk), the top
(epiphysis) and at the anterior boarders of the 3rd ventricle.

» The CV-3 is done exactly at the moment when the ‘long tide’ meets
the midline.
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Important note:

Note:

» Only at that moment the ‘spark’ or the ‘tide’ is directed at the
fulcrum of the 3rd ventricle.

» It is important to be careful and not to hold or fixate the tide or
potency in the fulcrum of the 3rd ventricle or at midline. That
would restrict the ignition system.

» Immediately afterwards, perceive how the inspiration phase
expresses itself.

» When the spark hits the fulcrum in the 3rd ventricle, the ignition
system is started and can reload.

» Then perceive how the tide spreads from the 3rd ventricle through
the midline to the coccyx.

» Then assess the further consequences in the fluid, in the
longitudinal fluctuation and in the tissue.

With the CV-3 you do not use or manipulate hydraulic pressure and
fluid is not pressed into the 3rd ventricle or toward midline.

The unfolding of the ignition system can also be done at every other
part of midline.

There are various ways of performing this technique:

1. The osteopath can influence the 3rd ventricle via the bones and
the dura.

2. The osteopath’s attention can concentrate directly on the
intracranial fluid. Visualize the cranium and 3rd ventricle as a
water-filled balloon and perform the technique directly on the
fluid.

3. The osteopath’s attention can concentrate on the region around
the 3rd ventricle but sense the effect taking place synchronously
at all levels of density. Gently encourage expiration and
retraction, without altering the tempo of the motion and without
preventing inspiration or expansion. Passively follow inspiration.
Continue with this procedure until a still point is established.

4. Follow just the tissue qualities that are present, with relaxed, non-
invasive attention and empathy. Synchronize with the inherent
homeodynamic forces and rhythmic patterns. It is the inherent
regulatory system (or primary respiration) that decides whether a
CV-3 is established. The role of the osteopath is ‘only’ as a
fulcrum, going with these processes. This method demands no
meeting of tissue resistance and no confrontation with it. Nor
does it require the exercising of resistance in a phase of primary
respiration.

Jim Jealous’s anterior dural girdle technique (see Figs 1.37, .38)

Indication:

Method:
Therapist:

The anterior fold of the dura runs along the posterior margin of the
lesser wing and along the parietal bone, posterior to the coronal
suture.

Dysfunction of the temporomandibular joint, migraine, abnormal
dural tension.

Palpation of the cranial ‘dural sac’ and anterior dural fold (Fig. 1.37).
Take up a position at the head of the patient.
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Figure 1.37 Palpation of
the cranial dural sac and the
anterior dural girdle

Figure 1.38 Anterior dural
girdle and tentorium

Hand position: » Cranial vault hold according to Sutherland, but placing the
thumbs on the patient’s head, aligned along the anterior dural
girdle, directly behind the coronal suture.

> Begin by sensing the entire dural sac and dural folds: sense the
tension and primary respiration.

» Then sense primary respiration of the anterior dural girdle.

» Compare the tension, the amplitude, strength, ease and symmetry
of motion of the anterior dural girdle.

Jealous states that the therapist should sense the reaction of the
anterior dural girdle to the ‘Breath of Life’ and wait for the appearance
of a lateral fluctuation.

Method: Anterior dural girdle and tentorium (Fig. 1.38)
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Therapist:
Hand position (a):

Hand position (b):
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Take up a position beside the head of the patient.

» Hold the occiput with one hand so that the superior part of
the transverse attachment of the tentorium lies in the palm of
your hand.

» Place your other hand immediately behind the coronal suture,
holding the anterior dural girdle. Place your thumb on one side
and your fingers on the other, in the hollow often found posterior
to the coronal suture.

» Establish the PBMT and PBFT.

> As for (a) except that the palm of the hand on the occiput should
now hold the inferior part of the transverse attachment of the
tentorium.
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The ethmoid bone

THE MORPHOLOGY OF THE ETHMOID BONE '

The ethmoid occupies a key position, as important for the adjacent
bones of the viscerocranium as the thorax is for the function of the
pectoral girdle and upper limbs and for pulmonary respiration. It
is the central point for the organization of the viscerocranium:
the maxillae, frontal, palatine and lacrimal bones. It is through the
ethmoid that breath is drawn into the olfactory region and
respiratory tract, by way of the nasal conchae. The rhythm of
pulmonary breathing may also be able to affect the cerebrospinal
fluid system of the brain via the cribriform plate.

LOCATION, CAUSES AND CLINICAL PRESENTATION OF
OSTEOPATHIC DYSFUNCTIONS OF THE ETHMOID BONE

Osseous dysfunction

Causes: Occurs particularly in dysfunctions of the sphenoid, frontal bone and

maxilla.
a) Sphenoethmoidal suture
b) Vomeroethmoidal suture

¢) Frontoethmoidal suture
The area where the cribriform plate of the ethmoid bone articulates
with the ethmoidal notch of the frontal bone is particularly
susceptible to dysfunctions.

The following locations are especially susceptible:

d) Ethmoidonasal suture

e) Ethmoidomaxillary suture
f) Palatoethmoidal suture
g) Ethmoidolacrimal suture
h) Ethmoidoseptal suture

i) Ethmoidoconchal suture

79



80

Cranial Osteopathy

Dysfunction of the falx cerebri

Causes:

Clinical presentation:

Occurs in dysfunctions of the ethmoid bone (crista galli), especially
in combination with the frontal bone (frontoethmoidal suture).
Congestion of the anterior part of the superior sagittal sinus with
functional disturbances in the corresponding parts of the brain; pain
in the ipsilateral eye.

Disturbances of the nerves and parts of the brain

Causes:

Clinical presentation:

Causes:
Clinical presentation:

Vascular disturbances

Causes:
Clinical presentation:

a) Olfactory nerves

In dysfunctions of the frontal and ethmoid bones, especially in the
area where the cribriform plate of the ethmoid bone articulates with
the ethmoidal notch of the frontal bone.

Disturbances of the sense of smell.

b) Anterior and posterior ethmoidal nerves (both branches of the
nasociliary nerve, branch of the ophthalmic nerve V1).

See olfactory nerves.

Disturbances of sensation and pain in the mucosa and skin of the
nose and mucosa of the sphenoidal sinus and posterior ethmoid air
cells.

a) Anterior and posterior ethmoidal artery

See olfactory nerves.

Sinusitis, rhinitis, allergic rhinitis, colds.

Anterior ethmoidal artery: Disturbances of the mucosa of the ethmoid
air cells and frontal sinus, and disturbances of the nasal cavity.
Posterior ethmoidal artery: Disturbances of the mucosa of the ethmoid
air cells and of the nasal cavity.

Causes of dysfunctions of the ethmoid bone

Primary dysfunction:

Intraosseous

® In disturbances of intrauterine development between the pre- and
postsphenoid or disturbances of ossification between the complex
of the body of the sphenoid and lesser wings and that of the greater
wings and pterygoid process (Ossification around the 7th month
of life).

Primary traumatic injury

® During early childhood and beyond, falls, blows and other examples
of force to the sutures can cause posterior displacement of the
ethmoidal notch in particular. This may be unilateral or bilateral, and
leads to restriction of the ethmoid bone and tensions in the
falx cerebri.
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History-taking

2 The ethmoid bone 8l

Secondary dysfunction:

Secondary motion restriction of the ethmoid bone can be brought
about by dysfunction of the sphenoid (in SBS dysfunctions), the frontal
bone, the maxilla, or the zygomatic bone, or by the transmission of ten-
sions via the falx cerebri.

Examination and techniques

History-taking

Palpation of primary respiration
Motion testing

Intraosseous dysfunctions
Flexion dysfunctions

Extension dysfunctions

ER/IR dysfunctions

Sutures

Frontoethmoidal suture (cribriform plate — unilateral and bilateral)
Perpendicular plate

Lateral part, unilateral and bilateral

Ethmoid pump technique

Drainage of the ethmoid air cells, unilateral

Drainage of the ethmoid air cells, self-help technique

Sinusitis, rhinitis, allergic rhinitis, disturbances of the sense of smell,
reddened eyes; always consider previous traumatic injury.

Palpation of the PRM rhythm (Fig. 2.1)

® Biomechanical/biodynamic palpation, motion testing as required.

@ If palpation reveals a restriction, the therapist may induce motion
in the restricted direction. This will emphasize the restriction,
making it easier to sense which structure is the origin of the
motion restriction.

Patient:
Therapist:
Hand position:

Supine

Take up a position beside the head of the patient.

Cranial hand:

» Span the greater wings with your middle or index finger and your
thumb.

Caudal hand:

> Place your middle finger below the nasion (the median point of
the frontonasal suture) so as to rest on the internasal suture. Place
your index finger on the glabella (between the arches of the
eyebrows).
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Figure 2.1 Palpation of
primary respiration of the

ethmoid bone

Hand position:
Method:

Biomechanical approach
Inspiration phase of PR, normal finding (Fig. 2.2):

> At the glabella (index finger), motion in a posterior (and superior)
direction.
> At the internasal suture (middle finger), an anterior motion.

Expiration phase of PR, normal finding:

> At the glabella (index finger), motion in an anterior (and inferior)
direction.
> At the internasal suture (middle finger) a posterior motion.

Biodynamic/embryological approach
Inspiration phase of PR, normal finding (Fig. 2.3):

» A force operating forward and downward.
Expiration phase of PR, normal finding:

» A force operating backward and upward.
» Compare the amplitude, strength, ease and symmetry of the
motion of the ethmoid bone.

Other types of motion of the ethmoid bone may sometimes occur
during the flexion and extension motion of the ethmoid bone:
torsions, lateral shear and side-bending.

These provide an indication as to further dysfunctions of the
ethmoid.

Motion testing
As above.
During the inspiration phase of PR:

> At the beginning of the inspiration phase, administer a slight
impulse to posterior and cephalad motion with the index finger
that is on the glabella.



Figure 2.2 PR inspiration
phase/biomechanical

Figure 2.3 PR inspiration
phase/biodynamic

Remember:

2 The ethmoid bone

s

Direction of growth
of the nasal septum:
vomer, ethmoid bone, etc.

Anterior

Sphenobasilar
synchondrosis (SBS)

» With the middle finger that is on the internasal suture, you will
sense a minute anterior motion (flexion of the ethmoid bone) in
response to this pressure.

The lower part of the anterior surface of the ethmoid moves anteriorly
during the inspiration phase.
During the expiration phase of PR:

> At the beginning of the expiration phase, administer a slight
impulse in the posterior direction with the middle finger on the
internasal suture.

» With the index finger that is on the glabella, you will sense a
minute anterior motion (extension of the ethmoid bone) in
response to this pressure.

» Compare the amplitude and ease of motion or the force needed to
bring about motion.

TREATMENT OF THE ETHMOID BONE

The SBS, frontal bone and maxilla should also be examined and
treated as required.

Intraosseous dysfunctions

At birth, the ethmoid bone is made up of two lateral parts and a
perpendicular plate.
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The perpendicular plate fuses with the cribriform plate and unites
with the ethmoid air cells in the 2nd year of life.

Tensions between the pre- and postsphenoid can be transmitted to
the ethmoid bone, affecting intraosseous organization.

Birth trauma, falls and blows (especially in early childhood) can
also affect the ethmoid bone.

A fall onto the median line of the frontal bone, for example, causes
flexion or extension dysfunctions of the frontal and ethmoid bones.
Unilateral falls onto the frontal bone lead to side-bending/rotation or
lateral strain dysfunctions. A side-bending/rotation dysfunction
causes compression of the cranial bones on the side of the concavity.

It is important for the success of intraosseous techniques to ensure
that all the sutural articulations of the ethmoid bone are free to move.

Decompression of the cranial base (Fig. 2.4)

Therapist: Take up a position at the head of the patient.

Hand position:

Method:

Figure 2.4 Decompression
of the cranial base

Fronto-occipital cranial hold.

» Place your upper hand around the frontal bone, with your fingers
pointing caudally.

» Place your lower hand around the occiput, with your fingers
pointing caudally.

» During the inspiration phase, apply a gentle movement impulse to
the frontal bone in an anterior direction, by pressing your elbow
down onto the table.

» Direct your attention as you do this toward the articulations of the
ethmoid: anteriorly with the frontal bone and posteriorly with
the sphenoid and the sphenobasilar synchondrosis. Gently
decompress the articulations with the ethmoid bone.

» Establish the PBMT and PBFT.
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Figure 2.5 Ethmoid
V-spread technique

Ethmoid V-spread technique (Fig. 2.5)

» Place your index and middle finger each side of the metopic suture,
between the nasion and glabella, forming a letter 'V’ between your
two fingers.

> Place the sending finger at the asterion on the side opposite the
dysfunction.

Alternative: » Position the sending finger at the inion and caudally on the
midline.

Flexion and extension dysfunctions of the ethmoid bone

Flexion dysfunction of the ethmoid bone (Fig. 2.6)
The motion of the ethmoid bone into extension is reduced.
Therapist: Take up a position beside the head of the patient.
Hand position: » Place one hand across the occipital bone, with the squama in the
palm of your hand.
> Place the index finger of your other hand on the glabella, and the
middle finger below the nasion on the internasal suture.

Method: Indirect technique

» Guide the occipital bone into flexion (caudally and anteriorly).

> Go with the ethmoid bone into the direction of the dysfunction, in
other words, in the direction of greater motion (of ease). Apply
slight pressure on the glabella with your index finger so as to guide
the ethmoid into flexion.

> Establish the PBMT to find the position of the ethmoid bone that
creates the best possible reciprocal balance of the abnormal
intracranial membranous joint tensions — and PBFT.

» Maintain the PBT until a correction of the abnormal membranous
tension has been achieved and the inherent homeostatic forces
(PRM rhythm etc.) have brought this into effect and stabilized.
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Figure 2.6 Flexion
dysfunction of the ethmoid
bone, indirect technique

> Breathing assistance: The patient can assist as follows: at the end of
an in-breath, hold the inhalation for as long as possible, while
performing a plantar flexing of both feet. Repeat for several
breathing cycles.

> A fluid impulse may be used to direct energy from the occiput
towards the ethmoid bone.

Alternative indirect technique: in harmony

with primary respiration

» During the inspiration phase of primary respiration, go with the
occipital bone into flexion (in a caudal and anterior direction).

> At the same time, administer gentle pressure on the glabella to
encourage the flexion motion of the ethmoid bone.

» During the expiration phase of primary respiration, you should just
passively follow the motion of the occipital and ethmoid bones.

> In the next inspiration phase, again give an impulse at the occiput
and ethmoid bone to encourage motion into flexion, and passively
follow the motion during the expiration phase.

> Continue until you sense a release of the ethmoid bone.

Extension dysfunction of the ethmoid bone (Fig. 2.7)

The motion of the ethmoid bone into flexion is reduced.

Hand position: As for flexion dysfunction.

Method: Indirect technique

» Guide the occipital bone into extension (in a cranial and posterior
direction).

» Go with the ethmoid bone in the direction of the dysfunction, in
other words, into the direction of greater motion (direction of
ease). With your middle finger, administer gentle pressure to the
internasal suture to guide the ethmoid bone into extension.



Figure 2.7 Extension
dysfunction of the ethmoid
bone, indirect technique

2 The ethmoid bone

» Establish the PBMT and PBFT.

> Breathing assistance: The patient can also be asked to assist as
follows: at the end of an out-breath, hold the exhalation for as
long as possible, while dorsally flexing both feet. Repeat for several
breathing cycles.

» A fluid impulse may be used to direct energy from the occiput
toward the ethmoid bone.

Alternative indirect technique: in harmony with the
PRM rhythm

» During the expiration phase of primary respiration, go with the
occipital bone into extension (in a cranial and posterior direction).

> At the same time, administer gentle pressure with your middle
finger on the internasal suture to encourage the extension motion
of the ethmoid bone.

» During the inspiration phase, you should just passively follow the
motion of the occipital and ethmoid bone.

> In the next expiration phase, again give an impulse at the occiput
and ethmoid bone to encourage motion into extension, and
passively follow the motion during the inspiration phase.

» Continue until you sense a release of the ethmoid bone.

Biodynamic approach

Encourage a spontaneous still point or correcting inspiration phase,
flexion and expansion, or expiration phase, extension and retraction at
the ethmoid bone by palpation, applied in a state of relaxed, non-
invasive attentiveness and empathy, synchronizing with the inherent
homeodynamic forces and rhythmic patterns. This approach involves
no encounter or confrontation with tissue resistances, and it is
unnecessary to exert resistance during any phase of primary respiration.
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External and internal rotation dysfunction of the ethmoid bone

Testing:

Therapist:
Hand position:

Method:

The mobility of the ethmoid bone in external and internal rotation is
dependent on that of the frontal bone and maxilla. The free mobility
of the perpendicular plate, for example, can be reduced by an internal
rotation dysfunction of the maxilla.

Testing and treatment of the ethmoid is therefore done via the
frontal bone and maxilla.

Palpation of primary respiration (Fig. 2.8)

Take up a position at the head of the patient.

Place your hands on each side of the frontal bone and maxilla,

pointing in a caudal direction.

» During the inspiration phase, palpate the external rotation motion
of the frontal bone and maxilla.

» During the expiration phase, palpate the internal rotation motion
of the frontal bone and maxilla.

» Direct your attention toward the ethmoid bone.

Motion testing

This differs from palpation of primary respiration only in one feature:
the external and internal rotation of the frontal bone and maxilla are
actively induced by the therapist.

Compare the amplitude and ease of motion and the amount of
force needed to elicit motion.

Rotation dysfunction of the frontal bone, in particular dysfunction in internal rotation

Aim:

Figure 2.8 Palpation of the
external and internal rotation
of the ethmoid bone

To spread the ethmoidal notch, create freedom of motion of the
cribriform plate, release the surrounding sutures, release the falx
cerebri, and improve drainage of the superior and inferior sagittal
sinuses.



Indication:

Therapist:
Hand position:

Method:

Figure 2.9 Frontal bone
spread technique

2 The ethmoid bone

Fall or blow to the frontal bone, rhinitis, sinusitis, and functional
disturbances to the sense of smell.

Frontal bone spread technique (Fig. 2.9)

Take up a position at the head of the patient.

» Hold the outside of the zygomatic processes of the frontal bone
with your in-bent ring fingers to provide a firm purchase.

» Support your ring fingers with your little fingers.

> Position your middle and index fingers next to the midline of the
frontal bone.

» Place your thumbs posteriorly, touching or crossing.

> Administer slight pressure in a posterior direction with your index
fingers on the midline of the frontal bone.

> At the same time, move your ring fingers in an anterior, lateral and
caudal direction.

» This widens the ethmoidal notch.

» Establish the PBMT and PBFT.

> A fluid impulse may be used to direct energy from the inion.

» If this technique is insufficient, a frontal bone lift may be performed.
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Frontal bone lift technique (Fig. 2.10)

Therapist: As for spread technique.
Hand position: As for spread technique.

Method:

Figure 2.10 Frontal bone
lift technique

» During the expiration phase, begin to administer gentle pressure
in a medial direction on the lateral surfaces of the frontal bone
with your ring fingers, to release the frontal bone from the
sphenoid (IR).

> As soon as the frontal bone begins to move anterior, you can relax
the medial pressure of your ring fingers. It is very important to do
this, as IR of the frontal bone would further narrow the ethmoidal
notch.

> Replace this pressure with anterior, slightly cephalad traction. This
traction is very gentle and is administered by pressing your elbows
slightly down on the table, so that your fingers rise anteriorly.
Never let the degree of force rise above the level where the tissue
begins to contract in resistance.

> The weight of the cranium is sufficient to keep the occiput, the
posterior point of attachment of the falx, in position on the table.

> At each release of the tissues, seek the new limit of motion of the
frontal bone in the anterior direction.

» Permit all motions and tissue unwinding of the frontal bone,
without reducing the gentle traction.



Important:

Note:

>

>

>

>

>

>

>

2 The ethmoid bone

You will be able to sense the various stages of tissue release: first the
sutural tensions, then the elastic and collagenous tensions of the falx
cerebri (feels like cement or a rubber band or chewing gum).

When the falx has been freed of its tension patterns (floating
sensation), you can relax the anteriorly directed traction and
remove your hands.

To release the frontoethmoidal suture, focus your attention
particularly on this suture.

The degree of tension applied in the lift should be judged by imitating
the tension present; apply about 5 g of extra tension over and above
the degree of tension you detect.

Never lift your hands suddenly away from the bone while
performing the technique.

Take care to position your hands accurately. Incorrect positioning
can cause the technique to be ineffective or in the worst case can
exacerbate or give rise to symptoms, especially if your fingers are
lying on the sutures.

A fluid impulse may be used to direct energy from the inion.

A further option is to encourage the flexion and extension motion of
the frontal bone while administering the gentle anterior traction (in
harmony with primary respiration).

Rotation dysfunction of the maxilla
Maxilla lift and spread technique (Fig. 2.11)

Aim: To

release the ethmoidomaxillary, lacrimomaxillary and

ethmoidolacrimal sutures and create freedom of motion of the
perpendicular plate.
Therapist: Take up a position at the head of the patient.

Hand position: » Place your hands either side of the patient’s head.

Figure 2.11 Maxilla lift and
spread technique
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Method:

Note:

Aim:

Therapist:
Hand position:

» Place your thumbs outside or just above the alveolar process of the
maxillae. Your thumbs should be medially oriented.

» Place your index fingers intra-orally on the alveolar process of the
maxillae.

» This means that you are in effect grasping the maxillae between
your finger and thumb, from inside and outside.

Maxilla lift technique
» With your thumb and index finger, administer anterior and caudal
traction to the two maxillary bones.

This frees the maxillae from the ethmoid bone.

The medial border of the orbital surface of the maxilla is released
from the bottom of the ethmoid air cells, the posterior border of the
frontal process of the maxilla is freed from the anterior of the
ethmoidal labyrinth and the ethmoidal crest on the medial side of
the maxilla released from the middle nasal concha.

> A fluid impulse may be used to direct energy from the opposite
lambdoid suture.

Maxilla spread technique

» When you sense a release at the ethmoidomaxillary sutures, you
can go on to spread the maxillae away from each other.

» Without reducing the anterior and caudal traction, induce external
rotation of the maxillae.

» Administer posterior pressure on the intermaxillary suture with
your thumbs.

» With your index fingers, guide the alveolar process in a lateral and
anterior direction.

» Establish the PBMT and PBFT.

> A fluid impulse may be used to direct energy from the opposite
lambdoid suture.

Alternative technique to treat an internal rotation dysfunction
of the maxillae (Fig. 2.12)

To release the ethmoidomaxillary suture and create freedom of
motion of the perpendicular plate.

Take up a position beside the patient’s head.

Cranial hand:

» Span the greater wings with your thumb and your middle or index
finger.

Caudal hand:

» Place your middle and index finger intraorally, against the upper
teeth on each side.

Method:

» During the inspiration phase, deliver a caudad impulse via the
greater wings to induce flexion.

> At the same time, spread apart the fingers resting on the upper
teeth (external rotation of the maxillae).



Figure 2.12 Alternative
technique to treat an
internal rotation dysfunction

of the maxillae

Suture type:

Technique:

2 The ethmoid bone

> During the expiration phase, passively follow the motion of the
cranial bones.

> Repeat this procedure for several cycles, until the mobility of the
perpendicular plate increases.

Technique to treat the cribriform plate

Suture margin of the frontoethmoidal suture: the cribriform plate
articulates with the ethmoidal notch of the frontal bone.

Plane suture.

Cribriform plate.

See frontal bone spread and lift.

Alternative technique to treat the cribriform plate (Fig. 2.13)

Therapist: Take up a position beside the patient’s head.

Hand position:

Method:

Cranial hand:

> Span the frontal bone with your thumb and middle finger (and/or
index finger) by hooking the thumb and finger around the
zygomatic processes of the frontal bone.

> Place the basal joint of your index finger on the glabella.

Caudal hand:

» Grasp the frontal processes of the maxillae with the middle and
index fingers.

> Place your thumb and ring finger on the anterolateral surfaces of
the maxillae.

Direct technique:
Cranial hand:

> Administer posterior and superior pressure with the basal joint of
the index finger on the glabella, while moving the outer inferior
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Figure 2.13 Alternative
technique to treat the

cribriform plate

Therapist:

Hand position:

parts of the frontal bone anterior and laterally with your thumb
and middle finger (external rotation of the frontal bone).

The overall effect is to move the frontal bone into a more shallow-
angled position (flexion of the frontal bone).

> At the same time, induce external rotation of the maxillae with
your caudal hand.

» Also administer inferiorly directed pressure on the frontal
processes of the maxillae with the index and middle finger of your
caudal hand, supporting these fingers with your thumb and ring
finger.

> Establish the PBMT and PBFT at the frontal and ethmoid bones.

> Maintain the PBT until a correction of the abnormal membranous
tension has been achieved and stabilized by the inherent
homeostatic forces (primary respiration etc.), and you sense a
release at the cribriform plate and ethmoidal notch, and at the
ethmoidomaxillary sutures. Continue until the motion of the
ethmoid and frontal bones has ceased.

Unilateral treatment of the cribriform plate (Fig. 2.14)

Take up a position to the (left) of the patient’s head, the opposite side
to the dysfunction.
Cranial hand:

» Span the frontal bone with your thumb and middle finger (and/or
index finger), by hooking them around the outside of the
zygomatic processes of the frontal bone. Place the basal joint of
your index finger on the glabella.

Caudal hand:

> Place your index finger on the (right) frontal process of the
maxilla.



Figure 2.14 Unilateral
treatment of the cribriform

plate. Example: right

Method:

Aim:

Technique:

2 The ethmoid bone

» Position your middle finger on the (right) anterior surface of the
maxilla.
» Position your ring finger on the (right) zygomatic bone.

Direct technique:
Cranial hand:

» Administer gentle posterior and superior pressure with the basal
joint of the index finger on the glabella, while moving the outer
inferior parts of the frontal bone anterior and laterally with your
thumb and middle finger (external rotation of the frontal bone).

The overall effect is to move the frontal bone into a more shallow-
angled position (flexion of the frontal bone).

» Guide the maxilla into external rotation with the index and middle
finger of your caudal hand.

» With your ring finger, guide the zygomatic bone into external
rotation.

» Establish the PBMT and PBFT at the frontal bone.

» Maintain the PBT until a correction of the abnormal membranous
tension has been achieved and stabilized by the inherent
homeostatic forces, and you sense a release at the cribriform plate
and ethmoidal sutures, and at the ethmoidomaxillary sutures.
Continue until the motion of the frontal bone has ceased.

Perpendicular plate

To create freedom of motion of the perpendicular plate and release
the surrounding sutures.

See under external and internal rotation dysfunction of the ethmoid
bone.
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Ethmoidal labyrinth
Ethmoidal labyrinth (lateral mass of the ethmoid bone).
Indication: Motion restriction of the ethmoidal labyrinth, sinusitis.
Therapist: Take up a position beside the patient’s head.
Hand position: Indirect technique (Figs. 2.15a,b):
Cranial hand:

» Span the frontal bone with your thumb and middle finger (and/or
index finger), by hooking them around the outside of the
zygomatic processes of the frontal bone. Place the basal joint of
your index finger on the glabella.

Caudal hand:

» Place your index finger intraorally on the median palatine suture,
posterior to the transverse palatine suture.

@

(b)

Figure 2.15 Ethmoidal
labyrinth. (a,b) Indirect
technique: Impulse by index
finger to encourage motion
of the ethmoid bone into
extension




Method:

Hand position:

Method:

2 The ethmoid bone

Cranial hand:

» Deliver an impulse to the frontal bone to encourage motion into
internal rotation and extension during the expiration phase.

» During the expiration phase, gently follow the anterior motion
with the basal joint of your index finger on the glabella.
Meanwhile use your thumb and middle finger to move the outer,
inferior parts of the frontal bone posterior and medially (internal
rotation of the frontal bone).

The overall effect is to move the frontal bone into a more steeply
angled position (extension of the frontal bone).
Caudal hand:

> At the same time, administer pressure in a superior direction with
your index finger. This encourages motion of the ethmoid bone
into extension, via the vomer.

The effect of this is to guide the ethmoidal labyrinth into extension
and internal rotation (narrowing of the ethmoidal labyrinth).

> Breathing assistance: You can also ask the patient to hold an
exhalation at the end of an out-breath for as long as possible.
Repeat for several breathing cycles.

> Establish the PBMT and PBFT at the frontal bone, vomer and
ethmoid bone.

» Maintain the PBT until a correction of the abnormal membranous
tension has been achieved, the inherent homeostatic forces
(primary respiration etc.) have brought this into effect, and you
sense a release of the ethmoidal labyrinth. Continue until the
motion of the ethmoidal labyrinth and frontal bone has ceased.

Direct technique (Figs. 2.16a,b):
Cranial hand:

> Span the frontal bone with your thumb and middle finger (and/or
index finger), by hooking them around the outside of the
zygomatic processes of the frontal bone. Place the basal joint of
your index finger on the glabella.

Caudal hand:

» Place your index finger intraorally on the median palatine suture,
anterior to the transverse palatine suture.

Cranial hand:

» During the inspiration phase, follow the glabella in a posterior and
superior direction with the basal joint of the index finger, while
moving the outer inferior parts of the frontal bone anterior and
laterally with your thumb and middle finger (external rotation of
the frontal bone).

The overall effect is to move the frontal bone into a more shallow-
angled position (flexion of the frontal bone).
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Figure 2.16 Ethmoidal @)
labyrinth. (a,b) Direct

technique: Impulse by index

finger to encourage motion

of the ethmoid bone into

flexion

(b)

Caudal hand:

> At the same time, administer pressure in a superior direction. This
encourages motion of the ethmoid bone into flexion, via the vomer.

The effect of this is to guide the ethmoidal labyrinth into flexion and
external rotation (spreading of the ethmoidal labyrinth).

» Breathing assistance: You can also ask the patient to hold an
inhalation at the end of an in-breath for as long as possible. Repeat
for several breathing cycles.

> Establish the PBMT and PBFT at the frontal bone, vomer and
ethmoid bone.

» Maintain the PBT until a correction of the abnormal membranous
tension has been achieved and stabilized by the inherent



Note:

2 The ethmoid bone

homeostatic forces (PRM rhythm etc.), and you sense a release of
the ethmoidal labyrinth. Continue until the motion of the
ethmoidal labyrinth has ceased.

> Always make sure that the amount of force used is not so great as
to cause additional tension of the tissue.

» Both in the direct and the indirect technique, you may deliver the
therapeutic impulses only in harmony with the PRM rhythm.

Unilateral treatment of the ethmoidal labyrinth (Fig. 2.17)

Therapist: Take up a position to the (left) of the patient’s head, the side opposite

Hand position:

Method:

Figure 2.17 Unilateral
treatment of the ethmoidal
labyrinth. Example: right

the dysfunction.
Cranial hand:

> Span the frontal bone with your thumb and middle finger (and/or
index finger), by hooking them around the outside of the
zygomatic processes of the frontal bone. Place the basal joint of
your index finger on the glabella.

Caudal hand:

» Place your index finger on the frontal process of the (right)
maxilla.

» Place your ring finger intraorally, with the inner edge of the finger
on the outside of the alveolar process of the maxilla.

» Place the thumb, and that of your cranial hand, externally on the
zygomatic process of the frontal bone.

> Stabilize the (right) maxilla with your caudal hand.

» With the index and/or middle finger of your cranial hand, move
the frontal bone on the affected side cephalad.

> With your thumbs, stabilize the other (left) side of the frontal
bone in its position.
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» The effect is to release the frontal bone on the side of the
dysfunction from the maxilla, so freeing the ethmoidal labyrinth,
which lies between these two bones.

» Establish the PBMT and PBFT.

Drainage of the ethmoidal air cells

Indication:
Aim:

Therapist:
Hand position:

Alternative hand position:

Method:

Ethmoid pump technique

Sinusitis.

To drain the ethmoidal air cells, to enable secretions to drain away.
This technique is very like the ethmoidal labyrinth release, except

that the impulses are delivered in harmony with the PRM rhythm in

the ethmoid pump technique.

Take up a position beside the patient’s head.

(Figs 2.18a-c)

Cranial hand:

» Span the frontal bone with your thumb and middle finger (and/or
index finger), by hooking them around the outside of the
zygomatic processes of the frontal bone. Place the basal joint of
your index finger on the glabella.

Caudal hand:

> Place your index finger intraorally on the median palatine suture,
anterior to the transverse palatine suture.

» Position your middle finger intraorally on the median palatine
suture, posterior to the transverse palatine suture.

(Fig. 2.19. See also Figs 3.1a, b):

» The index finger only is placed on the median palatine suture, both
anterior and posterior to the transverse palatine suture. This
method should only be used if you are able to sense and induce
the flexion and extension of the vomer using this finger position.

During the inspiration phase:
Cranial hand:

> With the basal joint of the index finger resting on the glabella,
administer gentle pressure in a posterior and superior direction. As
you do this, move the outer, inferior parts of the frontal bone
anteriorly and laterally with your thumb and middle finger
(external rotation of the frontal bone).

» The overall effect is to move the frontal bone into a more shallow-
angled position (flexion of the frontal bone).

Caudal hand:

> At the same time apply pressure in a superior direction with the
index finger of the caudal hand (superiorly directed impulse in
front of the transverse palatine suture: flexion).

This encourages motion of the ethmoid bone into flexion, via the vomer.



Figure 2.18 (a—) Ethmoid @)
pump technique. Continuous
arrows: impulse to ethmoid

bone during inspiration

phase. Dotted arrows:

impulse to ethmoid bone

during expiration phase

(b)

(©)

2 The ethmoid bone

Ethmoid bone
Sphenoid

Vomer
Palatine bone

Maxilla
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Figure 2.19 Alternative
hand position: ethmoid pump

technique

Method:

During the expiration phase:
Cranial hand:

» With the index finger resting on the glabella, gently follow the
glabella anterior. As you do this, move the outer, inferior parts of
the frontal bone in a posterior and medial direction using your
thumb and middle finger (internal rotation of the frontal bone).

The overall effect is to move the frontal bone into a more steeply
angled position (extension of the frontal bone).
Caudal hand:

> At the same time, administer pressure in a superior direction with
your middle finger (superiorly-directed impulse behind the
transverse palatine suture: extension).

This encourages motion of the ethmoid bone into extension, via the
vomer.

> Repeat for several cycles of the PRM rhythm.

Alternative ethmoid pump technique (opposite physiological

motion)

» With the basal joint of the index finger on the glabella, administer
gentle pressure in a posterior and superior direction. As you do
this, move the outer, inferior parts of the frontal bone in an
anterior and lateral direction using your thumb and middle finger
(external rotation of the frontal bone).

The overall effect is to move the frontal bone into a more shallow-
angled position (flexion of the frontal bone).

> At the same time, deliver an impulse in a superior direction with
the middle finger of your caudal hand (superiorly directed impulse
behind the transverse palatine suture: extension).



Note:

2 The ethmoid bone

» With the index finger resting on the glabella, gently follow the
glabella anteriorly. As you do this, move the outer, inferior parts of
the frontal bone in a posterior and medial direction using your
thumb and middle finger (internal rotation of the frontal bone).

The overall effect is to move the frontal bone into a more steeply
angled position (extension of the frontal bone).

» At the same time deliver an impulse in a superior direction with
the index finger of the caudal hand (superiorly directed impulse in
front of the transverse palatine suture: flexion).

The frontal bone lift also brings about drainage of the ethmoidal air
cells.

Additional techniques for the treatment of the ethmoidal cells

Therapist:
Hand position:

Method:

Therapist:

Hand position:

Figure 2.20 Zygomatic
bone technique

Zygomatic bone technique (Fig. 2.20)

Take up a position at the head of the patient.

> Place the index and middle fingers of both hands on the ipsilateral
zygomatic bone.

> Administer gentle medially directed pressure to the zygomatic bones
with your fingers.

This puts gentle pressure on the maxillae and eases breathing.

Maxilla lift and spread technique

(see the maxillae)

Unilateral drainage of the ethmoid air cells (Figs 2.21a,b).

Take up a position to the (left) of the patient’s head, the side opposite
the dysfunction.

Cranial hand:

> Place the palm of your hand on the frontal bone (right-hand side).
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Figure 2.21 (a,b) Unilateral (2
drainage of the ethmoid
air cells

(b)

» Place your thumb on the opposite (left-hand) side of the frontal
bone, resting on the side of the bone.

> Position your index finger on the frontal process of the (right)
maxilla.

> Position your middle finger on the anterior surface of the (right)
maxilla.

> Rest your ring finger and little finger on the (right) zygomatic bone.

Caudal hand:

» Place your index finger intraorally on the median palatine suture,
anterior to the transverse palatine suture.

» Place your middle finger intraorally on the median palatine suture,
posterior to the transverse palatine suture.



Figure 2.22 Alternative
hand position: Unilateral
drainage of the ethmoid air
cells. Continuous arrows:
Impulse to ethmoid bone
during inspiration phase.
Dotted arrows: Impulse to
ethmoid bone during
expiration phase

Alternative hand position:

Method:

Reference

2 The ethmoid bone

(Fig. 2.22)

> The index finger only is placed on the median palatine suture, both
anterior and posterior to the transverse palatine suture. This
method should only be used if you are able to sense and induce
the flexion and extension of the vomer using this finger position.

During the inspiration phase:

» Administer an impulse to the frontal bone, maxilla and zygomatic
bone to encourage motion into external rotation.

> At the same time, administer pressure in a superior direction with
the index finger of your caudal hand (superiorly directed impulse
in front of the transverse palatine suture: flexion).

This encourages motion of the ethmoid bone into flexion, via the
vomer.
During the expiration phase:

» Administer an impulse to the frontal bone, maxilla and zygomatic
bone to encourage motion into internal rotation.

> At the same time, administer pressure in a superior direction with
the middle finger of the caudal hand (superiorly directed impulse
behind the transverse palatine suture: extension).

This encourages motion of the ethmoid bone into extension, via the
vomer.

> Repeat for several cycles of the PRM rhythm.

Self-help technique for drainage of the ethmoid air cells (see Fig.
13.28)

1 Rohen JW. Morphologie des menschlichen Organismus. 2. Aufl. Stuttgart:
Verlag freies Geistesleben; 2002:391.
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Causes of dysfunctions of the vomer

Primary traumatic dysfunction:

Blow or fall to the face.

Secondary dysfunction:

Dysfunction of the sphenoid (in SBS dysfunctions).
Examination and techniques

History-taking

Visual assessment and palpation of the position
Palpation of PRM rhythm

Motion testing

Flexion dysfunction of the vomer
Extension dysfunction of the vomer
Torsion dysfunction of the vomer
Lateral shear of the vomer
Sphenovomerine suture
Vomeromaxillary suture
Decompression of the vomer
Vomer pump technique

According to Magoun, the rhythmic motion of the vomer promotes
drainage and circulation in the sphenoidal sinus' and nasal cavity.
The growth of the vomer also has a considerable influence on the
embryological development of the nasal cavity.

DIAGNOSIS

History-taking
Nasal problems (rhinitis, sinusitis).
Visual assessment and palpation of the position
Hard palate: lowered (possibly ER) or elevated (possibly IR).
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Palpation

Palpation of primary respiration (Figs 3./a,b)

Since there is a sutural articulation between the vomer and the hard
palate, motion of the vomer can be palpated via a contact with the
hard palate.

Therapist: Take up a position beside the head of the patient.

Hand position:

Figure 3.1 (a,b) Palpation
of primary respiration of the
vomer

Cranial hand:

» Span the greater wings with your thumb and your middle or index
finger.

(b)



Figure 3.2 Inspiration
phase of PR, biomechanical

Figure 3.3 Inspiration
phase of PR, biodynamic

3 Vomer

Caudal hand:
> Place your index finger on the median palatine suture (both
anterior and posterior to the transverse palatine suture).

Biomechanical approach
During the inspiration phase, the vomer descends overall, with the
posterior part sinking lower than the anterior part.

Inspiration phase of the PR, normal finding (Fig. 3.2):

® A lowering of the posterior inferior border of the vomer can be
palpated posterior to the transverse palatine suture.

(Anterior to the transverse palatine suture there is a cephalad motion
of the anterior inferior border of the vomer.)
Expiration phase of the PR, normal finding:

@ A cephalad motion of the posterior border of the vomer can be
palpated posterior to the transverse palatine suture.

(Anterior to the transverse palatine suture there is a lowering of the
anterior inferior border of the vomer.)

Biodynamic/embryological approach
Inspiration phase of PR, normal finding (Fig. 3.3):

» Force operating in an anterior and downward direction.
Expiration phase of PR, normal finding:

@ Force operating in a posterior and upward direction.

=]

Direction of growth
of the nasal septum:
vomer, ethmoid bone etc.

Sphenobasilar
synchondrosis
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Motion testing

Hand position:
Method:

Figure 3.4 Testing of the
vomer: (a) Testing of flexion
motion: continuous line;

(b) Testing of extension
motion: dotted line;

(c) Testing of torsion motion;
(d) Testing of lateral shear.

» Compare the amplitude, strength and ease of motion of the vomer.

» Other types of motion of the vomer may occur during the flexion
and extension motion: torsion, lateral shear, and side bending.
These provide an indication about further dysfunctions of the
vomer.

The only difference between motion testing and palpation of the
PRM rhythm is that here the flexion and extension motion of the
vomer is actively induced by the therapist.

As above.

Testing of flexion and extension.

During the inspiration phase:

» With the thumb and middle finger on the greater wings,
administer an impulse in a caudal direction (flexion motion).

> You will sense a reaction to this pressure, via the index finger on
the median palatine suture. This reaction is a minute caudad
motion behind the transverse palatine suture (flexion motion of
the vomer).

During the expiration phase:

» With the thumb and middle finger on the greater wings,
administer an impulse in the cranial direction (extension motion).

> You will sense a reaction to this pressure, via the index finger on
the median palatine suture. This reaction is a minute cephalad
motion behind the transverse palatine suture (extension motion of
the vomer).

» Compare the amplitude and ease of motion, or the amount of
force needed to elicit motion.

Additional test options

Test the motion of the vomer by directly inducing the particular
motion (Fig. 3.4).

Testing of flexion motion

» During the inspiration phase of primary respiration, move the
posterior part of the vomer in a caudal direction and the anterior
part cephalad.

Testing of extension motion

(a) and (b)
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» During the expiration phase, move the posterior part of the vomer
cephalad and the anterior part caudally.

Testing of torsion motion

» Turn the vomer to the right and left while holding the greater
wings in a neutral position.

Testing of lateral shear

» Shift the vomer to the right and left while holding the greater
wings in a neutral position.

» Compare the amplitude and ease of motion, and the amount of
force needed to elicit motion.

Test the vomer via the ethmoid bone

» Place your middle finger on the glabella and your index finger
below the nasion on the internasal suture.

» Palpate the reaction of the vomer via induction of flexion and
extension motion of the ethmoid bone.

TREATMENT OF THE VOMER

When treating the vomer it is usually advisable to treat the sphenoid
and the maxillae first.

Flexion and extension dysfunctions of the vomer

Flexion dysfunction of the vomer

Therapist:
Hand position:

Method:

Take up a position beside the patient’s head.
Cranial hand:

> Span the greater wings with your thumb and middle or index
finger.

Caudal hand:

» Place your index finger on the median palatine suture (anterior
and posterior to the transverse palatine suture).

Indirect technique (exaggeration technique) (Fig. 3.5; see also
Fig. 3.1a):

» During the inspiration phase, ease the greater wings in a caudal
direction with your thumb and middle finger (flexion motion).

> At the same time, administer a cephalad impulse with the index
finger on the median palatine suture, anterior to the transverse
palatine suture (flexion motion of the vomer).

» Hold the sphenoid and vomer in flexion.

> Breathing assistance: Ask the patient to hold an inhalation for as
long as possible at the end of an in-breath. Repeat for several
breathing cycles.

» Establish the PBMT and PBFT.
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Figure 3.5 Flexion
dysfunction of the vomer.
Continuous arrows: indirect
technique. Go with the
sphenoid into flexion and
hold it there. Encourage
motion of the vomer into
flexion. Dotted arrows:
direct technique. Go with
the sphenoid into extension
and hold it there. Encourage
the motion of the vomer
into extension.

Ethmoid bone
Sphenoid

Palatine bone

Maxilla

> A fluid impulse may be used to direct energy from the inion.
Direct technique (see Fig. 3.5):

» During the expiration phase, ease the greater wings cephalad with
your thumb and middle finger (extension motion).

> At the same time, administer a cephalad impulse with the index
finger on the median palatine suture, posterior to the transverse
palatine suture (extension motion of the vomer).

» Hold the sphenoid and vomer in extension.

> Breathing assistance: Ask the patient to hold an exhalation for as
long as possible at the end of an out-breath. Repeat for several
breathing cycles.

» Continue as for indirect technique.

Extension dysfunction of the vomer (Fig. 3.6)

Hand position: As above.
Method: Indirect technique (exaggeration technique):

» During the expiration phase, ease the greater wings and vomer into
extension and hold them there.

> Breathing assistance: Ask the patient to hold an exhalation for as
long as possible at the end of an out-breath. Repeat for several
breathing cycles

» Establish the PBMT and PBFT.

> A fluid impulse may be used to direct energy from the inion.

Direct technique:

» During the inspiration phase, ease the greater wings and vomer
into flexion and hold them there.

> Breathing assistance: Ask the patient to hold an inhalation at the
end of an in-breath for as long as possible. Repeat for several
breathing cycles.

» Continue as for indirect technique.



Figure 3.6 Extension
dysfunction of the vomer.
Continuous arrows: indirect
technique. Go with the
sphenoid into extension and
hold it there. Encourage the
motion of the vomer into
extension. Dotted arrows:
direct technique. Go with
the sphenoid into flexion and
hold it there. Encourage the
motion of the vomer into
flexion.

Indirect technique:

3 Vomer

Alternative method to treat flexion or extension dysfunction
Flexion dysfunction

» During the inspiration phase, deliver a gentle impulse to
encourage motion into flexion.

> During the expiration phase, passively follow the motion of the
vomer.

> In the next inspiration phase, again gently encourage motion into
flexion.

» Continue until the restriction is released.

Biodynamic approach

Encourage the spontaneous occurrence of a still point or correcting
motion at the vomer (an inspiration phase, flexion and expansion, or
an expiration phase, extension and retraction) by means of palpation,
carried out in a state of relaxed, non-invasive attention and empathy
and in synchrony with the inherent homeodynamic forces and
rhythmic patterns. This method requires no encounter or confronta-
tion with tissue resistance and no resistance to a phase of primary
respiration.

Torsion dysfunction of the vomer (Fig. 3.7; see also Fig. 3.4)

Hand position:

As above

Method: Indirect technique (exaggeration technique):

> Hold the greater wings in a neutral position.

> At the same time, administer an impulse to encourage motion in
the direction of ease of the torsion (right) with the index finger on
the median palatine suture.

> Establish the PBMT and PBFT.

> A fluid impulse may be used to direct energy from the inion.
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Figure 3.7 Torsion
dysfunction of the vomer.
Continuous line: indirect
technique. Dotted line: direct
technique.

Direct technique:

» Hold the greater wings in a neutral position.

> At the same time, administer an impulse to encourage motion in
the direction of restricted torsion (left) with the index finger on the
median palatine suture.

» Continue as for indirect technique.

Lateral shear of the vomer (Fig. 3.8; see also Fig. 3.4)
Hand position: As above.
Method: Indirect technique (exaggeration technique):

» Hold the greater wings in a neutral position.

> At the same time, administer an impulse in the direction of lateral
shear with greater ease of motion (right) with the index finger on
the median palatine suture.

» Establish the PBMT and PBFT.

» A fluid impulse may be use to direct energy from the inion.

Direct technique:

» Hold the greater wings in a neutral position.

» At the same time, administer an impulse in the direction of
restricted shear (left) with the index finger on the median palatine
suture.

» Continue as for indirect technique.
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Figure 3.8 Lateral shear of
the vomer. Continuous line:
indirect technique. Dotted
line: indirect technique

Sutural dysfunctions

Sphenovomerine suture
Suture margin: The rostrum of the sphenoid fits between the alae of the vomer.
Suture type: Schindylesis.
Hand position: As above.
Method: Indirect technique:

» Using your hands, go with the vomer and sphenoid in the
direction of the dysfunction (i.e. the direction of greater ease of
motion).

> Establish the PBMT and PBFT between the sphenoid and the
vomer.

> Maintain the PBT until a correction of the abnormal tension has
been achieved and stabilized by the inherent homeostatic forces
(PRM rhythm etc.), and the motion of the vomer and sphenoid
has ceased.

> Breathing assistance: Ask the patient to hold an inhalation for as
long as possible at the end of an in-breath. Repeat for several
breathing cycles.

> A fluid impulse may be used to direct energy from the inion.

Vomeromaxillary suture in internal rotation dysfunction of the maxillae (Fig. 3.9)
Suture margin: Inferiorly the anterior part of the vomer articulates with the nasal
crest of the maxilla.
Suture type: Plane suture.
Aim: To release the vomeromaxillary suture and create freedom of motion
of the vomer.

15
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Figure 3.9
Vomeromaxillary suture in
internal rotation dysfunction
of the maxillae

Therapist: Take up a position beside the patient’s head.

Hand position:

Method:

Cranial hand:

» Span the greater wings with your thumb and middle or index
finger.

Caudal hand:

» Place your middle and index fingers on each side of the maxillae,
resting on the teeth.

» During the inspiration phase, administer an impulse to induce
flexion (in a caudal direction) via the greater wings (direct
technique).

> At the same time, spread the fingers that are resting on the upper
teeth (external rotation of the maxillae).

» During the expiration phase, passively follow the motion of the
cranial bones.

> Repeat this procedure for several cycles, until the mobility of the
vomer in the vomeromaxillary suture increases.

Decompression of the vomer (Fig. 3.10)

Therapist:
Hand position:

Take up a position beside the patient’s head.
Cranial hand:

» Span the greater wings with your thumb and middle or index
finger.

Caudal hand:

» Position your index finger intraorally, on the median palatine
suture (anterior and posterior to the transverse palatine suture).

» Place your thumb externally below the nose, on the intermaxillary
suture.
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Figure 3.10
Decomepression of the
vomer

Method: » Hold the greater wings in a neutral position.
» At the same time, administer traction in an anterior and inferior
direction with the index finger and thumb of your caudal hand, at
a roughly 45° angle.

Vomer pump technique (Figs 3.11,3.12)
Indication Sinusitis.
Aim: Drainage of the sphenoidal sinus (sphenoid air cells), and to allow
secretions to drain away.
Patient: Supine.
Therapist: Take up a position beside the patient’s head.
Hand position: Cranial hand:

» Span the greater wings with your thumb and middle and/or index
finger.

Caudal hand:

> Position your index finger intraorally, on the median palatine
suture.

Method: To close the sinus:

» During the expiration phase, administer gentle pressure to the
posterior part of the median palatine suture with your index finger
(extension of the vomer).

> At the same time, guide the greater wings cephalad, using your
thumb and middle finger (extension).

> Hold the vomer and sphenoid in extension, and ask the patient to
hold an exhalation for as long as possible at the end of an out-
breath. Repeat the procedure several times.

Note: Magoun asks patients to bend their head slightly forward. Your finger
acts as the fulcrum for this movement, and as the patient’s head
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Figure 3.11 Vomer pump
technique.To close the sinus.
Dotted arrows: during the
expiration phase, impulse to
encourage the motion of the
vomer into extension and of
the sphenoid into extension.
To open the sinus.
Continuous arrows: during
the inspiration phase,
impulse to encourage the
motion of the vomer into
flexion and of the sphenoid
into flexion.

Figure 3.12 Vomer pump
technique. Opposite
physiological motion.
Continuous arrows: during
the inspiration phase, flexion
of the sphenoid and
extension of the vomer.
Dotted arrows: during the
expiration phase, extension
of the sphenoid and flexion
of the vomer.

Method:

Method:

Ethmoid bone

Vomer

Maxilla

bends forward, the pressure is transmitted through the posterior part
of the vomer to the rostrum of the sphenoid, moving it into
extension.’

To open the sinus:

» During the inspiration phase of primary respiration, administer
pressure with your index finger to the anterior part of the median
palatine suture (flexion of the vomer).

» At the same time, guide the greater wings caudad using your
thumb and middle finger (flexion).

» Hold the vomer and sphenoid in flexion and ask the patient
to hold an inhalation for as long as possible at the end of an
in-breath. Repeat the procedure several times.

Opposite physiological motion:
During the inspiration phase of primary respiration:

» Perform a caudad movement with your middle finger and thumb
on the greater wings (flexion motion).

> At the same time, administer a cephalad impulse to the posterior
part of the palatine suture with your index finger (extension
motion of the vomer).
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During the expiration phase:

» Perform a cephalad movement with your middle finger and thumb
on the greater wings (extension motion).

> At the same time, administer a cephalad impulse to the anterior
part of the palatine suture with your index finger (flexion motion
of the vomer).

> In the next inspiration phase, again induce opposite physiological
motion of the vomer.

» Continue until you sense a relaxation and release of the sphenoid
sinuses.

Finish this technique by re-synchronizing the motion of the vomer
with that of the sphenoid, in harmony with the PRM rhythm.

» During the inspiration phase, go with the sphenoid and the vomer
into flexion, and in the expiration phase, go with both sphenoid
and vomer into extension.

1 Magoun HI. Osteopathy in the Cranial Field. 3rd edn. Kirksville: Journal
Printing Company; 1976:57.

2 Magoun HI. Osteopathy in the Cranial Field. 1st edn. Kirksville: Journal
Printing Company; 1951:172.
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4 The temporal bones

THE MORPHOLOGY OF THE TEMPORAL BONE ACCORDING TO ROHEN'

There are striking similarities in shape between the embryonic hip
bone and the temporal bone: the ilium can be compared with the
temporal squama, the ischium and pubis to the mastoid zygomatic
processes, and the acetabulum resembles the temporomandibular
joint and the external acoustic meatus. For a real understanding of
the structures, we need more than just a simple description of
similarities between individual elements or homologous features. We
need to understand the functional dynamics, including the motions
and attitudes seen in the development and growth of the tissue. It is
in motion that we gain a deeper understanding, because in motion
we find the origin of form.

The temporal bone displays a remarkably similar dynamic to the
pelvis, a similar ‘gesture’ or attitude in terms of its polarity as its form
unfolds. We see this in the way the ilium opens its surface upward,
separating itself from the space around it, rising up and expressing a
lightness, while the developing character of the ischium is expressed
in a downward thickening of the bone, fortifying, static, and
incorporated into the space around it.

The temporal bone is similar in the way its development and
appearance are expressed. The squamous part belongs to the cranial
vault. It undergoes membranous ossification, beginning at a center,
about level with the external auditory meatus, and spreading ray-like
toward the cranial vault. Its outspread surface, opening to above,
echoes that of the ilium.

The petrous or petromastoid part, in contrast, belongs to the cranial
base and undergoes endochondral ossification. As it develops, it
pushes downward and inward in a wedge-like way, into the skull. The
petrous part envelops the organs of hearing and balance at a very early
stage. It is the first part of the skull to ossify and is the hardest bone in
the body. ‘Petrous’ (stone-like), is the perfect name for it. The mastoid
process forms in a downward direction from the petrous part.

Between the squamous and petromastoid parts, the zygomatic
process extends horizontally forward and provides a balance between
these two polarities.

Just as the pelvis anchors and balances movements from above and
below, so the temporal bone serves to unify these two polarities.

The pelvis establishes and maintains balance upward and
downward, and is the point from which the dynamic of motion of
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the lower limbs originates, reaching out into the space around. In a
way the hip joint is the gateway to the world outside. In a
corresponding way, the process of hearing brings the inner nature of
that world outside into the consciousness, so that the external
acoustic meatus is the gateway to inside.

The pneumatization of the petrous part begins in the 8th month of
intrauterine development. An epithelial anlage into the middle ear
quickly grows and displaces the mesenchyme. This process is
complete by the time of birth, but then continues into the inner
ear region. In the course of development the petrous part dies off,
in effect, to the point where it becomes the hardest, most
lifeless bone in the body, which (unlike other intercartilaginous
bones) is incapable of any further adaptive or transmutational
processes.

LOCATION, CAUSES AND CLINICAL PRESENTATION OF OSTEOPATHIC
DYSFUNCTIONS OF THE TEMPORAL BONE

Osseous dysfunction (including sutures and other joints)

Causes:

Clinical presentation:

Sequelae:

a) Occipitomastoid suture and condylo-squamosomastoid pivot

point (CSMP)

® In the case of bilateral compression: fall or blow to the occipital
squama.

@ In the case of unilateral compression: fall or blow to the side of the
occipital squama.

The effect is to force the squama in an anterior direction, the basilar
part of the occiput in an inferior direction and the temporal bones
into internal rotation. The concave mastoid border of the occiput is
forced anteriorly and superiorly, wedging it into the convex posterior
border of the mastoid part of the temporal bone and moving the
mastoid part posteriorly and medially.

@ Whiplash injury, and sometimes as a result of a direct thrust
technique at the back of the head.

® Secondary to compression of the atlanto-occipital joint or
dysfunction of the sphenopetrosal synchondrosis.

Compression of this suture leads to opposite motion of the temporal
bone relative to the occipital bone, i.e. the occipital bone moves into
flexion and the temporal bone into internal rotation.

Abnormal tensions of the tentorium cerebelli, venous congestion of
the sigmoid sinus, disturbances in the fluctuation of cerebrospinal
fluid, disturbances of the cerebellum, medulla oblongata or other
centers of the brain, and of the vagus nerve (nausea, vomiting, etc.).

Dysfunction of the SBS and change in the frequency and amplitude
of the PRM rhythm, affecting homeostasis of the body overall.

b) Sphenosquamous suture and sphenosquamous pivot point (SSP)



Causes:

Clinical presentation:

Sequelae:

Causes:

Clinical presentation:

Causes:

Clinical presentation:

Causes:
Sequelae:

Note:

Causes:

Sequelae:

4 The temporal bones

Primary injury caused by a fall or blow to the cheek or the ipsilateral
mastoid process. Secondary: in connection with the sphenoid bone
or hypertonus of the temporalis muscle (in psychological stress or
temporomandibular joint syndrome).

At the vertical course of the suture: middle meningeal artery,
migraine.”

At the horizontal course of the suture: greater and lesser petrosal
nerves.

Greater petrosal nerve (to the pterygopalatine ganglion): disturbance
of the lacrimal gland, dryness or irritation of the mucosa of the nose,
nasopharynx and palate, allergic rhinitis (see also pterygopalatine
fossa).

Lesser petrosal nerve: disturbance of the parotid gland.

@ Functional disturbance of adjacent parts of the brain.

Dysfunction of the SBS and change in the frequency and amplitude
of PRM rhythm, affecting homeostasis of the body overall.

¢) Petrojugular suture and petro-occipital fissure (petro-occipital
synchondrosis).

In connection with the occipital bone: primary traumatic, e.g. in
tooth extractions with mouth wide open.

Leads to impairment of motion of the temporal bone.

All functions of structures linked with the temporal bone.

d) Sphenopetrosal synchondrosis

Tooth extraction from the upper jaw can cause ipsilateral dysfunction
of the petrosphenoidal ligament, and tooth extraction from the lower
jaw causes contralateral dysfunction of the ligament. Cranial nerves
CN III, CN IV and CN VI (which supply the muscles of the eye) run
alongside the body of the sphenoid, near this ligament. CN VI in
particular is vulnerable to tensions originating in this ligament.
Disturbances of the eye, fatigue strabismus in young children, etc.

e) Temporozygomatic suture

A fall or blow to the cheek or SBS dysfunctions.

Impairment of motion of the zygomatic bone and of the integration
between sphenoid and occipital bones.

A restriction of the temporozygomatic suture can mean that the
zygomatic process of the temporal bone cannot glide outward and
inferiorly with the temporal process of the zygomatic bone during the
inspiration phase. This would fix the temporal bone in internal
rotation during the inspiration phase.

The zygomatic bone is mainly influenced by the sphenoid and the
temporal bone by the occiput.

f) Parietomastoid suture
A fall or blow from above onto the ipsilateral parietal bone.

g) Temporomandibular joint
Unilateral and bilateral anomalies of dental occlusion, protrusion
and retraction, etc.
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Causes and clinical presentation:

Explanation:

Causes:

Sequelae:

Muscular dysfunction
Location:

Clinical presentation:

Clinical presentation:

Disturbances to dental growth

Bruxism (grinding of the teeth)

Clicking due to dysfunction of the articular disk
‘Popping’

Disturbances of hearing (tinnitus, etc.) or of balance
Eye disturbances, taste disturbances.

h) Pharyngotympanic (auditory) tube

IR of the temporal bone — narrowing of the cartilaginous auditory
tube — hissing, high-pitched sound.

ER of the temporal bone — widening of the auditory tube —
pulsations, low-pitched sound.

The sounds heard are probably produced by the blood flow in the
internal carotid artery where it forms a bend inside the petrous part
of the temporal bone. At this point it is separated from the inner ear
only by a thin plate of bone, so that structural changes in this region
can cause tinnitus.

i) Intraosseous dysfunctions
Between:

® Petromastoid part/tympanic plate
® Petromastoid part/squamous part
® Squamous part/tympanic plate.

Primary injury: by direct force to the temporal bone, especially during
birth and infancy.

Secondary injury: through dysfunctions of other bones (occipital
bone, sphenoid).

Reduced pliancy of the bone and functional impairment of all
involved structures.

At birth the temporal bone consists of:

@ the squamous part and tympanic ring (tympanic part)
@ the petrous part.

a) At the mastoid process
@ Sternocleidomastoid muscle (SCM)

Headache, abnormal position of head

® Splenius capitis muscle
@ Digastric muscle (posterior belly)

b) At the styloid process
® Stylohyoid muscle

Grinding of teeth, pain in the floor of the mouth, pharynx and larynx

® Styloglossus muscle
@ Stylopharyngeus muscle



Clinical presentation:

4 The temporal bones

¢) Masticatory muscles
@ Temporalis muscle: at the temporal fossa
® Masseter muscle: at the zygomatic process of the temporal bone

d) Other muscles

@ Levator veli palatini muscle: at the inferior opening of the carotid
canal that passes through the petrous part

@ Tensor tympani muscle: the tensor muscle of the tympanic
membrane, in the canal for the tensor tympani muscle

@ Stapedius muscle

Abnormal hearing sensitivity.

Ligamentous dysfunction

Causes:

Clinical presentation:

Causes:

Causes:
Sequelae:

Causes:
Clinical presentation:

Fascial dysfunction

a) Petrosphenoidal ligament (Gruber’s ligament) at the sphenopetrosal
synchondrosis
Tooth extraction; ossification of the ligament.

Magoun states that tooth extraction from the upper jaw can cause
dysfunction of the ipsilateral petrosphenoidal ligament.

Tooth extraction from the lower jaw can cause dysfunction of the
suture on the opposite side.’

® Abducent nerve (CN VI).

b) Stylomandibular ligament
Tooth extraction.

¢) Stylohyoid ligament
Ossification of the ligament.
Motion restriction of the hyoid bone.

d) Anterior ligament of the malleus

From the anterior process of the hammer into the petrotympanic
fissure, from where some fibers run to the spine of the sphenoid and
on to the ramus of the mandible, together with the sphenomandibular
ligament.

e) Pintus ligament

Not regular; from the hammer through the petrotympanic fissure to
the head of the mandible.

Dysfunction of the temporomandibular joint.

Hearing disturbances.

a. Temporal fascia

b. Investing layer of cervical fascia

c. Prevertebral layer of cervical fascia
d. Interpterygoid aponeurosis
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Sequelae:

e. The ‘rideau stylien’ (styloid apparatus and its adjacent tissues)
f. Pharynx

Caused by muscular, organic disturbances, etc.
Motion restrictions of the temporal bone, functional disturbances of
involved structures.

Dysfunction of the tentorium cerebelli

Causes:
Clinical presentation:

Meningitis, cranial injury, motion restriction, etc.

Superior surface: Pain in the eye and the external frontal region.
Inferior surface: Pain behind the ear, in the forehead and the eye.
Obstruction to venous flow in the transverse sinus, sigmoid sinus,
inferior and superior petrosal sinuses, headache, and motion
restriction of the temporal bone.

Disturbances affecting nerves and parts of the brain

Causes:

Causes:
Clinical presentation:

Causes:

Clinical presentation:

Causes:

a) Temporal lobe
Dysfunctions in the middle cranial fossa and motion restrictions of
the temporal bone, especially IR of the temporal bone.

b) Cerebellum

IR of the temporal bone, torsion of the tentorium cerebelli.
Disturbances of balance, of muscle tonus and of coordination of
voluntary muscle activity.

¢) Oculomotor (CN IIT) and trochlear (CN IV) nerves

Dural tensions at the attachment of the tentorium cerebelli to the
posterior clinoid process, tensions and stasis at the walls of
the cavernous sinus and dysfunctions at the superior border of the
petrous part of the temporal bone.

® CN III: lateral deviation of the eye, horizontal double vision,
divergent strabismus, restriction of the line of vision upward,
downward and medially.

@ CN III, autonomic: mydriasis, ptosis and impairment of the
photomotor reflex.

@ CN IV: upward and medial deviation of the eye, vertical or oblique
double vision, convergent strabismus.

d) Trigeminal nerve (CN V)

The trigeminal ganglion lies in a dural sac in the trigeminal
impression on the anterior surface of the petrous part.

Dural tensions affecting the tentorium cerebelli, the meningeal dura of
the trigeminal ganglion; change in the position of the temporal bone,
tensions and stasis in the wall of the cavernous sinus (CN V1,V2).

A dysfunction of the temporomandibular joint with tensions at the
medial and lateral pterygoid muscles leads to disturbances of the
junction of the sphenoid and palatine bones, which may sometimes
affect the pterygopalatine ganglion (CN V2) in the sphenopalatine
foramen.



Clinical presentation:

Causes:

Clinical presentation:

Causes:

Clinical presentation:

Causes:

Clinical presentation:

Causes:

Clinical presentation:

4 The temporal bones

Trigeminal cave: pain in the facial region.

Trigeminus neuralgia, disturbances of sensation affecting the face,
functional disturbances of the masticatory muscles, inhibition of the
sneezing reflex (CN V2) or corneal reflex (CN V1), pain and watering
of the eye (CN V1, some parasympathetic fibers in trigeminal nerve).

¢) Abducent nerve (CN VI)

At the apex of the petrous part of the temporal bone, between the
petrous part and the petrosphenoidal ligament.

The VI cranial nerve is particularly vulnerable to tensions arising from
the tentorium and the ligament because of the fibrous link with the
petrosphenoidal ligament and the fact that it runs in an osteofibrous
canal formed by this ligament and the petrous part of the temporal
bone. If affected this can lead to disturbances of the eye, including
fatigue strabismus in young children. Stasis and tensions in the wall
of the cavernous sinus can also cause disturbances of the abducent
nerve.

Horizontal double vision, convergent strabismus, lateral restriction
of the line of vision, tendency to hold the head turned to one side to
compensate for the functional deficiency.

f) Facial nerve (CN VII) and intermediate nerve (CN VII)

Pass through the internal acoustic meatus in the facial canal; unite at
the geniculate ganglion; branch of sensory fibers in the chorda
tympani supplies sensation (taste); main portion passes through the
stylomastoid foramen.

Dural tensions at the internal acoustic meatus and stylomastoid
foramen.

® Facial nerve (CN VII): Disturbance of facial expression.

@ Intermediate nerve (CN VII): Disturbance of saliva secretion, taste
disturbances relating to the anterior two-thirds of the tongue,
functional disturbance of the lacrimal, nasal and palatine glands
(via the greater petrosal nerve).

g) Vestibulocochlear nerve (CN VIII)

Through the internal acoustic meatus to the organs of hearing and
balance.

Dural tensions at the temporal bone and internal acoustic meatus,
dysfunction of the petrojugular suture.

Disturbances of hearing, disturbances of balance.

h) Glossopharyngeal nerve (CN IX), vagus nerve (CN X), accessory
nerve (CN XI)

At the jugular notch with the intrajugular process.

Dural tensions at the jugular foramen, dysfunction of the occipital
and temporal bones, the occipitomastoid suture, petrojugular suture,
and petro-occipital fissure (petro-occipital synchondrosis).

@ CN IX: Disturbances of taste, dry mouth (parasympathetic fibers
supplying the parotid gland), disturbances of swallowing (fibers
supplying sensation to the pharynx).
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Causes:
Clinical presentation:

Causes:

Clinical presentation:

Vascular disturbances

Causes:

Clinical presentation:

@ CN X: Disturbances of cardiac, digestive and respiratory function,
disturbances of speaking and swallowing.
@ CN XI: Torticollis.

i) Greater and lesser petrosal nerves

In the groove of the same name.

Dural tensions in the groove.

Greater petrosal nerve: functional disturbance of the lacrimal, nasal
and palatine glands.

Lesser petrosal nerve: functional disturbance of the parotid gland.

j) Parasympathetic fibers
Some parasympathetic fibers run together with the facial nerve (CN
VII) and innervate part of the internal tympanic membrane.

Some parasympathetic fibers run together with the chorda
tympani (CN VII) and then on with CN V3.

Some fibers run together with the glossopharyngeal nerve (CN IX)
and on to the otic ganglion via the lesser petrosal nerve and then
onward with CN V3.

Most together with the vagus nerve (CN X).

@ Interactions can occur between the tympanic membrane and
parasympathetic system, e.g. sounds affect the vagus nerve and may
produce reactions within the autonomic system.*

k) Internal carotid plexus

Dural tensions at the carotid canal and foramen lacerum, and
changes in position of the apex of the petrous part of the temporal
bone, and abnormal tensions of the dura mater at the cavernous
sinus.

Disturbances of the sympathetic system via effect on the internal
carotid plexus etc.

a) Internal carotid artery

Dural tensions at the carotid canal and at the foramen lacerum, and
changes in position of the apex of the petrous part of the temporal
bone, and abnormal tensions of the dura mater at the cavernous
sinus.

The anterior and posterior margins of the foramen lacerum are
formed by the posterior border of the greater wing of the sphenoid
and the anterior portion of the petrous part of the temporal bone.
The foramen lacerum is divided into two by the sphenoidal lingula.
It is open on the outside, and closed with fibrocartilage inside. The
internal carotid artery lies on this.

Disturbances of the sympathetic system via effect on the internal
carotid plexus.

b) Middle meningeal artery
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Causes: Compression of the sphenosquamous suture and sphenosquamous
pivot, abnormal tensions of the dura mater in the middle cranial fossa.
Clinical presentation: Migraine and raised intracranial pressure.

¢) Occipital artery
Causes: Dural tensions in the occipital groove, medial to the mastoid notch.

d) Jugular vein
Causes: Dural tensions at the jugular foramen, dysfunction of the occipital

and temporal bones, the occipitomastoid suture, petrojugular suture
and petro-occipital fissure (petrobasilar suture; petro-occipital
synchondrosis). The jugular foramen resembles a widened suture
between the occipital and temporal bones and so can easily be
affected by dysfunctions of these bones.

Clinical presentation: Venous congestion in the cranium, headache, memory disturbances,
impairment of brain function.

e) Venous sinus

@ Sigmoid sinus: in the groove of the same name at the posterior,
inferior corner of the petrous part.

@ Superior petrosal sinus: in the groove of the same name, on the
crest of the posterior border of the petrous part.

@ Inferior petrosal sinus: in the groove of the same name, below the
opening of the internal acoustic meatus.

Causes: Change in position of the apex of the petrous part of the temporal
bone and abnormal tensions of the tentorium cerebelli.

Sequelae: ® Sigmoid sinus: congestion in the confluence of sinuses and
superior petrosal sinus.

@ Superior and inferior petrosal sinuses: congestion affecting the
cavernous sinus and basilar venous plexus, ophthalmic veins and
veins of the medulla, pons and inferior surface of the cerebellum
as well as other regions of the brain.

Clinical presentation: Region of the sigmoid sinus — pain behind the ear.
Region of the superior petrosal sinus — pain in the temporal
region of the head.
Venous congestion of regions of the brain — headache,
impairment of the relevant function of the brain.
Venous congestion affecting the eyes — visual disturbances,
sensation of pressure.

Disturbances of the endolymphatic ducts

Causes: Tensions at the endolymphatic sac hinder the drainage of endolymph
into the dura.
Clinical presentation: Dizziness.
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Causes of dysfunctions of the temporal bone

Primary dysfunction:

a. Intraosseous

The temporal bone forms part of the cranial base, where its embry-
onic structure is cartilaginous, and also part of the cranial vault,
where the anlage is membranous.

Direct force to the temporal bone, especially during birth and in
infancy, can result in dysfunctions between the petromastoid
part/tympanic plate, between the petromastoid part/squamous part,
and between the squamous part/tympanic plate.

b. Primary trauma

Perinatal, and as a result of falls, blows, tooth extraction, whiplash
injury or other types of force affecting the sutures. These can cause
motion restrictions of the temporal bone, e.g. compression of the
occipitomastoid suture or condylo-squamomastoid pivot point
(CSMP) can occur, producing asynchronous motion between the
occipital bone and temporal bone. Falls onto the pelvis can also cause
dysfunction of the temporal bone.

Secondary dysfunction:

Dysfunction of the occipital bone, e.g. SBS dysfunctions, transmission
of tension via the tentorium cerebelli or extra-cranial tensions of
muscles or fasciae (sternocleidomastoid muscle, trapezius muscle,
overall nuchal muscle tonus etc.) and pelvis dysfunctions can all cause
secondary motion restriction of the temporal bone.

Examination and techniques

@ History-taking

Visual assessment

Palpation of the position

Palpation of PRM rhythm

Motion testing

e External/internal rotation

e Anterior and posterior rotation

Intraosseous dysfunctions

¢ Direct/indirect

e Molding

Dysfunction in external and internal rotation, unilateral
Dysfunction in external and internal rotation, bilateral
Dysfunction in anterior and posterior rotation, unilateral
Dysfunction in anterior and posterior rotation, bilateral
Temporal bone lift technique

Petro-occipital fissure (petrobasilar suture; petro-occipital
synchondrosis) and petrojugular suture

Occipitomastoid suture

Parietomastoid suture

® Squamoparietal suture



DIAGNOSIS

History-taking

Visual assessment

Palpation

4 The temporal bones

Sphenosquamous suture: sphenosquamous pivot technique
Sphenopetrosal synchondrosis

Temporozygomatic suture

Technique for the auditory ossicles

‘Ear pull’ technique

‘Pussy foot’ technique

‘Father Tom’ reanimation technique

Auditory tube technique (see under Ear)

The most common symptoms are deafness, tinnitus, dizziness,
earache, otitis media, neuralgia (trigeminal neuralgia), migraine,
headache, tic douloureux, problems of the temporomandibular joint
(‘clicking’ of the joint, dental malocclusion, pain), and facial nerve
paralysis. The temporal bone can also be involved in disturbances of
the eye muscles, the nose, the oral cavity, in autism, and in shoulder-
hand syndrome (reflex sympathetic dystrophy). Previous injury
should always be considered.

@ Ear: protruding (ER) or close-lying (IR).
@ Unilaterally protruding or close-lying ear: torsion or lateroflexion
rotation of the SBS.

Palpation of the position

@ Mastoid process: postero-medial (ER) or anterolateral (IR).

® Mastoid part of temporal bone: anterolateral (ER) or postero-
medial (IR).

® Squamoparietal suture: separated and displaced anterolaterally
(ER) or approximated and displaced postero-medially (IR).

Palpation of primary respiration (Fig. 4.1)

® Biomechanical/biodynamic palpation; motion testing as required.

@ If palpation reveals a motion restriction, an impulse in the
restricted direction will emphasize the restriction and enable you
to sense which structure is the origin of the restriction.

Therapist: Take up a position at the head of the patient.

Hand position:

> Place the thenar eminence on the mastoid part of the temporal
bone on each side.

» Position your thumbs on the anterior tip of the mastoid process on
each side.

» Place the palms of your hands on the occiput.

» Clasp your fingers together.

» Rest your elbows on the bench.
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Figure 4.1 Palpation of
primary respiration of the
temporal bone

Figure 4.2 Inspiration
phase of PR/biomechanical

Biomechanical

An external rotation of the temporal bone occurs during the
inspiration phase of the PR.

Inspiration phase of PR, normal finding (Fig. 4.2):

» Your thumbs, resting on the tips of the mastoid processes, will
sense a postero-medial motion.

» With the thenar eminences, resting on the mastoid part of each
temporal bone, you will sense an anterolateral motion.

» The palms of your hands will sense the flexion motion of the
occiput.

(The zygomatic processes move laterally, with an additional anterior
and inferior motion of the anterior portion.)



Motion testing

Hand position:
Method:

Figure 4.3 Inspiration
phase of PR/biodynamic

4 The temporal bones

Expiration phase of PR, normal finding:

» Your thumbs, resting on the tips of the mastoid processes, will
sense an anterolateral motion.

» With the thenar eminences, resting on the mastoid parts of the
temporal bones, you will sense a postero-medial motion.

» The palms of your hands will sense the extension motion of the
occiput.

(The zygomatic processes move medially, with an additional
posterior and superior motion of the anterior portion.)

Biodynamic, embryological approach (Fig. 4.3)
Inspiration phase of PR, normal finding:

@ The squamae of the temporal bones move centrifugally (outward
motion).

® The convexity of the squamae becomes less, i.e. they become
flatter.

Expiration phase of PR, normal finding:

® The squamae of the temporal bones move in a centripetal
direction.
@ The convexity of the squamae becomes greater.

» Compare the amplitude, strength, ease and symmetry of the
motions of the temporal bones.

> Other types of motion of the temporal bone may sometimes occur
during external and internal rotation. These provide an indication
of any further dysfunctions of the particular temporal bone.

This resembles the palpation of primary respiration except that in
motion testing the external and internal rotation motion of the
temporal bones is actively induced by the therapist.

As above.

Testing of external and internal rotation:

During the inspiration phase:

> At the beginning of the inspiration phase, administer an impulse
in a postero-medial direction with your thumbs positioned on the
tips of the mastoid processes.

Parietal bone

Temporal bone
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Alternative hand position:

During the expiration phase:

> At the beginning of the expiration phase, administer an impulse in
a postero-medial direction with the thenar eminences of your
thumbs, positioned on the mastoid parts of the temporal bones.

» Compare the amplitude and ease of motion or the amount of force
needed to elicit movement.

(Fig. 4.4)

> Grasp the zygomatic process of each side between your thumb and
index finger.

» Place your middle finger in the external ear canal of each side.

» Place your ring finger on the tip of the mastoid process each side.

> Position the little finger of each hand on the mastoid part of the
temporal bone.

» Rest both elbows on the bench.

Method: Testing of external and internal rotation.

Figure 4.4 Alternative hand
position

During the inspiration phase:

> At the beginning of the inspiration phase, administer an impulse
in an inferior and lateral direction with your thumbs on the
zygomatic processes.

» With your middle fingers in the external ear canal, administer an
impulse to ease the temporal bones into anterior rotation and
external rotation.

» At the same time, administer a postero-medial impulse with your
ring fingers, on the mastoid processes.

During the expiration phase:

> At the beginning of the expiration phase, administer an impulse in
a superior and medial direction with your index fingers on the
zygomatic processes.



Hand

position:

Method:

4 The temporal bones

» With your middle fingers in the external ear canal, administer an
impulse to ease the temporal bones into posterior rotation and
internal rotation.

> At the same time, administer a postero-medial impulse with your
little fingers on the mastoid parts of the temporal bone.

Unilateral testing (Fig. 4.5)

» Hold the occiput in the palm of one hand.
» Position the fingers of the other hand on the temporal bone as
described above:
e Thumb and index finger grasping the zygomatic process.
Middle finger in the external ear canal.
e Ring finger on the tip of the mastoid process.
e Little finger on the mastoid part of the temporal bone.
» Rest both elbows on the bench.

Testing of external and internal rotation.
During the inspiration phase:

» At the beginning of the inspiration phase, administer an impulse
into flexion with the hand on the occiput.
» With your other hand, sense the reaction of the temporal bone.

Normal finding: External rotation of the temporal bone.

Figure 4.5 Unilateral
testing
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Normal finding:

» Zygomatic process in an inferior, lateral and anterior direction
(thumb and index finger).

» External ear canal into anterior rotation and external rotation
(middle finger).

» Mastoid process in a postero-medial direction (ring finger).

» Mastoid part of temporal bone in an anterolateral direction (little
finger).

During the expiration phase:

> At the beginning of the expiration phase, administer an impulse to
encourage motion into extension with the hand on the occiput.
» With your other hand, sense the reaction of the temporal bone.

Internal rotation of the temporal bone.

» Zygomatic process in a superior, medial and posterior direction
(thumb and index finger).

» External ear canal into posterior rotation and internal rotation
(middle finger).

» Mastoid process in an anterolateral direction (ring finger).

> Mastoid part of the temporal bone in a postero-medial direction
(little finger).

» Compare the amplitude and ease of motion and the amount of
force needed to elicit movement.

Hand position: Test of anterior and posterior rotation (Fig. 4.6).

Method:

» Grasp the zygomatic process of each side between your thumb and
index finger.

» Place your middle finger in the external ear canal on each side.

> Position the ring finger each side anterior to the mastoid process.

» Position the little finger each side posterior to the mastoid process.

» Rest both elbows on the bench.

During the inspiration phase:

> At the beginning of the inspiration phase, administer an impulse
in an inferior direction with your thumbs on the zygomatic
processes.

» With your middle fingers in the external ear canal, administer an
impulse to ease the temporal bones into anterior rotation.

> At the same time, with the ring fingers and little fingers on the
mastoid processes, administer an impulse in a superior direction.

During the expiration phase:

> At the beginning of the expiration phase, administer an impulse in
a superior direction with the index fingers on the zygomatic
processes.

» With the middle fingers in the external ear canals, administer an
impulse to ease the temporal bones into posterior rotation.

> At the same time, with the ring fingers and little fingers on the
mastoid processes, administer an impulse in an inferior direction.
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Figure 4.6 Test of anterior and posterior rotation

» Compare the amplitude and ease of motion and the strength

needed to elicit movement.

TREATMENT OF THE TEMPORAL BONE®

Intraosseous dysfunctions

At birth, the temporal bone consists of:

The squamous part and tympanic ring (tympanic part).

The petrous part.

The squamous part and the tympanic part are already partially
joined at the time of birth. This gives rise to the petrosquamous
fissure, which is a potential site for intraosseous dysfunctions.
The squamous part, petrous part and styloid process fuse during
the first year of life.

The mastoid process does not develop until after the second year
of life, so cannot yet be palpated in the newborn.

The styloid process is still cartilaginous in the newborn. The
proximal and distal parts do not unite until puberty.

The mandibular fossa is still flat at birth and deepens only during
the development of the articular tubercle.
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Hand position

Alternative hand position:

Hand position

Figure 4.7 Petromastoid
part/tympanic part. Example:
right

@ Primary intraosseous dysfunctions can be due to direct force to the
temporal bone, especially during birth and in infancy.

@ Secondary dysfunctions can occur as a result of dysfunctions of
other bones (occipital bone, sphenoid).

@ All the sutural junctions of the temporal bone should have free
mobility to ensure the success of intraosseous techniques.

@ Petromastoid part/tympanic part

® Petromastoid part/squamous part

® Squamous part/tympanic part

Petromastoid part/tympanic part. Example (Fig. 4.7)

» Hold the occiput in your left hand, with your fingertips resting on
the mastoid part and mastoid process.
» Place the little finger of your right hand in the external ear canal.

(Fig. 4.8)
» The patient’s head is turned to the left.
Right hand:

» Place your thumb on the mastoid process.
» Place the thenar eminence on the mastoid part of the temporal
bone.

» Hold the occiput in the remaining fingers of that hand.
Left hand:

» Place the little finger of your left hand in the external ear canal.

Petromastoid part/squamous part. Example (Fig. 4.9)

» Hold the occiput in your left hand, with your fingertips resting on
the mastoid part and mastoid process.



Figure 4.8 Petromastoid
part/tympanic part.
Alternative hand position

Figure 4.9 Petromastoid
part/squamous part.
Example: right

Alternative hand position:

4 The temporal bones

> Rest the index and middle fingers of your right hand, and also your
ring finger if necessary, on the squamous part.

(Fig. 4.10)
> The patient’s head is turned to the left.
Right hand:

» Place your thumb on the mastoid process.

> Place the thenar eminence on the mastoid part of the temporal
bone.

> Hold the occiput in the remaining fingers of that hand.
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Figure 4.10 Petromastoid
part/squamous part.
Alternative hand position

Hand position:

Method:

Molding (Fig. 4.12)
Indication:
Hand position:

Method:

Left hand:

> Rest the index and middle fingers of your left hand, and also your
ring finger if necessary, on the squamous part.

Squamous part/tympanic part. Example: right (Fig. 4.11)

> Rest the index and middle fingers of your left hand, and also your
ring finger if necessary, on the squamous part.

» Place the little finger of your right hand in the external ear canal.

Direct technique:

» Guide both portions of the bone in the direction of the restricted
motion until you reach the motion barrier.
» Hold this position until tissue release or a still point occurs.

Indirect technique:

» Move both portions of the bone in the direction of the
dysfunction, i.e. the direction of greater motion (direction of ease).

» Establish the PBMT and PBFT (the position that achieves the best
possible balance between these two portions of the bone).

» Maintain this position until the tissues relax and mobility
improves.

Asymmetrical convexity or flattening at the ossification centers.
» Draw the fingertips of one hand close together.
» Place them on the squama.

a. To treat convexity:

» Administer centrifugal impulses with your fingers, to flatten the
site of the convexity.



Figure 4.11 Squamous
part/tympanic part. Example:
right

Figure 4.12 Molding

Important note:

4 The temporal bones

> You may supplement this with a fluid impulse to direct energy
toward the borders of the temporal bone.

Gently release the adjacent bones from the temporal bone before
beginning to apply this technique.

b. To treat a flattening of the bone:

» Administer centripetal impulses aimed at raising the profile at the
flattened site.

> You may supplement this with a fluid impulse to direct energy
toward the ossification center from the occipitomastoid suture on
the opposite side.
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c. To treat torsion tensions:

» Administer an impulse with your fingers, in the direction of the
restricted motion.

d. Establish the PBMT and PBFT.

Dysfunction in external and internal rotation

Dysfunction in external and internal rotation, unilateral (Fig. 4.13)
Therapist: Take up a position at the head of the patient.

Hand position:

Alternative hand position:

Method:

Figure 4.13 Dysfunction in
external and internal
rotation, unilateral

» Place the thenar eminences of your thumbs bilaterally on the
mastoid parts of the temporal bone.

» Place your thumbs on the anterior tips of the mastoid processes.

» Place the palms of your hands on the occiput, with your fingers
interclasped posteriorly at the upper cervical vertebrae.

» Rest both elbows on the bench.

(Fig. 4.14)

» Hand on the same side as the affected temporal bone:

» Grasp the zygomatic process between your thumb and index
finger.

» Place your middle finger in the external ear canal.

» Place your ring finger on the mastoid process.

> Your little finger should rest on the mastoid part of the temporal
bone.

» Hold the occiput in your other hand.

Dysfunction in external rotation, unilateral

(Motion restriction in direction of internal rotation)
Indirect technique (Fig. 4.15)
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Figure 4.14 Dysfunction in
external and internal
rotation, unilateral.
Alternative hand position

Figure 4.15 Dysfunction in
external rotation. Example:
right. Indirect technique

At the same time,
follow with your

In the inspiration
phase, follow

thumb as the mastoid the occiput
process moves into flexion with
postero-medially your hand

> Left hand: In the inspiration phase, follow the occiput into flexion
with your hand.

> Right hand: At the same time, follow with your thumb the tip of
the mastoid process as it moves postero-medially (external rotation).
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Method:

Method:

Figure 4.16 Dysfunction in
internal rotation. Indirect
technique

> Establish the PBMT and PBFT between the temporal bone and the

occipital bone.

» Maintain the PBT until a correction of the abnormal tension has

been achieved and stabilized by the inherent homeostatic forces
(PRM rhythm, etc.).

> Breathing assistance: Ask the patient to hold an inhalation for as

long as possible at the end of an in-breath. They may also perform
plantar flexion of the opposite (left) foot at the same time. Repeat
for several breathing cycles.

» You may supplement this with a fluid impulse to direct energy

toward the affected temporal bone with your opposite (left) hand.

» This technique can also be carried out in harmony with PRM

rhythm.

» During the inspiration phase, administer an impulse easing the

occiput into flexion and right temporal bone into external
rotation.

» During the expiration phase, passively follow the motion of these

two bones.

» Continue until the mobility of the temporal bone in the direction

of internal rotation improves.

Direct technique:
See dysfunction in internal rotation, indirect technique (see Fig. 4.16).

Dysfunction in internal rotation, unilateral

(Motion restriction in the direction of external rotation)
Indirect technique: (Fig. 4.16)
Left hand:

> In the expiration phase follow the occiput into extension with your

hand.

At the same time,
follow with your thenar
eminence as the
mastoid part

moves postero-medially
(internal rotation)

During the expiration
phase, follow the
occiput into extension
with your hand




Method:
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Right hand:

> At the same time, with your thenar eminence, follow the mastoid
part of the temporal bone in a postero-medial direction (internal
rotation).

» Establish the PBMT and PBFT.

> Breathing assistance: Ask the patient to hold an exhalation for as
long as possible at the end of an out-breath. They may also
perform dorsal flexion of the opposite (left) foot at the same time.
Repeat for several breathing cycles.

» You may supplement this with a fluid impulse to direct energy
toward the affected temporal bone with your opposite (left) hand.

» This technique can also be carried out in harmony with PRM rhythm.

» During the inspiration phase, passively follow the motion of these
two bones.

» During the expiration phase, administer an impulse easing the
occiput into extension and the right temporal bone into internal
rotation.

» Continue until the mobility of the temporal bone in the direction
of external rotation improves.

Direct technique:
See dysfunction in external rotation. Example: right, indirect
technique (see Fig. 4.15).

Dysfunction in external and internal rotation, bilateral

Therapist:
Hand position:

Method:

The technique described here is an indirect one. However, a direct

technique can be used instead if necessary (e.g. when treating

newborns and young children).

Take up a position at the head of the patient.

» Place the thenar eminences of each hand bilaterally on the
mastoid parts of the temporal bones.

» Place your thumbs on the anterior tips of the mastoid process of
each side.

» Place the palms of your hands on the occiput.

> Interclasp your fingers.

> Rest both elbows on the bench.

Dysfunction in external rotation, bilateral (Fig. 4.17)
(Motion restriction in the direction of internal rotation)

Indirect technique:

» During the inspiration phase, follow with your thumbs the tips of
the mastoid processes as they move in a postero-medial direction
(external rotation).

» Follow the occiput into flexion with the palm of your hand.

» Establish the PBMT and PBFT.

> Breathing assistance: Ask the patient to hold an inhalation for as
long as possible at the end of an in-breath. They may also perform
plantar flexion of both feet at the same time. Repeat for several
breathing cycles.
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Figure 4.17 Dysfunction in
external rotation, bilateral.
Indirect technique

Method:

During the inspiration phase,
follow with your thumbs

the tips of the mastoid
processes as they move
postero-medially

(external rotation)

Follow the occiput into
flexion with the inner
surface of your hands

» This technique can also be carried out in harmony with PRM
rhythm.

» During the inspiration phase, administer an impulse to ease the
temporal bones into external rotation.

» During the expiration phase, passively follow the motion of the
two bones.

» Continue until the mobility of the temporal bones in the direction
of internal rotation improves.

Dysfunction in internal rotation, bilateral (Fig. 4.18)

(Motion restriction in the direction of external rotation)

Indirect technique:

» During the expiration phase, follow the postero-medial motion of
the mastoid parts of the temporal bones (internal rotation) with
your thenar eminences.

» Follow the occiput into extension with the inner surface of your
hands.

» Establish the PBMT and PBFT.

> Breathing assistance: Ask the patient to hold an exhalation for as
long as possible at the end of an out-breath. They may also
perform dorsal extension of both feet at the same time. Repeat for
several breathing cycles.

» This technique can also be carried out in harmony with PRM
rhythm.

» During the inspiration phase, passively follow the motion of the
two bones.

» During the expiration phase, administer an impulse easing the
temporal bones into internal rotation.

» Continue until the mobility of the temporal bones in the direction
of external rotation improves.



Figure 4.18 Dysfunction in
internal rotation, bilateral.
Indirect technique

4 The temporal bones

In the expiration phase,

follow the mastoid parts of
the temporal bones with your
thenar eminences as the bones
move postero-medially
(internal rotation)

Follow the occiput into
extension with the inner
surface of your hands

Biodynamic approach

Encourage the spontaneous occurrence of a still point or corrective
external rotation and expansion or internal rotation and retraction of
the temporal bone, by means of palpation, carried out in a state of
non-invasive attention and empathy. Synchronize this treatment with
the inherent homeodynamic forces and rhythmic patterns. This
approach requires no encounter or confrontation with tissue
resistances and no inhibition of any phase of primary respiration.

Dysfunction in anterior and posterior rotation

Dysfunction in anterior and posterior rotation, unilateral (see Figs 4.19, 4.20)

Hand position:

Method:

The technique described here is an indirect one. However, a direct
technique can be used as necessary.
Right hand:

» Grasp the zygomatic process between your thumb and index
finger.

» Place your middle finger in the external ear canal.

» Position your ring finger anterior to the mastoid process.

» Position your little finger posterior to the mastoid process.

» Hold the occiput in your left hand.

Dysfunction in anterior rotation, unilateral. Example: Fig. 4.19

(Motion restriction in the direction of posterior rotation)
Indirect technique:

» Right hand: anterior rotation of the temporal bone.

» During the inspiration phase, induce anterior rotation of the
temporal bone.

» Administer an impulse in an inferior direction with the thumb on
the zygomatic process.
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Figure 4.19 Dysfunction in
anterior rotation, unilateral.
Example: right. Indirect
technique

Figure 4.20 Dysfunction in
posterior rotation, unilateral.
Example: right. Indirect
technique

> With the middle finger in the external ear canal, administer an
impulse to ease the temporal bone into anterior rotation.

> With the ring finger on the mastoid process, administer an impulse
in a superior direction.

» Establish the PBMT and PBFT between the temporal bone and the
occiput.

> Breathing assistance: Ask the patient to hold an inhalation for as
long as possible at the end of an in-breath. They may also perform
plantar flexion of both feet at the same time. Repeat for several
breathing cycles.



Method:

4 The temporal bones

Dysfunction in posterior rotation, unilateral. Example: Fig. 4.20
(Motion restriction in the direction of anterior rotation)

Indirect technique:
Right hand:

» During the expiration phase, induce posterior rotation of the
temporal bone.

» With the thumb on the zygomatic process, administer an impulse
to ease it in a superior direction.

» With the middle finger in the external ear canal, administer an
impulse easing it into posterior rotation.

» With the ring finger on the mastoid process, administer an impulse
to ease it in an inferior direction.

» Establish the PBMT and PBFT between the temporal bone and the
occiput.

» Breathing assistance: Ask the patient to hold an exhalation for as
long as possible at the end of an out-breath. They may also
perform dorsal flexion of both feet at the same time. Repeat for
several breathing cycles.

Dysfunction in anterior and posterior rotation, bilateral (Fig. 4.21/)

Hand position:

Method:

The technique described here is an indirect one. However, a direct
technique can be used if necessary.

» Grasp the zygomatic processes between thumb and index finger.
» Place your middle fingers in the external ear canals.

» Position your ring fingers anterior to the mastoid processes.

> Position your little fingers posterior to the mastoid processes.

Dysfunction in anterior rotation, bilateral

(Motion restriction in the direction of posterior rotation)
Indirect technique:

> At the beginning of the inspiration phase, administer an impulse
with your thumbs on the zygomatic processes, easing the bones in
an inferior direction.

» With your middle fingers in the external ear canal, administer an
impulse into anterior rotation.

> At the same time administer a superiorly directed impulse with
your ring fingers on the mastoid processes.

» Establish the PBMT and PBFT.

> Breathing assistance: Ask the patient to hold an inhalation for as
long as possible at the end of an in-breath. They may also perform
plantar flexion of both feet at the same time. Repeat for several
breathing cycles.

Note: This technique can also be used to treat superior vertical strain of the

SBS.

Dysfunction in posterior rotation, bilateral
(Motion restriction in the direction of anterior rotation)
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Figure 4.21 Dysfunction in anterior and posterior rotation, bilateral.

Method: Indirect technique:

> At the beginning of the expiration phase, administer an impulse
with the thumbs on the zygomatic processes, easing the bones in a
superior direction.

» With your middle fingers in the external ear canal, administer an
impulse into posterior rotation.

> At the same time, administer an impulse in an inferior direction
with the ring finger on the mastoid processes.

» Establish the PBMT and PBFT.

> Breathing assistance: Ask the patient to hold an exhalation for as
long as possible at the end of an out-breath. They may also
perform dorsal extension of both feet at the same time. Repeat for
several breathing cycles.

Note: This technique can also be used to treat inferior vertical strain of the SBS.

Temporal bone lift technique (Fig. 4.22)

Indication: Tensions of the tentorium cerebelli, disturbances of the drainage of

the inferior and superior petrosal sinuses, restrictions of the sutures
of the temporal bone, etc.



Figure 4.22 Temporal bone
lift technique

Hand position:

Method:

Important:

Sutural dysfunctions

Suture margin:

Suture type:

4 The temporal bones

> Place your index fingers on the mastoid processes.
> Rest your other fingers on the patient’s head in a relaxed way.

> Administer gentle cephalad traction with your index fingers on the
mastoid processes.

> Very gently the temporal bones are moved out of the field of
tension, without confronting motion barriers. The tissue dynamics
are just perceived without intervention.

> You will sense the various stages of tissue release: first the sutural
tensions, then the elastic and collagenous tensions of the
tentorium cerebelli (a sensation like cement, or like a rubber band
or chewing gum).

> In the end a new equilibrium of tension will establish itself and a
floating sensation may be perceived.

Never remove your hands suddenly as this could cause dysfunctions.

Petro-occipital fissure (petrobasilar suture; petro-occipital
synchondrosis) (Fig. 4.23)

The lateral borders of the base of the occipital bone form a ridge that
articulates with a groove on the posterior, inferior portion of the
petrous part of the temporal bone (turning and sliding motion).
Synchondrosis.

Petrojugular suture (see Fig. 4.23)

Suture margin:

Suture type:

The jugular process articulates with the jugular articular surface of the
petrous part of the temporal bone. This is a pivot point for the
transmission of motion from the occipital bone to the temporal bone.
Synchondrosis.
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Figure 4.23 Petro-occipital
fissure (petrobasilar suture;
petro-occipital synchondrosis)
and petrojugular suture.
General technique

Hand position:

Method:

Hand position:

Method:

General technique:
Right hand on the temporal bone on the affected side:

» Place the thumb in the external ear canal.

» Position your index and middle fingers behind the ear lobe, as
close as possible to the temporal bone.

» Grasp the antitragus and ear lobe with your thumb and fingers.

Place your left hand across the occiput with your fingers pointing to
the right.

Disengagement:

» Administer traction to the temporal bone in an anterior direction.

» Hold the occiput in position in the opposite direction.

» Without reducing the traction, permit all motions/tissue
unwinding of the bones that arise.

Specific technique (Figs 4.24-4.26):
Right hand on the temporal bone on the affected side:

> Grasp the zygomatic process with your thumb and index finger.

» Place your middle finger in the external ear canal.

» Place your ring finger on the mastoid process.

» Place your little finger on the mastoid part of the temporal
bone.

Place your left hand across the occiput with your fingers pointing to
the right.

Begin by releasing the temporal bone from the occiput using the
disengagement technique (Fig. 4.24). Maintain the disengagement
while seeking the PBMT and PBFT at the suture between the occiput
and temporal bone.
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Figure 4.24 Disengagement

Figure 4.25 Petro-occipital
fissure (petrobasilar suture;
petro-occipital synchondrosis)

To treat the petro-occipital fissure (petrobasilar suture; petro-occipital
synchondrosis) (Fig. 4.25):

» Move the occiput in a lateral direction to the opposite side (to the
left) and hold it there.
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Figure 4.26 Petrojugular

suture

Note:

> Seek the PBMT and PBFT somewhere between the anterior and
posterior rotation of the temporal bone.

> Also follow the occiput into flexion or extension depending on the
tensions present, in order to establish the PBMT.

To treat the petrojugular suture (Fig. 4.26):

> Move the occiput laterally to the opposite side (to the left) and
hold it there.

» Then seek the PBMT and PBFT somewhere between the external
and internal rotation of the temporal bone.

» For external rotation, administer pressure in a medial and
posterior direction with your ring finger on the mastoid process.

» For internal rotation, administer pressure in a medial and
posterior direction with the little finger on the mastoid part of the
temporal bone.

> Also follow the occiput into flexion or extension, according to the
tensions present, in order to establish the PBMT.

PBMT and PBEFT for both sutures is normally sought simultaneously.
The procedure has been subdivided here for the purpose of
instruction only.



4 The temporal bones

Alternative technique for the petro-occipital fissure (petrobasilar suture; petro-occipital
synchondrosis) (right): opposite physiological motion according to Magoun (Fig. 4.27):
Hand position: As for previous technique.
Method: Opposite physiological motion.

Occipitomastoid suture

> Move the occiput laterally to the opposite side (to the left) and
hold it there.

» During the expiration phase, go with the occiput into extension
and hold it there.

» During the inspiration phase, go with the right temporal bone into
external rotation and hold it there:

» With your ring finger, administer pressure in a medial and
posterior direction to the mastoid process.

» With your thumb and index finger, administer pressure in a lateral
and inferior direction on the zygomatic process.

» Hold this position until release of the petro-occipital fissure
(petrobasilar suture; petro-occipital synchondrosis) occurs.

» Conclude by resynchronizing the motion of the temporal bone
and occiput with the PRM rhythm.

Suture margin: The concave mastoid border of the occiput articulates with the convex

Figure 4.27 Alternative
technique for the petro-
occipital fissure (petrobasilar
suture; petro-occipital
synchondrosis) (right):
opposite physiological
motion according to Magoun

posterior border of the mastoid part of the temporal bone. The suture
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Suture type:

Notes:

Hand position:

Method:

Figure 4.28
Occipitomastoid suture

margin of the occipital bone is normally oriented outward; the
inferior portion may be internally oriented. The changeover point is
called the condylo-squamoso-mastoid pivot point (CSMP).

Irregular suture.

The occiput and the mastoid part of the temporal bone normally
move in opposing directions to each other: in the inspiration phase
the border of the occiput moves in an anterior direction, while the
border of the mastoid part slides posterior.

Compression of this suture can prevent the suture margins from
moving in opposite directions in this way. If that happens the
temporal bone is carried along with the border of the occiput in the
inspiration phase, moving it into internal rotation. In the expiration
phase the temporal bone is then moved into external rotation.

1. A dysfunction of the occipitomastoid suture is often the result of
compression of the atlanto-occipital joint. The atlanto-occipital
joint should therefore be freed first. This often has the effect of
releasing the dysfunction of the occipitomastoid suture as well.

2. A dysfunction of the petrosphenoidal (sphenopetrosal) fissure
(suture) can be involved in a restriction affecting the
occipitomastoid suture.

(Fig. 4.28)

» Place the thumbs anterior to the mastoid processes.

> Place the thenar eminences on the mastoid parts of the temporal
bones.

> Rest the other fingers on the occipital bone.

Indirect technique, for a temporal bone in internal rotation (Fig. 4.29):

» With the thenar eminence on the dysfunctional side, administer
pressure in a medial and posterior direction to the mastoid part of
the temporal bone (IR).



Figure 4.29
Occipitomastoid suture.
Indirect technique, right
temporal bone in internal
rotation

Method:

4 The temporal bones

» With the other fingers, guide the occipital bone laterally, away
from the suture and posteriorly, into extension.

> Breathing assistance: Ask the patient to hold an exhalation for as
long as possible at the end of an out-breath.

» Establish the PBMT and PBFT.

> Maintain the PBT until a correction of the abnormal tension has
been achieved and stabilized by the inherent homeostatic forces
(PRM rhythm, etc.).

> A fluid impulse may be used to direct energy from the opposite
frontal tuber.

Direct technique, for a temporal bone in internal rotation
(Fig. 4.30):

» During the inspiration phase, administer pressure in a medial and
posterior direction to the mastoid process with the thumb on the
dysfunctional side (ER).

» With the other fingers, guide the occipital bone laterally, away
from the suture and anteriorly, into flexion.

» This draws the suture margins away from each other, which has the
effect of opening the suture, especially the posterior portion.

> Breathing assistance: Ask the patient to hold an inhalation for as
long as possible at the end of an in-breath.

» Establish the PBMT and PBFT.

» A fluid impulse may be performed to direct energy from the
opposite frontal tuber.

Note: The indirect technique is usually applied first, followed by the direct

technique.
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Figure 4.30
Occipitomastoid suture.
Direct technique, right
temporal bone in internal
rotation

Method:

Method:

For a temporal bone in external rotation, the details are the exact
opposite of the above:
Indirect technique:

> The thumb on the dysfunctional side applies pressure in a medial
and posterior direction to the mastoid process (ER).

» The other fingers guide the occipital bone posteriorly into
extension.

Direct technique:

> With the thenar eminence on the dysfunctional side, exert pressure
in a medial and posterior direction to the mastoid part of the
temporal bone (IR).

» With the other fingers, move the occipital bone anteriorly, into
flexion.

Opposite physiological motion according to Magoun

Indirect technique:
If the petrous part of the temporal bone is in internal rotation:
(Fig. 4.31)

» With the thenar eminence on the dysfunctional side, administer
pressure in a medial and posterior direction to the mastoid part of
the temporal bone (IR).

» With the other fingers, move the occipital bone anteriorly, into
flexion.

> Breathing assistance: Ask the patient to hold an exhalation for as
long as possible at the end of an out-breath.

» Establish the PBMT and PBFT.

> A fluid impulse may be used to direct energy from the opposite
frontal tuber.



Figure 4.31
Occipitomastoid suture.
Opposite physiological
motion. Indirect technique,
right temporal bone in
internal rotation

Method:

4 The temporal bones

If the petrous part of the temporal bone is in external rotation:

> With the thumb on the dysfunctional side, administer pressure in
a medial and posterior direction (ER).

> With the other fingers, guide the occipital bone posteriorly into
extension.

> Breathing assistance: Ask the patient to hold an inhalation for as
long as possible at the end of an in-breath.

Direct technique (to follow indirect technique):
If the petrous part of the temporal bone is in internal rotation:
(Fig. 4.32)

> With the thumb on the dysfunctional side, administer pressure in
a medial and posterior direction (ER).

> With the other fingers, guide the occipital bone posteriorly into
extension.

> Breathing assistance: Ask the patient to hold an inhalation for as
long as possible at the end of an in-breath.

» Establish the PBMT and PBFT.

> A fluid impulse may be used to direct energy from the opposite
frontal tuber.

If the petrous part of the temporal bone is in external rotation:

> With the thenar eminence on the dysfunctional side, administer
pressure in a medial and posterior direction to the mastoid part of
the temporal bone (IR).

> With the other fingers, move the occipital bone anteriorly, into
flexion.

> Breathing assistance: Ask the patient to hold an exhalation for as
long as possible at the end of an out-breath.

159



160

Cranial Osteopathy

Figure 4.32
Occipitomastoid suture.
Opposite physiological
motion. Direct technique,
right temporal bone in
internal rotation

> Establish the PBMT and PBFT.
» A fluid impulse may be performed to direct energy from the
opposite frontal tuber.

Parietomastoid suture (Fig. 4.33)

Suture margin:

Patient:

Hand position:

Method:

Patient:
Hand position:

Margin of the mastoid process is inward-facing; margin of the parietal
bone outward-facing.

The patient’'s head should be turned to the side opposite the
dysfunction.

» Place the hand on the side of the dysfunction on the temporal
bone: Your thumb should lie on the mastoid process, near the
parietomastoid suture.

» Place the other hand on the parietal bone as follows: Place the
thumb on the parietal bone near the suture.

» With the thumb on the parietal bone, administer pressure to the
bone combined with cephalad traction.

» With the thumb on the mastoid process, administer caudad
traction.

» Permit all motions/tissue unwinding that arise.

> Establish the PBMT and PBFT.

» A fluid impulse may be performed to direct energy from the
opposite frontal tuber.

Alternative technique for a temporal bone in internal rotation
(Fig. 4.34)

Supine, with head slightly turned to the opposite side.

Place the hand on the side of the dysfunction on the temporal bone
as follows:

» Position your thumb anterior to the mastoid process.



Figure 4.33 Parietomastoid

suture

Figure 4.34 Parietomastoid
suture. Alternative technique

for a temporal bone in
internal rotation

Method:

4 The temporal bones

» Position the thenar eminence on the mastoid part of the temporal
bone, immediately beside the parietomastoid suture.

Place your other hand on the parietal bone as follows:

» Position your thumb on the parietal bone near the parietomastoid
suture.
> Hold the cranial vault with the fingers.

Indirect technique:
Hand on the parietal bone:

» During the expiration phase, use the thumb next to the
parietomastoid suture to begin to move that part of the parietal
bone in an inferior, medial and posterior direction (IR).
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Hand on the temporal bone:

> At the same time, with the thenar eminence, follow the mastoid
part of the temporal bone in a postero-medial direction (IR).
» Establish the PBMT and PBFT.

Direct technique:
Hand on the parietal bone:

» During the inspiration phase, begin to administer anterior and
cephalad traction (disengagement) with your thumb.

Hand on the temporal bone:

> At the same time, gently move the temporal bone downward to
release it from the parietal bone (disengagement).

> Also follow the tip of the mastoid process in a postero-medial
direction, using your thumb (ER).

» Permit all motions/tissue unwinding that arise.

» Establish the PBMT and PBFT.

Squamoparietal suture (Fig. 4.35)

Suture margin:

Suture type:
Patient:
Hand position:

Figure 4.35 Squamoparietal
suture

Internally facing margin: parietal border of the squamous part of the
temporal bone; externally facing margin: squamous border of the
parietal bone.

Squamous suture.

The patient’s head should be turned toward the opposite side.

Place the hand on the same side as the dysfunction on the temporal
bone as follows:

» Position your thumb on the squama, beside and parallel to the
squamoparietal suture.

» Position your other fingers on the patient’s neck, pointing caudad.

» Arrange your thumb and fingers at right angles to each other.



Method:

4 The temporal bones

Place your other hand on the parietal bone as follows:

» Place your thumb on the parietal bone, beside and parallel to the
squamoparietal suture.

» Point the other fingers caudad.

» Arrange your thumb and fingers at right angles to each other.

Disengagement:

» Administer cephalad traction combined with medial pressure with
the thumb on the parietal bone.

» With the thumb on the temporal bone, administer caudad traction.

» Permit all motions/tissue unwinding that arise.

> Establish the PBMT and PBFT.

» A fluid impulse may be used to direct energy from the pterion on
the opposite side.

Alternative technique for a temporal bone in internal rotation
(Fig. 4.36)

Patient: The patient’s head should be turned toward the opposite side to the

Hand position:

Figure 4.36 Squamoparietal
suture. Alternative technique
for a temporal bone in
internal rotation

dysfunction.
Place the hand on the same side as the dysfunction on the temporal
bone as follows:

» Position your thumb on the squama, beside and parallel to the
squamoparietal suture.
> Position your index finger on the mastoid process.

Place your other hand on the parietal bone as follows:

» Place your thumb on the parietal bone, beside and parallel to the
squamoparietal suture.
» Hold the cranial vault with your fingers.
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Method:

Sphenosquamous suture

Suture margin:

Suture type:
Patient:

Therapist:

Hand position:

Method:

Direct technique:
During the expiration phase:

» With the thumb on the parietal bone, by the squamoparietal
suture, administer pressure in a medial direction (IR).

During the inspiration phase:

» With the thumb on the parietal bone, by the suture, perform an
anterior, cephalad movement, without reducing the medial pressure.

> At the same time, with the index finger on the mastoid process,
administer pressure in a posterior and medial direction. With the
thumb on the squama of the temporal bone, perform a lateral,
anterior and inferiorly directed movement (ER).

» Permit all motions/tissue unwinding that arise.

» Establish the PBMT and PBFT.

Sphenosquamous pivot (Cant hook) technique (Figs 4.37a,b)

The anterior and inferior border of the squamous part of the temporal
bone articulates with the posterior border of the greater wing.

The suture margin belonging to the temporal bone faces inward
along its superior and anterior half. The inferior half faces outward.
The suture margins of the sphenoid correspond. The point where the
bevel changes is called the sphenosquamous pivot point (SSP).
Squamoserrate.

The patient’s head should be turned to the opposite side to the
dysfunction.

Take up a position beside the patient’s head, on the opposite side to
the dysfunction.

Place the hand on the side of the dysfunction on the temporal bone
as follows:

» Grasp the zygomatic process with your thumb and index finger.

» Place your middle finger in the external ear canal.

» Position your ring finger on the mastoid process.

» Position your little finger on the mastoid part of the temporal
bone.

Place the other hand on the sphenoid as follows:

» Position your little finger intraorally on the outside of the lateral
pterygoid plate.
» Position your middle and ring fingers on the greater wing.

Disengagement:
During the inspiration phase:

» With your thumb and index finger, follow the zygomatic process as
it moves in a lateral, anterior and inferior direction. With your ring
finger, follow the mastoid process in a posterior and medial
direction (ER).



Figure 4.37
(a,b) Sphenosquamous
pivot technique

PBT:

4 The temporal bones

@

(b)

» Hold the temporal bone in external rotation.

» Also administer gentle posterior traction to the temporal bone.

» At the same time, with your middle and ring fingers, administer
medial pressure and anteriorly directed traction to the greater
wing.

» Permit all motions/tissue unwinding that arise.

» Continue to perform the disengagement until you sense a release
at the suture.

» Without reducing the disengagement, establish the PBMT and
PBFT.

» A fluid impulse may be performed to direct energy from the
opposite parietal tuber.
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Sphenopetrosal synchondrosis (petrosphenoidal fissure) (Fig. 4.38)

Suture margin: The lateral part of the posterior wall of the hypophysial fossa
articulates with the apex of the petrous part of the temporal bone by
way of the petrosphenoidal ligament (Gruber's ligament) of the
tentorium cerebelli. Also, the horizontal posterior, inferior border of
the greater wing articulates with the anterior portion of the petrous
part, although these do not actually join: between them lies the
foramen lacerum, and they form the anterior and posterior border of

the foramen opening.

Hand position: The initial position is as for the previous technique.

Method: Disengagement:

» With the middle and ring fingers on the greater wing, administer
pressure in a medial direction and anteriorly directed traction.

> Also administer traction in an inferior direction to release the
sphenopetrosal synchondrosis (below the SSP).

» With your thumb and index finger, follow the zygomatic process in
a lateral, anterior and inferior direction. With your ring finger, follow
the mastoid process in a posterior and medial direction (ER).

» Hold the temporal bone in external rotation.

PBT: » Without reducing the disengagement, establish the PBMT and
PBFT between the sphenoid and the temporal bone.

> Maintain the PBT until a correction of the abnormal tension has
been achieved and stabilized by the inherent homeostatic forces
(PRM rhythm, etc.), and the motion of the sphenoid and the

temporal bone has stopped.

Alternative technique according to E. Lay (Figs 4.39a,b)
Patient: The patient’s head should be turned to the opposite side to the

dysfunction.

Figure 4.38 Sphenopetrosal
synchondrosis
(petrosphenoidal fissure)



Figure 4.39 (a,b)
Sphenopetrosal
synchondrosis. Alternative
technique according to E. Lay

Therapist:

Hand position:

4 The temporal bones

@

(b)

Take up a position beside the patient’s head, on the opposite side to
the dysfunction.

Place the hand on the side of the dysfunction on the temporal bone
as follows:

» Grasp the zygomatic process with your thumb and index finger.

» Place your middle finger in the external ear canal.

» Position your ring finger on the mastoid process.

» Position your little finger on the mastoid part of the temporal bone.

Place your other hand on the sphenoid as follows:

» Place your index finger intraorally.

» The phalanx of the finger should lie on the upper molars.

» The tip of the finger should be bent and placed on the outside of
the lateral pterygoid plate.
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Method:

Hand on the pterygoid process:

> Ask the patient to bite together.
> At the same time, move the pterygoid process in a superior
direction with your index finger.

Hand on the temporal bone:

> At the same time, gently move the temporal bone in a posterior
direction (disengagement).

» Without lessening the posterior traction, establish the PBMT
(probably moving into IR) and PBFT at the temporal bone.

» Maintain the PBT until a correction of the abnormal tension has
been achieved and stabilized by the inherent homeostatic forces
(PRM rhythm, etc.), and the motion of the sphenoid and the
temporal bone has stopped.

> At this point the patient’s teeth can be unclenched.

» The temporal bone will probably now move into ER. Follow this
motion.

Temporozygomatic suture (Figs 4.40a,b)

Suture margin:

Suture type:
Patient:

Therapist:

Hand position:

Method:

The process of the temporal bone articulates with the process of the
zygomatic bone.

Serrate suture.

The patient’s head should be turned to the side opposite to the
dysfunction.

Take up a position beside the patient’s head, on the opposite side to
the dysfunction.

Place the cranial hand on the temporal bone as follows:

» Grasp the zygomatic process with your thumb and index finger.

» Place your middle finger in the external ear canal.

» Position your ring finger on the mastoid process.

» Position your little finger on the mastoid part of the temporal bone.

Hand on the zygomatic bone:

» Grasp the temporal process of the zygomatic bone with the thumb
and index finger of your caudal hand.

Disengagement:

» With the index finger and thumb on the temporal bone,
administer traction in a posterior direction.

» With the index finger and thumb on the zygomatic bone,
administer traction in an anterior direction.

» Permit all motions/tissue unwinding that arise.

Direct technique:

» Without reducing the disengagement, move the temporal bone
into ER.

» Move the zygomatic process of the temporal bone in a lateral,
anterior and inferior direction.
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Figure 4.40 @)
(a,b) Temporozygomatic
suture

(b)

> Move the little finger on the mastoid part of the temporal bone in
a posterior, medial direction.

Establish the PBMT and PBFT at the zygomatic bone:

» On concluding the technique, you should bring the motion of the
zygomatic bone back into synchrony with that of the temporal
bone, in harmony with the PRM rhythm.

» During the inspiration phase, go with the temporal bone and the
zygomatic bone into ER, and during the expiration phase, go with
the temporal bone and zygomatic bone into IR.

» A fluid impulse may be used to direct energy from the asterion on
the opposite side.

Technique for the auditory ossicles (Fig. 4.41)
Indication: Tinnitus, deafness, syringitis.
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Figure 4.41 Technique for
the auditory ossicles

Patient:
Therapist:

Hand position:

Method:

Indication:

Hand position:

Method:

Jaw relaxed; masticatory surfaces of the teeth not in contact.
Take up a position at the head of the patient.

» Place the tip of the index finger on the tragus.
Indirect technique:

» With the index finger, administer pressure on the tragus in the
direction of the external acoustic meatus.

» Without reducing the gentle pressure, rotate the index finger in an
anterior or posterior direction and establish the PBMT.

» Direct your attention to the tympanic membrane, the tissue
tension of the tympanic cavity in the middle ear and to the
auditory ossicles.

» You may also follow the rotating motions/tissue unwinding that
arise.

> A fluid impulse may be directed from the pterion on the opposite side.

J.E. Upledger’s ‘ear pull’ technique (Fig. 4.42)

Tensions and fibrosis of the tentorium cerebelli, restrictions of the
sutures of the temporal bone, disturbances of the ear or of balance,
hindrances to the drainage of the superior and inferior petrosal
sinuses, dysfunction at the foramen lacerum.

» Place your thumbs in the external acoustic meatus of each ear.

» Place your index and middle fingers behind the ear lobes, as close
as possible to the temporal bones.

» Grasp the antitragus and lobe of each ear with your thumb and
fingers.

» Apply traction in a lateroposterior superior direction and at an
angle, roughly in a continuous line with the petrous parts.

> Gently very slowly increase the amount of force. A slightly greater
application of force can sometimes be needed to release



Figure 4.42 |.E. Upledger’s
‘ear pull’ technique

4 The temporal bones

restrictions of the temporal bone, but this must always be kept
below the point where the tissue reacts to the force of the traction
and contracts against it.

» While administering the traction you can make constant slight

adjustments to the angle of pull to correspond to the tension
pattern of the tentorium and the sutures.

» Permit all motions/tissue unwinding of the tentorium by

following the motions passively with your hands, without
reducing the gentle traction.

> This traction first releases the sutural joints between the petrous

part and the corresponding joint surfaces of the sphenoid and
occiput, followed by the various membranous tensions of the
tentorium (osseous release, elastic/collagen membrane and fluid
release).

» When the tentorium has been released from its tension patterns,

you can gradually relax the lateroposterior superior traction and
then remove your hands.

Important: When performing the release technique, never remove your hands
suddenly from the bone. Doing so can cause dysfunctions.

Effect and indication:

H.l. Magoun’s ‘Pussy-foot’ technique (Fig. 4.43)°

Induction of transverse fluctuation by moving the tentorium,
brought about by induction of motion at the temporal bones.
Energizing technique: stimulation of PRM rhythm and enhancement
of its amplitude.

Calming technique: sedation of PRM rhythm and reduction in the
amplitude, e.g. to calm excited, nervous, anxious patients.

In severe dysfunctions of the body.

In restrictions of the temporal bone sutures.

In chronic side-bending/rotation dysfunctions of the spheno-occipital
(sphenobasilar) synchondrosis (SBS).
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Figure 4.43 H.l. Magoun’s
‘pussy-foot’ technique

The thenar eminence on
one side presses

the mastoid part of

the temporal bone
postero-medially
(internal rotation)

... while
the thumb
on the other side
presses the mastoid
process postero-medially
(external rotation)

® According to Lippincott, lateral motion of the cerebrospinal fluid
can restore a harmonious rhythm to the fluctuation.’

® According to Magoun, this technique is also indicated for
insomnia, over-excitement, hypertension, spasms of cerebral
vessels, headache, epilepsy, hypertonus, shock (of the CNS)
following injury, excessive fluctuations from iatrogenic causes as a
result of overstimulation of the centers in the medulla oblongata
and the cranial nerve nuclei on the floor of the fourth ventricle.®

Therapist: Take up a position at the head of the patient.

Hand position:

Method:

> Position the thenar eminences bilaterally on the mastoid parts of
the temporal bones.

» Place your thumbs bilaterally on the anterior tips of the mastoid
processes.

» Position your other fingers under the upper cervical vertebrae and
interclasp your fingers.

» Rest both elbows on the bench.

» Externally rotate the temporal bone of one side, by transferring your
weight onto the elbow of that same side. This has the effect of moving
the thumb on the mastoid process in a medial and posterior direction.

> As you transfer your weight from your other elbow, you move the
other temporal bone into internal rotation. Your hand
automatically moves in such a way that you exert medial and
posterior pressure with the thenar eminence on the mastoid part
of the temporal bone.

» Internal rotation of the right temporal bone/external rotation of
the left temporal bone and external rotation of the right temporal
bone/internal rotation of the left temporal bone.

» Change direction in step with PRM rhythm, so that you alternate
the movement of the temporal bones, moving them in opposite
directions to each other. If you are unable to find the PRM rhythm,



Note:

Energizing:

Calming:

Alternative method:

Effect:

Indication:

Therapist:

Hand position:

Method:

4 The temporal bones

you can alternate the movement in time with pulmonary breathing
instead.

» Once the motion restriction has been released and the primary
respiratory mechanism has taken over the induction of opposite
motion, just follow passively and wait for the opposite motion to
come to rest.

» After a short pause, a natural symmetrical motion will re-establish
itself, of its own accord.

Lippincott instructs the therapist to roll the middle fingers back and
forth to create the movement of the thumbs that induces the external
and internal rotation of the temporal bones.’

The method is the same as for the ‘pussy-foot’ technique described
above, except that the rhythm of the opposite (external and internal
rotation) motion in the rhythm of pulmonary breathing is
accelerated and the amplitude of the motion performed is increased.
The method is the same as for the ‘pussy-foot’ technique described above,
except that the rhythm of the opposite (external and internal rotation)
motion and the amplitude with which it is performed are reduced.
Perform the procedure at the sacrum or another cranial bone.

Biodynamic approach

Palpation, carried out in a state of relaxed, non-invasive attention and
empathy, and in synchrony with the inherent homeodynamic forces
and rhythmic patterns, will assist the emergence of a spontaneous local
or global still point in the body, or a particular integrating fluctuation.
This approach requires no encounter or confrontation with tissue
resistances and no inhibition of any phase of primary respiration.

W.G. Sutherland’s ‘Father Tom’ reanimation technique
(Fig. 4.44)°

Forces the entire craniosacral system and the body as a whole into
flexion/external rotation/inspiration phase.

Shock; life-threatening situations, when the PRM rhythm has become
almost undetectable.

In anesthetic-induced breathing disturbances in newborns.

This technique stimulates the sympathetic nervous system.

® When performed more gently, this technique can bring about
deeper breathing on the part of the patient and release restrictions
at the occipitomastoid suture.

It can also be used at the end of a treatment session to neutralize
undesired effects of therapy.
Take up a position at the head of the patient.

» Place the thenar eminences bilaterally on the mastoid parts of the
temporal bones.

> Rest the thumbs on the anterior tips of the mastoid processes.

> Interclasp your other fingers under the upper cervical vertebrae.

> Bring both temporal bones into external rotation by pressure of
your thumbs in a medial and posterior direction on the tips of the
mastoid processes.
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Figure 4.44 W.G.
Sutherland’s ‘Father Tom’
reanimation technique
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The frontal bone

THE MORPHOLOGY OF THE FRONTAL BONE

The motion dynamics of the frontal bone with its plate-like structure
correspond to those of the shoulder blade, which is also plate-like.
Just as the shoulder blade enables the arm to be raised above
the space that lies horizontally about it, so the frontal bone reflects
the human self in the concept developed by Rohen, and expresses
in spatial terms the connection with the world of the mind and
spirit.

LOCATION, CAUSES AND CLINICAL PRESENTATION OF
DYSFUNCTIONS OF THE FRONTAL BONE

Osseous dysfunction

Sequelae:
Clinical presentation:

Clinical presentation:

Sequelae:

Clinical presentation:

Causes:

Clinical presentation:

a) Coronal suture

Restriction of mobility of the SBS, frontal bone and parietal bone.
Functional impairment of the corresponding parts of the brain;
sometimes spasticity in the case of compression.

b) Sphenofrontal suture
A fall or blow to the suture can restrict the mobility of the SBS.

¢) Frontoethmoidal suture

Restriction of mobility of the ethmoid bone; in particular restriction
of the falx cerebri; also dysfunction of the anterior and posterior
ethmoidal nerves.

d) Frontomaxillary suture

e) Frontozygomatic suture
Disturbance of the orbits, resulting in visual disturbances.

f) Frontonasal suture
A fall or blow to the suture can restrict the mobility of the nasal
bone.

g) Frontolacrimal suture

h) Intraosseous dysfunction
Dysfunction of the related parts of the brain and the frontal
sinus.
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Muscular dysfunction

Fascial dysfunction

a. Traumatic injury in infancy can lead to disturbances of the
muscles of the eye by affecting the III, IV and VI cranial nerves.
Contact between the superior oblique muscle of the eye and the
frontal bone is created by a connective tissue loop at the trochlear
fovea.

b. Unilateral spasm of the anterior part of the temporalis muscle can
move or fix the frontal bone to one side.

Temporal fascia, e.g. in dysfunction of the jaw or adjacent tissues.

Dysfunction at the falx cerebri

Causes:

Clinical presentation:

In dysfunctions of the frontal bone, especially involving the ethmoid
bone (frontoethmoidal suture).

Congestion in the anterior portion of the superior sagittal sinus with
functional disturbances in the corresponding parts of the brain; pain
in the ipsilateral eye.

Disturbances of nerves and parts of the brain

Causes:

Clinical presentation:

Causes:

Clinical presentation:

Causes:

Clinical presentation:

Causes:

Clinical presentation:

a) Frontal lobe

Dysfunctions of the frontal bone and dysfunctions in the anterior
cranial fossa.

Personality changes; irresponsible and inappropriate behavior;
functional disturbances of the intellect, voluntary motor system,
expression, and olfactory center.

b) Olfactory nerve (CN I)

Dysfunctions of the frontal bone, especially the frontoethmoidal
suture and the cribriform plate of the ethmoid bone.

Disturbances of the sense of smell.

Symptoms affecting the following nerves as a result of dysfunctions
of the frontal bone occur rarely:

c) Frontal nerve (CN V1), supraorbital nerve, lateral and medial
branches

Dysfunction of the frontal bone, especially disturbances located at
the roof of the orbit, the supraorbital foramen and the frontal notch.
Disturbances of sensation and pain affecting the skin of the forehead,
the upper eyelid, the mucosa of the frontal sinus and connective
tissue membrane.

d) Lacrimal nerve (CN V1)

Dysfunction of the frontal bone, especially disturbances affecting the
lateral wall of the orbit.

Disturbances of sensation and pain affecting the skin of the lateral



Causes:

Clinical presentation:

Vascular disturbances

Causes:

Clinical presentation:

Clinical presentation:

Clinical presentation:
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corner of the eye; disturbance of the lacrimal gland (parasympathetic
fibers from the pterygopalatine ganglion and sympathetic fibers from
the carotid plexus supplying the lacrimal gland run via the lacrimal
nerve).

e) Nasociliary nerve (CN V1)

Dysfunction of the frontal bone, especially disturbances at the medial
wall of the orbit and tensions of the common tendinous ring of
extraocular muscles.

Disturbances of sensation and pain affecting the mucosa of the
frontal sinus, and in the region of the ethmoidal air cells and anterior
part of the nasal cavity, disturbance of pupil dilation (sympathetic
fibers supplying the dilator pupillae muscle).

a) Superior sagittal sinus

Dysfunction of the frontal bone, especially along the sinus, at the
foramen cecum and frontal crest.

Superior sagittal sinus and the veins draining into this: pain in the
frontoparietal region and region of the eye.

Symptoms affecting the following blood vessels, caused by
dysfunctions of the frontal bone, occur rarely.

b) Ophthalmic artery
Disturbances at the wall of the orbit, the lacrimal gland, the external
muscles of the eye and sometimes the eyeball.

¢) Supraorbital and supratrochlear arteries
Disturbances of the skin and the muscles of the frontal region.

Causes of dysfunctions of the frontal bone

Primary dysfunction:

a. Intraosseous
® As a result of direct force to the frontal bone, especially during
birth and in infancy.
b. Primary traumatic injury
® During early childhood and beyond, falls or blows or other
force to the sutures can lead to motion restrictions of the
frontal bone and surrounding bones.
Secondary dysfunction:

@ Secondary motion restriction of the frontal bone can be caused
by dysfunction of the sphenoid, e.g. SBS dysfunctions or
transmission of tension via the falx cerebri.

Examination and techniques

@ History-taking
® Visual assessment
® Palpation of the position
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EXAMINATION

History-taking

Visual assessment

@ Palpation of primary respiration

® Motion testing
External/internal rotation
Flexion/extension
@ Molding
® Dysfunction in external and internal rotation: indirect and direct
@ Frontal bone lift technique
@ Sphenofrontal suture: Cant hook technique
@ Cranial vault hold
@ Coronal suture
® Bregma, see under parietal bones
® Frontomaxillary suture: Cant hook technique
® Frontozygomatic suture: Cant hook technique
® Frontoethmoidal suture
® Frontonasal suture
® Frontolacrimal suture

Headache affecting the frontal region, inflammation of the nasal
cavity, disturbances of the eye, abnormalities of social behavior,
previous traumatic injury.

Metopic suture: indented (ER) or convex (IR)

Forehead: sloping (ER) or prominent (IR)

More pronounced vertical supranasal furrow (IR of the affected
side)

Lateral corner: displaced anteriorly (ER) or posteriorly (IR)
Bregma: indented, e.g. in the case of primary traumatic injury
through force to bregma, or prominent

Frontal tuber: convex or flat (intraosseous dysfunction)

Palpation of the position (see under visual assessment)

Palpation of primary respiration (Fig. 5./)

Biomechanical/biodynamic palpation, motion testing as required.
If a motion restriction is discovered on palpation, an impulse in
the restricted direction can be induced. This will emphasize the
restriction and enable you to sense more easily which structure is
the origin of the motion restriction.

Therapist: Take up a position at the head of the patient.
Hand position: » Place your ring fingers on the outside of the zygomatic processes

of the frontal bone.



Figure 5.1 Palpation of
primary respiration of the
frontal bone

5 The frontal bone

> Position your little fingers alongside the ring fingers.

» Place your middle and index fingers to the side, by the midline of
the frontal bone.

» Your thumbs should be either crossed or touching, posteriorly.

Biomechanical approach

@ During the inspiration phase of PR, flexion and external rotation
of the frontal bone occur.

@ The metopic suture flattens and the glabella moves in a posterior
and superior direction.

@ The zygomatic process of the frontal bone moves in an anterior,
inferior and lateral direction.

® Bregma sinks downward.

Inspiration phase of PR, normal finding (Fig. 5.2):

> With the ring fingers on the zygomatic processes of the frontal
bone you will be able to palpate a motion in an anterior, lateral
and inferior direction.

> With the index fingers on the metopic suture, you will palpate a
flattening.

> The overall motion is a flattening of the frontal bone, which slopes
back at a shallower angle.

Expiration phase of PR, normal finding:

> With the ring fingers on the zygomatic processes of the frontal
bone you will be able to palpate a motion in a posterior, medial
and superior direction.

> With the index fingers on the metopic suture you will palpate an
outward curving.

> The overall motion is a steepening of the frontal bone, which
becomes more vertical.
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Figure 5.2 Inspiration
phase of PR/biomechanical

Motion testing

Biodynamic/embryological approach
Inspiration phase of PR, normal finding (Fig. 5.3):

» You will sense an expansive anteriorly directed force with your
hands on the frontal bone.
» The motion is centrifugal (outward). Convexity lessens.

Expiration phase of PR, normal finding:

» You will sense a retracting, posteriorly directed force with your
hands on the frontal bone.

» The motion is centripetal. Convexity increases.

» Compare the amplitude, strength, ease and symmetry of the
motions of the frontal bone.

» Other types of motion of the frontal bone may sometimes occur
during external and internal rotation. These provide an indication
of further dysfunctions of the frontal bone.

Hand position: As above.
Method: Testing of external and internal rotation:

During the inspiration phase:

> At the beginning of the inspiration phase, administer a posteriorly
directed impulse with your index fingers on the metopic suture.

» With your ring fingers on the zygomatic processes of the frontal
bone, administer an impulse in an anterior, lateral (and inferior)
direction.



Figure 5.3 Inspiration
phase of PRM/biodynamic

5 The frontal bone

<

During the expiration phase:

> At the beginning of the expiration phase, administer an impulse in
a posterior, medial (and superior) direction with the ring fingers
on the zygomatic processes of the frontal bone.

» Compare the amplitude and ease of motion and the degree of
force needed to elicit motion.

Method: Testing of flexion and extension motion:

During the inspiration phase:

> At the beginning of the inspiration phase, administer an impulse
with your hands aimed at imparting a more shallow-angled slope
to or flattening the frontal bone.

During the expiration phase:

> At the beginning of the expiration phase, administer an impulse
with your hands aimed at making the frontal bone more
vertical.

» Compare the amplitude and ease of motion or the degree of force
needed to elicit motion.

» External rotation and flexion of the frontal bone can be tested at
the same time, as can internal rotation and extension.

TREATMENT OF THE FRONTAL BONE

Intraosseous dysfunction

Molding (Fig. 5.4)

Indication: Asymmetric convexity or flattening, and torsion tensions at the

ossification centers, usually as a result of birth trauma or a fall in early
childhood.
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Figure 5.4 Molding of the

frontal bone

Hand position:

Method:

Note:

Indication:

Therapist:
Hand position:

> Draw the fingertips of one hand close together.

> Place them on the frontal tuber.

> In the case of a convexity: Administer centrifugal impulses with
your fingers, aimed at flattening the site.

This treatment may be augmented by using a fluid impulse to direct
energy toward the borders of the frontal bone.
It is important to release the surrounding bones gently from the
frontal bone before beginning this technique.

> In the case of flattening: Administer centripetal impulses with your
fingers, aimed at making the flattened site more prominent.

This treatment may be augmented by using a fluid impulse to direct
energy from the opposite occipitomastoid suture toward the center of
the frontal tuber.

> In the case of torsional tensions: Administer an impulse with your
fingers in the direction of the restriction.
» Establish the PBMT and PBFT.

Spreading of the metopic suture (Fig. 5.5)

Compression of the suture by transverse forces during the birth

process.

Take up a position at the head of the patient.

» Cross your thumbs over the metopic suture, so that they rest next
to the suture on the opposite side of the frontal bone.

» Place the palms of your hands on the ipsilateral cranial vault each
side.

» With your thumbs, administer diverging lateral traction, so as to
spread the metopic suture.

» Permit all motions/tissue unwinding that arise.



Figure 5.5 Spreading of the
metopic suture

Figure 5.6 Spreading of the
metopic suture. Alternative
hand position

Alternative hand position:
Method:

5 The frontal bone

> Establish the PBMT and PBFT.

> Maintain PBMT until a correction of the abnormal tension has
been achieved and stabilized by the inherent homeostatic forces
(PRM rhythm, etc.).

» This treatment may be augmented by using a fluid impulse to
direct energy from the inion.

(Fig. 5.6)

Disengagement:

> Place the fingers of both hands bilaterally on the metopic suture.

> Administer diverging lateral traction with your fingers, so as to
spread the metopic suture.

» Permit all motions/tissue unwinding that arise.

> Establish the PBMT and PBFT.
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» Maintain PBMT until a correction of the abnormal tension has
been achieved and stabilized by the inherent homeostatic forces
(PRM rhythm, etc.).

» This treatment may be augmented by using a fluid impulse to
direct energy from the inion.

Dysfunction in external and internal rotation

Hand position:

Method:

Dysfunction in external rotation

(Restricted internal rotation of the frontal bone.)

» Place your ring fingers on the outside of the zygomatic processes of
the frontal bone.

> Grasp these securely from outside with your inbent fingers, to
provide a firm hold.

» Place your little fingers beside your ring fingers.

» Position your middle and index fingers laterally adjacent to the
midline of the frontal bone.

» Your thumbs should lie posteriorly, either crossed or touching.

Indirect technique, frontal bone spread technique (Fig. 5.7):

> At the beginning of the inspiration phase, begin to apply gentle
posteriorly directed pressure with your index fingers on the
midline of the frontal bone (ER).

» With your ring fingers, administer an impulse in an anterior, lateral
(and inferior) direction to the zygomatic processes of the frontal
bone (ER).

» This reduces the antero-posterior diameter of the falx, reducing the
membrane tension.

» Try to find the position in which the membrane tension on the
frontal bone is most balanced (PBMT).

» Maintain PBMT until a correction of the abnormal tension has
been achieved and stabilized by the inherent homeostatic forces
(PRM rhythm, etc.).

> Breathing assistance: Ask the patient to hold an inhalation at the
end of an in-breath for as long as possible.

> A fluid impulse may be directed from the inion or further caudad
in the midline.

Direct technique (Fig. 5.8):

> At the beginning of the expiration phase, begin to administer
an impulse in a posterior, medial (and superior) direction
with your ring fingers on the zygomatic processes of the frontal
bone (IR).

> Maintain the PBMT until no further release can be sensed, or the
fluctuation of the cerebrospinal fluid has stopped and the frontal
bone wants to move into external rotation.

> Breathing assistance: Ask the patient to hold an exhalation for as
long as possible at the end of an out-breath.



Figure 5.7 Dysfunction in
external rotation. Indirect
technique. Frontal bone
spread technique

Figure 5.8 Dysfunction in
external rotation. Direct
technique

5 The frontal bone

> A fluid impulse may be used to direct energy from the inion or
further caudad in the midline.

Biodynamic approach

Palpation performed in a state of relaxed, non-invasive attentiveness
and empathy, and in synchrony with the inherent homeodynamic
forces and rhythmic patterns, will encourage the spontaneous
occurrence of a still point or a correcting inspiration phase, flexion,
external rotation and expansion or of an expiration phase, extension,
internal rotation and retraction at the frontal bone. This approach
does not require any encounter or confrontation with tissue
resistances and does not impede any phase of primary respiration.
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Method:

Method:

Figure 5.9 Frontal bone lift
technique (a) Medial
pressure. (b) Anterior and
slightly cephalad traction

Dysfunction in internal rotation

(Restricted external rotation of the frontal bone.)

Indirect technique:

> At the beginning of the expiration phase, begin to administer
an impulse in a posterior, medial (and superior) direction with
your ring fingers on the zygomatic processes of the frontal
bone (IR).

> Maintain the PBMT until no further release can be sensed, or the
fluctuation of CSF has stopped and the frontal bone wants to move
into external rotation.

> Breathing assistance: Ask the patient to hold an exhalation at the
end of an out-breath for as long as possible.

> A fluid impulse may be used to direct energy from the inion or
further caudad in the midline.

Direct technique, frontal bone spread technique:

> At the beginning of the inspiration phase, begin to administer a
posteriorly directed impulse with your index fingers on the
metopic suture (ER).

> With your ring fingers on the zygomatic processes of the frontal
bone, administer an impulse in an anterior, lateral (and inferior)
direction (ER).

> Maintain the point of balance until no further release can be
sensed, or the fluctuation of the CSF has stopped and the frontal
bone wants to move into internal rotation.

> Breathing assistance: Ask the patient to hold an inhalation for as
long as possible at the end of an in-breath.

> A fluid impulse may be directed from the inion or further caudad
in the midline.

(b)

@



Indication:

Hand position:

Method:

Important notes:

5 The frontal bone

Frontal bone lift technique (Fig. 5.9)’

In combination with the spread technique.

Tensions and fibrosis of the falx cerebri, disturbances of the drainage
of the superior and inferior sagittal sinuses, restrictions of the sutures
of the frontal bone, rhinitis, sinusitis, functional disturbances of the
sense of smell.

Use the same position as for the spread technique.

» During the expiration phase, begin to apply gentle pressure in a
medial direction with the ring fingers on the lateral surface of the
frontal bone so as to release it from the sphenoid (IR).

> As soon as the frontal bone begins to move anteriorly you can relax
the medial pressure of your ring fingers.

> Replace this pressure with an anterior, slightly cephalad traction.
Induce the anterior traction by pressing your elbows slightly down
into the table, so that your fingers lift anterior. Very gently the
frontal bone is moved out of the field of tension. The therapist
stays within the range of motion, meaning that he avoids
confronting the motion barriers directly.

» The weight of the skull is enough to hold the occiput, the posterior
attachment of the falx, in position on the table.

» The tissue dynamics are just perceived without intervention.

» You can sense the various stages of tissue release: first the sutural
tensions, then the elastic and collagenous tensions of the falx
cerebri (a sensation like cement, or a rubber band, or chewing
gum).

» In the end a new equilibrium of tension will establish itself and a
floating sensation may be perceived.

® Never remove your hands suddenly from the bone during the
technique.

® Always take care to position your hands accurately. Failure to do so
would mean that at best the technique would be ineffective. In the
worst case, especially if your fingers are on the sutures, this could
worsen or even give rise to symptoms.

@ As an alternative you may assist the flexion and extension motions
of the frontal bone (in harmony with the CRI) during the gentle
anterior traction. Structural approaches imitating the amount of
tension present and move the tissues towards the physiological
motion barrier, but always below the threshold where the tissue
reacts by contracting.

Alternative hold for the frontal bone lift technique I (Fig. 5.10):

» Grip bilaterally behind the edges of the temporal lines and behind
the zygomatic processes of the frontal bone, with the ball of the
little finger.

> Interclasp your fingers and support your elbows on the table
slightly caudad and lateral to your hands.
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Figure 5.10 Alternative
hold for the frontal bone lift
technique |

Method:

Fronto-occipital cranial hold:

2 D

)

> Apply gentle medial pressure with the ball of your hands on
the sides of the frontal bone. V.M. Frymann refined this method
by drawing her fingertips apart laterally to produce the gentle medial
compression. This internal rotation of the frontal bone causes a
disengagement of the sutural articulations with the sphenoid.

» When the frontal bone begins to move slightly in an anterior
direction, the cranial bones are released from each other.

» Then administer anterior traction to the frontal bone and so to the
falx cerebri. An alternative way of performing this traction is to
stretch your fingers gently in an anterior direction.

Alternative hold for the frontal bone lift technique II (Fig. 5.11):
This hold offers the advantage that you can check the nuchal muscles
and the whole of the cranium together. The disadvantage, especially
if you have small hands, is first that you cannot grasp the frontal bone
adequately and second, that the anterior traction force applied to the
frontal bone is generally more awkward and involves more tension of
the hands and shoulders.

In this method, as previously, the anterior traction is induced by
pressing the elbows in the direction of the table.



Figure 5.11 Alternative
hold for the frontal bone lift
technique Il

Sphenofrontal suture

Suture margin:

Suture type:

Cant hook technique

Aim:

Therapist:

Hand position:

5 The frontal bone

® Greater wing: inward facing margin (L-shaped); frontal bone:
outward-facing margin (rocking motion; limits sphenoid motion).

® Lesser wing: usually outward-facing border; frontal bone: usually
lies above (gliding motion).

Squamoserrate suture.

To free the L-shaped joint surface of the greater wing from the frontal
bone. This dysfunction is common. Also to release the lesser wing
from the frontal bone.

Take up a position beside the head of the patient, on the side
opposite to the dysfunction.

Caudal hand:

» Place your little finger intraorally, laterally on the pterygoid
process. It will sometimes be necessary to ask patients to move
their jaw to that side to make room for your finger.

» Position your index and middle finger externally on the greater
wing on the side being treated.

» Place your thumb on the outside of the opposite greater wing if
possible.

Cranial hand:

» Position your middle finger (or index finger) laterally on the
frontal bone on the side of the dysfunction (directly above the
sphenofrontal suture).

189



190

Cranial Osteopathy

Figure 5.12 Cant hook
technique. Suture between
the greater wing of the
sphenoid and the frontal
bone

Method:

» Position your thumb laterally on the frontal bone on the opposite
side. Do not move it; it provides the fixed point around which the
motion is organized.

> It should be touching the thumb of the other hand.

Disengagement:
Suture between the greater wing of the sphenoid and the frontal bone
(Fig. 5.12):

» With your caudal hand, hold the sphenoid in place.

» Do not move the thumb on the side opposite the dysfunction. It is
the hub around which the motion is organized.

» During the inspiration phase, begin to apply traction in a superior
and very slightly anterior direction (disengagement of the frontal
bone from the greater wing) with the middle finger on the frontal
bone.

» Without reducing the gentle disengagement, permit all
motions/unwinding of the frontal bone that arise.

» Establish the PBMT and PBFT.

> A fluid impulse may be used to direct energy from the opposite
parietal tuber.

» Alternative option: without reducing the gentle disengagement,
assist the flexion and extension motions of the greater wings in
harmony with the PRM rhythm, either in synchrony with the
flexion and extension motions of the frontal bone or as opposite
physiological motion (flexion of the sphenoid with extension of
the frontal bone and vice versa).

Suture between the lesser wing of the sphenoid and the frontal bone,
Fig. 5.13):

» Do not move the thumb on the opposite side to the dysfunction.
It is the hub around which the motion is organized.
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Figure 5.13 Cant hook
technique. Suture between
the lesser wing of the
sphenoid and the frontal
bone

» During the inspiration phase, begin to administer anterior traction
(disengagement of the frontal bone from the lesser wing) with the
middle finger on the frontal bone.

» Without reducing the gentle disengagement, permit all motions/
tissue unwinding of the frontal bone that arise.

» Establish the PBMT and PBFT.

> A fluid impulse may be used to direct energy from the opposite
lambdoid suture.

> Alternative option: without reducing the gentle disengagement,
assist the flexion and extension motions of the wings of the
sphenoid in harmony with the PRM rhythm, either in synchrony
with the flexion and extension motions of the frontal bone or as
opposite physiological motion (flexion of the sphenoid with
extension of the frontal bone and vice versa).

Alternative technique with cranial vault hold (Fig. 5.14)
Hand position: » Place your index fingers laterally on the frontal bone and on

the zygomatic processes of the frontal bone.

» Place your middle fingers laterally on the greater wings of the
sphenoid.

» In small children: Place your ring fingers and little fingers on
the lateral parts of the occiput.

» In adults, place your ring fingers on the mastoid process.

Method: Disengagement:
» During the inspiration phase, begin to administer traction in a
posterior direction with your ring fingers on the lateral parts of the
occiput.

This applies posterior traction to the sphenoid (via the anterior
attachment of the tentorium to the sphenoid).
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Figure 5.14 Sphenofrontal
suture. Alternative technique

» Additionally, apply posterior traction with your middle fingers on
the greater wings.

Take care: the greater wing has an inward-facing border at the
sphenofrontal suture. Medial pressure to the greater wing compresses
the suture.

» Administer anterior traction with your index fingers on the frontal
bone.

» Permit all motions/tissue unwinding that arise.

» Without reducing the disengagement, establish PBMT between the
sphenoid, occipital bone and frontal bone - the position in which
the abnormal joint tensions are in the best possible state of
balance one to another.

» Maintain the PBMT until a correction of the abnormal tension has
been achieved and stabilized by the inherent homeostatic forces
(PRM rhythm, etc.), and the motion of the sphenoid and the
frontal bone has stopped.

Coronal suture (left) (Fig. 5.15)

Suture margin:

Suture type:
Patient:

Therapist:

® Medial: frontal bone: inward-facing margin; parietal bone:
outward-facing margin.

® Lateral: frontal bone: outward-facing margin; parietal bone:
inward-facing margin.

Squamoserrate suture.

The patient’s head should be turned to the opposite side to the
dysfunction.

Take up a position beside the patient’s head on the opposite side to
the dysfunction.



Figure 5.15 Coronal suture

(left)

Hand position:

Method:

5 The frontal bone

» Place the index and middle fingers of your left hand on the parietal
bone, near the coronal suture.

» Position your index finger medially to the pivot point and your
middle finger laterally to it.

Hand on the side opposite to the dysfunction.

» Place the index and middle fingers of your right hand on the
frontal bone, near the coronal suture.

» Position the index finger medially to the pivot point and your
middle finger laterally to it.

Disengagement:

» Hand on the frontal bone: Administer anteriorly directed traction
on the frontal bone with your index and middle fingers. Also apply
pressure to the bone with the middle finger positioned below the
pivot point.

> Hand on the parietal bone: Administer posterior traction on the
frontal border of the parietal bone with your index and middle
fingers. Also apply pressure on the bone with the index finger
positioned above the pivot point.

» Without reducing the gentle disengagement, permit all motions/
unwinding of the frontal bone that arise.

> Establish the PBMT and PBFT between the frontal bone and
parietal bone - the position in which the abnormal tensions in the
joint are in the best possible state of balance with each other.
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» A fluid impulse may be used to direct energy from the opposite
asterion.

Alternative technique: (Fig. 5.16)

Patient:
Therapist:

Hand position:

Method:

Figure 5.16 Coronal
suture: Alternative technique

The patient should be supine.

Take up a position beside the patient’s head, on the opposite side to

the dysfunction.

» Hold the parietal bone in your cranial hand:

» Your index finger should point toward the pterion.

» Your middle finger should point toward the zygomatic process of
the temporal bone.

» Your ring finger should point toward the asterion.

» Place the basal joints of your fingers on the axis of motion of the
parietal bone, so that the basal joint of your index finger lies on the
pivot point of the coronal suture.

» Place your caudal hand on the frontal bone.

» Position your index, middle and ring fingers directly anterior to
the coronal suture and pointing toward it.

» Your middle finger should be on the pivot point of the coronal
suture.

Disengagement:
As for the previous technique.

> Administer posterior traction on the frontal border of the parietal
bone.

> At the same time apply pressure to the medial part of the frontal
border.

» Administer anterior traction to the parietal margin of the frontal
bone.



Frontomaxillary suture

Cant hook (Figs 5.17,5.18)

Suture margin:

Suture type:

Therapist:

Hand position:

Figure 5.17 Frontomaxillary
suture: Cant hook technique

5 The frontal bone

> At the same time apply pressure to the lateral part of the parietal
margin of the frontal bone with your ring finger.

» Without reducing the gentle disengagement, permit all motions/
unwinding of the frontal bone that arise.

» Establish the PBMT and PBFT.

» A fluid impulse may be used to direct energy from the opposite
asterion.

The frontal bone lift is a general technique for the release of the
coronal suture; see earlier.

The lateral portion of the nasal part articulates with the frontal
process of the maxilla.
Serrate suture.

Cant hook technique

Take up a position beside the patient’s head, on the opposite side to
the dysfunction.

Cranial hand:

» Span the frontal bone between your thumb on one side and the
middle and index fingers on the other.

» Place your middle finger laterally on the frontal bone on the side
of the dysfunction (directly above the frontozygomatic suture).

> Position your thumb laterally on the frontal bone on the opposite
side.

Caudal hand:

» Place your index finger on the frontal process of the maxilla.
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Figure 5.18 Frontomaxillary
suture: Cant hook technique.
Middle finger on the alveolar
part of the maxilla,
intraorally

Method:

Frontozygomatic suture

Suture margin:

Suture type:

Therapist:

» Place your middle finger externally or intraorally on the lateral
surface of the alveolar part of the maxilla.

Disengagement:
Caudal hand:

» Hold the maxillary bone in position with your index and middle
fingers.

Cranial hand:

» Do not move the thumb on the opposite side to the dysfunction.
It is the fixed point around which the motion is organized.

» Administer traction in a superior direction with the index finger on
the lateral part of the frontal bone (disengagement of the frontal
bone from the maxilla).

» Without reducing the gentle disengagement, permit all motions/
unwinding of the frontal bone that arise.

» Establish the PBMT and PBFT.

> A fluid impulse may be used to direct energy from the opposite
parietal bone.

The zygomatic process articulates with the frontal process of the
zygomatic bone.
Serrate suture.

Cant hook technique (Figs 5.19, 5.20)

Take up a position beside the patient’s head, on the opposite side to
the dysfunction.



Figure 5.19

Frontozygomatic suture:
Cant hook technique

Figure 5.20

Frontozygomatic suture:
Cant hook technique,

intraoral hold

Hand position:

5 The frontal bone

Cranial hand:

» Span the frontal bone between thumb and index finger.

» Place your index or middle finger laterally on the frontal bone on
the side of the dysfunction (directly above the frontozygomatic
suture).

» Place your thumb laterally on the frontal bone on the opposite side.

Caudal hand:

» Grasp the frontal process of the zygomatic bone with your thumb
and index finger.

(Alternatively you may hold the zygomatic bone with your thumb
from inside (intraorally) and your index finger from outside.)
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Method:

Frontoethmoidal suture

Disengagement:
Caudal hand:

» Hold the zygomatic bone in place with the index finger and thumb
of your caudal hand.

Cranial hand:

» Do not move the thumb on the opposite side to the dysfunction.
It is the fixed point around which the motion is organized.

» Administer traction in a superior direction with your index finger
on the zygomatic process of the frontal bone (disengagement of
the frontal bone from the zygomatic bone).

» Without reducing the gentle disengagement, permit all motions/
unwinding of the frontal bone that arise.

> At each release of the tissue, seek the new limit to motion of the
frontal bone in the superior direction on the side of the dysfunction.

Direct technique:
In the case of a restriction of the frontozygomatic suture with a
dysfunction of the frontal bone in internal rotation.

» Guide the frontal bone into flexion and external rotation.

» During the inspiration phase, gently move the frontal process of
the zygomatic bone laterally with your thumb and index finger.

» Breathing assistance: Ask the patient to hold an inhalation for as
long as possible at the end of an in-breath. Repeat for several
breathing cycles.

Establish the PBMT:

> Maintain the gentle disengagement. At the same time follow the
zygomatic bone into the position in which the tension between IR
and ER is in the best possible state of balance.

» A fluid impulse may be used to direct energy from the opposite
parietal tuber.

See technique to treat the cribriform plate, frontal bone spread and
frontal bone lift techniques.

Frontonasal suture (Fig. 5.21)

Therapist: Take up a position at the head of the patient.

Hand position:

Cranial hand:

» Place your thumb and index finger on the superciliary arch of the
frontal bone.

» Place the basal joint of the index finger on the glabella (the area
between the superciliary arches).

Caudal hand:
» Grasp the two nasal bones with your thumb and index finger.



Figure 5.21 Frontonasal
suture

Method:

Note:

5 The frontal bone

» During the inspiration phase, begin to apply a more angled tilt to
the frontal bone (flexion) with your index and middle finger,
while applying posterior and superior pressure to the glabella with
the basal joint of your index finger (ER).

> Hold the frontal bone in flexion and ER.

> At the same time, move the nasal bones caudad (disengagement).

» Without reducing the gentle traction, permit all motions/unwinding
of the frontal and nasal bones that arise.

» Establish the PBMT and PBFT.

» Breathing assistance: Ask the patient to hold an inhalation for as
long as possible at the end of an in-breath. Repeat for several
breathing cycles.

Alternatively you may administer impulses easing the nasal bone into
ER and IR in harmony with PRM rhythm, without reducing the
disengagement.

Frontolacrimal suture (Fig. 5.22)

Therapist: Take up a position beside the head of the patient.

Hand position:

Method:

» Place the index and middle fingers of your cranial hand on the
superior orbital margin, as close as possible to the frontolacrimal
suture.

» Place the index finger of your caudal hand on the lacrimal bone.

» During the inspiration phase, begin to apply a more angled tilt to
the frontal bone (flexion) with your index and middle finger, and
to apply posterior and superior pressure to the glabella (ER).

» Hold the frontal bone in flexion and ER.

» At the same time, move the lacrimal bone caudad (disengagement).

» Without reducing the gentle traction, permit all motions/unwinding
of the lacrimal bone that arise.

» Establish the PBMT and PBFT.
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Figure 5.22 Frontolacrimal

suture
—

Note: Alternatively you may administer impulses easing the lacrimal bone
into ER and IR in harmony with the PRM rhythm, without reducing
the disengagement.
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The parietal bones

THE MORPHOLOGY OF THE PARIETAL BONES AND CRANIAL VAULT
ACCORDING TO ROHEN'

The parietals, like the rest of the cranial vault, undergo membranous
ossification from the outside in a similar way to the compact
substance of the long bones. The difference is that the process begins
from an ossification center in the bones of the cranial vault, rather
than as a surrounding ‘sleeve’ of bone. Rays of bone spread outward,
linking the ossification centers in the shape of a pentagon, which
Rohen sees as expressing dominating strength of form.

Whereas the powers of the will in the case of the limbs find their
outworking in movement, in the case of the head this outworking is
in the powers of thought. These powers of the will can be found on
the skull’s exterior and reflected in the brain within, which Rohen
sees as a complete reversal from the limbs to the head region.

Stone’ sees the parietal bone as exhibiting the energetic polar
reflexes of the sides of the body.

LOCATION, CAUSES AND CLINICAL PRESENTATION OF DYSFUNCTIONS
OF THE PARIETAL BONES

Osseous dysfunction

Sequelae:
Clinical presentation:

Causes:

Simultaneously occurring motion restrictions of the parietal bones
and the thoracic cage are quite frequently found.

a) Coronal suture

Restriction of mobility of the SBS, frontal bone and parietal bones.
Functional impairment of the corresponding parts of the brain;
sometimes spasticity in the case of compression.

b) Sagittal suture, bregma and lambda
A fall, blow or other force to the suture.

@ Force to bregma — compression in the anterior region of the
sagittal suture.

@ Force to vertex — compression in the central region of the sagittal
suture.

@ Force to lambda — compression in the posterior region of the
sagittal suture.
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Occurrence:

Clinical presentation:

Sequelae:

Causes:

Causes:

Clinical presentation:

Muscular dysfunction

Frequently in asthmatic, hyperactive children or children with sleep

disturbances.

Disturbances of drainage in the superior sagittal sinus with functional

disturbances in the corresponding parts of the brain; pain in the

frontoparietal and eye regions; sometimes spasticity in the case of
severe compression.

@ Force to bregma: compression in the anterior region of the sagittal suture
with posterior displacement of the occipital condyles and a lateral
movement of the posterior inferior angles of the parietal bones.

® Force to vertex: compression in the central region of the sagittal
suture with ER of the temporal bones and a flexion dysfunction of
the SBS.

® Force to lambda: compression in the posterior region of the sagittal
suture with impaction of the occipital condyles into the atlas and
flexion dysfunction of the occipital bone and SBS, and ER of the
temporal bones.

¢) Lambdoid suture
The squamoserrate suture type prevents the bones from overlapping
but can be compressed by a fall or blow.

d) Squamoparietal suture
A blow or fall from above onto the ipsilateral parietal bone; severe
hypertonus of the temporalis muscle.

e) Parietomastoid suture
A blow or fall from above onto the ipsilateral parietal bone.

f) Sphenoparietal suture

g) Intraosseous dysfunction
Functional impairment of the parietal lobe.

a) Temporalis muscle

Dysfunction of the temporomandibular joint

Sequelae:

Fascial dysfunction

Restriction of mobility of the parietal bone and squamoparietal
suture.

Temporal fascia and superficial layer.

Dysfunction of the falx cerebri and the tentorium cerebelli

Causes:

Motion restriction, sutural compression and change in position of
the parietal bones, especially in conjunction with the occipital bone,
temporal bones, and dysfunctions of the SBS.



Clinical presentation:

Disturbances of nerves

Causes:

Clinical presentation:

Vascular disturbances

Causes:

Clinical presentation:

Causes:
Sequelae:

Clinical presentation:

Causes:
Clinical presentation:
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@ Falx cerebri: disturbances of drainage in the superior sagittal sinus
with functional disturbances in the corresponding parts of the
brain; pain along the falx cerebri.

® Tentorium cerebelli: congestion in the transition from the
transverse sinus/sigmoid sinus at the parietomastoid suture.

and parts of the brain

Parietal lobe

Motion restriction, sutural compression and change in position of
the parietal bones, especially in conjunction with the occipital bone,
temporal bones and dysfunctions of the SBS.

Functional impairment of the motor and sensory centers,
disturbances of attention in the field of visual and tactile perception,’
aggressive behavior.

a) Middle meningeal artery

Dysfunction of the parietal bones and sphenoparietal suture
(especially in the case of compression of the sphenosquamous suture
between the temporal bone and sphenoid).

Migraine and raised intracranial pressure.

b) Superior sagittal sinus

Compression of the sagittal suture, dysfunction of the parietal bones.
The greatest number of arachnoid villi is to be found in the superior
sagittal sinus. Disturbances can affect the fluctuation of cerebrospinal
fluid.

Pain in the frontoparietal and eye regions.

¢) Sigmoid sinus
Compression of the parietomastoid suture.
Signs and symptoms of congestion; pain in the temporal region.

d) Middle meningeal veins
At the internal surface of the bone.

Causes of dysfunctions of the parietal bones

Primary dysfunction:

Intraosseous

® Direct force to the parietal bone, especially before or during birth
and in infancy.

Primary trauma

® During early childhood and beyond, falls, blows or other force to the
sutures can cause motion restrictions of the parietal and adjacent
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EXAMINATION

History-taking

Visual assessment

bones. A fall onto the feet or pelvis can also affect the parietal
bones.

Secondary dysfunction:

Dysfunction of the occipital bone, temporal bone, temporomandibular
joint (via the temporalis muscle), SBS dysfunctions or transmission
of tension via the falx cerebri can cause a secondary motion restriction
of the parietal bones. The commonest secondary dysfunction is IR of
the parietal bone.

Examination and techniques

History-taking
Inspection
Palpation of the position
Palpation of primary respiration
Motion testing
External/internal rotation
Intraosseous dysfunctions
Molding
Dysfunction in external and internal rotation, bilateral
Parietal spread technique
Parietal lift technique
Coronal suture, see under frontal bone
Sphenoparietal suture
Squamoparietal suture, see Temporal bone
Parietomastoid suture, see Temporal bone
Lambdoid suture
Sagittal suture
Bregma
Lambda
Pterion
Asterion

Headache, especially in the parietal region, idiopathic epilepsy,
previous traumatic injury.

® Mastoid angle: anterolateral (ER) or postero-medial (IR).

Squamosal border: anterolateral (ER).

@ Sagittal suture: flattened (ER), e.g. as a result of traumatic force, or
convex (IR).

® Lambdoid suture: indented (ER), e.g. as a result of primary
traumatic force, or convex (IR).

® Coronal suture: Depressed at bregma and displaced laterally in an
anterior and outward direction (ER) or elevated at bregma and
displaced laterally in a posterior and inward direction (IR).
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@ PDarietal tuber: convex or flat (intraosseous dysfunction).

Palpation of the position (see under visual assessment)

Palpation of primary respiration (Fig. 6./)

Therapist:
Hand position:

Figure 6.1 Palpation of
primary respiration of the
parietal bone

® Biomechanical/biodynamic palpation, motion testing as
necessary.

@ If palpation reveals a motion restriction, an impulse can be
administered in the direction of restricted motion. This will
emphasize the restriction and enable you to sense more easily
which structure accounts for the origin of the motion restriction.

Take up a position at the head of the patient.
Sutherland'’s cranial vault hold.

» The tips of your thumbs should be touching at the sagittal suture
but without resting on the suture.

» Place the palms of both hands on the parietal tubers.

» With the basal or proximal joints of your fingers, take up contact
with the lateral borders of the parietal bones.

» Position the basal or proximal joints of your index fingers on the
sphenoidal angles (anterior inferior angles of the parietal bones).

» Position the basal or proximal joints of your middle fingers above
the roots of the zygomatic processes of the temporal bones.

» Position the basal or proximal joints of your ring fingers on the
mastoid angles (posterior inferior angles of the parietal bones).

Biomechanical

In the inspiration phase of the PR there is an external rotation of the
parietal bone.

Inspiration phase of the PR, normal finding (Fig. 6.2):

> The sagittal suture flattens.
» The lateral borders move in an anterior and lateral direction.
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Figure 6.2 Inspiration
phase of PR/biomechanical

Figure 6.3 Inspiration
phase of PR/biodynamic

Motion testing

Expiration phase of the PR, normal finding:

» The sagittal suture moves cephalad.
» The lateral borders move in a posterior and medial direction.

Biodynamic/embryological approach
Inspiration phase of the PR, normal finding (Fig. 6.3):

» With your hands on the parietal bones, you will sense an expansive
cephalad and lateral force.
» There is a centrifugal (outward) motion. The convexity becomes less.

Expiration phase of the PR, normal finding:

» With your hands on the parietal bones, you will sense a retractive
caudad and medial force.

» There is a centripetal motion. The convexity increases.

» Compare the amplitude, strength, ease and symmetry of the
motions of the parietal bones.

» During the external and internal rotation, other types of motion of
the parietal bones may sometimes arise. These give an indication
of further dysfunctions of the particular parietal bone.

The only difference between the palpation of primary respiration and
motion testing is that when testing, the therapist actively induces the
external and internal rotation motion of the parietal bones.
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Hand position: As above, except:

» When testing the external rotation you should cross your thumbs
so that they lie on the parietal bone on the opposite side.

Method: Testing of external and internal rotation:

During the inspiration phase:

» At the beginning of the inspiration phase, administer a caudad
impulse with your thumbs.

» At the same time administer an impulse in the anterior and lateral
direction with the basal or proximal joints of your fingers on the
lateral borders of the parietal bones.

During the expiration phase:

» At the beginning of the expiration phase, administer an impulse in
a posterior and medial direction with the palms of your hands on
the lateral borders of the parietal bones.

» Compare the amplitude and ease of the motions of each parietal
bone or the amount of force needed to elicit movement.

TREATMENT OF THE PARIETAL BONES

The SBS, occiput, temporal bones and atlanto-occipital transition

zone should also be examined, and treated as necessary.

Intraosseous dysfunctions

Molding (Fig. 6.4)

Indication: Asymmetric convexity or flattening; torsion tensions at the

Figure 6.4 Molding of the
parietal bone

ossification centers.
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Hand position:

Method:

Note:

» Draw the fingertips of one hand close together.

» Place them on the parietal tuber.

» To treat a convexity: Administer centrifugal impulses with your
fingers aimed at flattening the raised part.

» This treatment can be augmented using a fluid impulse to direct
energy toward the borders of the parietal bone.

It is important to release the adjacent bones gently from the parietal
bone before commencing treatment.

» To treat a flattening: Administer centripetal impulses, aimed at
making the flattened part more prominent.

» A fluid impulse may be used to direct energy from the opposite
lateral border of the occiput to the center of the parietal tuber.

» To treat torsion tensions: Administer an impulse in the direction of
the motion restriction.

> Establish the PBMT and PBFT.

Dysfunction in external and internal rotation

Dysfunction in external rotation, parietal spread technique (Figs 6.5a,b)

Indication:

Hand position:

Method:

(Motion restriction in the direction of internal rotation)

Tensions and fibrosis of the falx, disturbances of drainage of the
superior and inferior sagittal sinuses and lateral ventricles, restrictions
of the sutures of the parietal bone; according to Magoun, in the case
of idiopathic epilepsy, where the suture is frequently fixed in the
extension position.*

» Place the palms of both hands on the parietal tubers.

» Cross your thumbs to lie on the parietal bone on the opposite side.

» Place your index fingers on the sphenoidal angles (anterior inferior
angles of the parietal bones).

> Position your middle fingers above the roots of the zygomatic
processes of the temporal bones.

> Position your ring fingers on the mastoid angles (posterior inferior
angles of the parietal bones).

» Place the basal or proximal joints of your index, middle and ring
fingers on the parietal bones. Position them on the lateral borders
of the parietal bones.

Indirect technique:

> At the beginning of the inspiration phase, begin to administer
gentle caudad and lateral pressure with the pads of your thumbs so
that the sagittal suture spreads and becomes lower.

This reduces the membrane tension in the craniocaudal course of
the falx.

> At the same time, with the basal or proximal joints of your fingers,
administer an anterior and lateral impulse to the inferior and
lateral borders of the parietal bones.
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Figure 6.5 (ab) @)
Dysfunction in external

rotation, parietal spread

technique

(b)

» Establish the PBMT of the parietal bones - the position in which
the tension of the dural membrane is in the best possible state of
balance - and the PBFT.

» Maintain the PBT until a correction of the abnormal tension has
been achieved and stabilized by the inherent homeostatic forces
(PRM rhythm, etc.), and the motion of the parietal bone has
stopped.

» Breathing assistance: Ask the patient to hold an inhalation for as
long as possible at the end of an in-breath.

» A fluid impulse may be used to direct energy from the inion or
further caudad in the midline.
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Note:

If this technique is used for the release of the sagittal suture, it is
considered to be a direct technique, as the impulse is designed to
produce motion in the direction of the restriction.

Biodynamic approach

Palpation performed in a state of relaxed, non-invasive attentiveness
and empathy, and in synchrony with the inherent homeodynamic
forces and rhythmic patterns, will encourage the spontaneous
occurrence of a still point or a correcting inspiration phase, external
rotation and expansion or of an expiration phase, internal rotation
and retraction at the parietal bones. This approach does not require
any encounter or confrontation with tissue resistances and does not
impede any phase of primary respiration.

Dysfunction in internal rotation (Fig. 6.6)

(Motion restriction in the direction of external rotation)

Hand position: As above, except:

Method:

Figure 6.6 Dysfunction in
internal rotation

> The tips of your thumbs should touch each other at the sagittal
suture, but without resting on the suture.

Indirect technique:

> At the beginning of the expiration phase, begin to administer a
postero-medial impulse with the palms of your hands at the
inferior and lateral borders of the parietal bones.

» Establish the PBMT and PBFT.

> Breathing assistance: Ask the patient to hold an exhalation for as
long as possible at the end of an out-breath.

» A fluid impulse may be used to direct energy from the inion or
further caudad in the midline.
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Note: Internal rotation dysfunctions of the parietal bones are frequently

caused by a dysfunction of the sagittal suture, so this treatment
should be followed by a direct technique.

Biodynamic approach

Palpation performed in a state of relaxed, non-invasive attentiveness
and empathy, and in synchrony with the inherent homeodynamic
forces and rhythmic patterns, will encourage the spontaneous
occurrence of a still point or a correcting inspiration phase, external
rotation and expansion or of an expiration phase, internal rotation
and retraction at the parietal bones. This approach does not require
any encounter or confrontation with tissue resistances and does not
impede any phase of primary respiration.

Parietal spread technique, alternative special technique for the superior

sagittal sinus (Fig. 6.7)

Hand position: As for the parietal spread technique.
Method: » Place your thumbs at the posterior end of the sagittal suture at

lambda.

» During the inspiration phase, administer gentle caudad and lateral
pressure with the pads of your thumbs at the sagittal borders of the
parietal bones, so that the sagittal suture spreads and becomes
lower.

> When release of the suture at this point occurs, move your thumbs
slightly anterior and begin again with the same procedure until
your thumbs reach the anterior end of the suture at bregma.

Parietal lift technique (Figs 6.8, 6.9)

Figure 6.7 Parietal spread
technique, alternative special
technique for the sagittal
suture and superior sagittal
sinus

Indication, in combination with the spread technique

Tensions and fibrosis of the falx cerebri, disturbances of drainage of
the superior and inferior sagittal sinuses, restrictions of the sutures of

211



212

Cranial Osteopathy

Figure 6.8 Parietal lift
technique
-
Parietal bone ——=
Temporal bone ——*
Parietal bone
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Parietal bone —— A A
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Parietal lift technique

Figure 6.9 Diagrammatic representation of the parietal spread and lift technique

the parietal bone; according to Magoun also insomnia and
hypertonus.’
Hand position: The hand position is the same as for the spread technique, except:

> The tips of your thumbs should touch each other at the sagittal
suture, but without resting on the suture.

Method: » During the expiration phase, begin to administer gentle medial
pressure with your index, middle and ring fingers on the inferior
lateral borders of the parietal bones, to release them from the
temporal bones (IR).

> As soon as the parietal bones begin to move cephalad (release of
the parietal bones from the temporal bones), you can relax the
medial pressure of your fingers.



Important note:

Note:

6 The parietal bones

> Replace this with cephalad traction with your fingers.

> At the same time, without reducing the cephalad traction, you can
administer slight posterior traction to release the parietal bones
from the frontal bone, and then slight anterior traction to release
the parietal bones from the occipital bone.

» Very gently the parietal bones are moved out of the field of tension.
The therapist stays within the range of motion, meaning that he
avoids confronting the motion barriers directly.

» The tissue dynamics are just perceived without intervention.

» You will be able to sense the various stages of tissue release: first the
sutural tensions, then the elastic and collagenous tensions of the
falx cerebri (a sensation like cement, or a rubber band, or chewing
gum).

> In the end a new equilibrium of tension will establish itself and a
floating sensation may be perceived.

® Never remove your hands suddenly from the bone during the
technique.

@ Always take care to position your hands accurately. Failure to do so
would mean that at best the technique would be ineffective. In the
worst case, especially if your fingers are on the sutures, this could
worsen Or even give rise to symptoms.

Another option is to assist the flexion and extension motions of the
parietal bones (in harmony with the PRM rhythm) during the gentle
cephalad and slightly posterior traction. Structural approaches
imitating the amount of tension present and move the tissues
towards the physiological motion barrier, but always below the
threshold where the tissue reacts by contracting.

Sphenoparietal suture, Cant hook (Figs 6.10a,b)

Suture margin:

Suture type:
Therapist:

Hand position:

Cranial hand:

Outward-facing margin: sphenoidal angle of the parietal bone,
inward-facing margin: greater wing of the sphenoid.

Squamous suture.

Take up a position beside the patient’s head, on the opposite side to
the dysfunction.

Caudal hand:

> Place your little finger intraorally, laterally positioned on the
pterygoid process.

> Position your middle finger externally on the greater wing on
the side of the dysfunction.

> If possible place your thumb externally on the greater wing on the
opposite side to the dysfunction.

Cranial hand:

» Span the parietal bones with your thumb and your index and/or
middle finger.
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Figure 6.10 (a,b)
Sphenoparietal suture

Method:

(b)

» Position your middle finger on the sphenoidal angle of the parietal
bone on the side of the dysfunction.

» Hold the sphenoid in position with your caudal hand.

> Apply medial pressure and superiorly directed traction on the
sphenoidal angle of the parietal bone with the index finger of your
cranial hand.

» Without reducing the disengagement, permit all motions/
unwinding of the parietal bone that arise.

> Establish the PBMT and PBFT between the sphenoid and the
parietal bone.

» A fluid impulse may be used to direct energy from the opposite
lambdoid suture or caudal to it.
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Figure 6.11 Sphenoparietal
suture. Alternative technique

o O

Alternative technique (Fig. 6.11)
Therapist: Take up a position at the head of the patient.
Hand position: » Place the ball of your two little fingers on the sphenoidal angles of
the parietal bones.
» Interclasp your fingers and support your elbows on the table
slightly caudad and lateral to your hands.
Method: » During the expiration phase, apply medial pressure with the ball of
your little fingers on the sphenoidal angles of the parietal bones.
» Induce this pressure by drawing your fingertips apart laterally. The
internal rotation of the parietal bones causes the disengagement of
the sutural articulations with the sphenoid.
» During the next inspiration phase, move the sphenoidal angles
cephalad, without reducing the medial pressure.
» Without reducing the disengagement, permit all motions/unwinding
of the parietal bones that arise.
» At each release of the tissues, seek the new limit to motion of the
parietal bones in the superior direction.
» Establish the PBMT and PBFT.
» A fluid impulse may be used to direct energy from the opposite
lambdoid suture or caudad to it.

Lambdoid suture (right) (Fig. 6.12)

Suture margin: The suture margin of the occipital bone is inward-facing in its upper
medial half, while the lower lateral half is outward-facing.
Suture type: Squamoserrate suture.
Therapist: Take up a position on the left, on the opposite side to the suture that
is to be treated.

Hand position: » Place your hands on the right-hand side of the cranium,
overlapping and with your fingers pointing posteriorly.
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Figure 6.12 Lambdoid
suture (right)

» Position the index and middle fingers of your left hand on the
parietal bone anterior to the suture.

» Position the index and middle fingers of your upper hand
posterior to the suture, on the occipital bone.

Method: » With your fingers on the parietal bone, administer traction in an
anterior direction. Also apply pressure to the bone (occipital
border of the parietal bone) with the index finger above the pivot
point.

» With the fingers on the occipital bone, administer posterior
traction.

> Also apply pressure to the bone (parietal border of the occipital
bone) with the index finger below the pivot point.

» Then establish the PBMT and PBFT and maintain this until release
of the suture occurs and mobility improves.

> A fluid impulse may be used to direct energy from the opposite
frontal tuber or from pterion.

Lambdoid suture (right)

Sagittal suture (Fig. 6.13)
(Equivalent to the parietal spread technique)
Suture margin: The digits become longer toward the rear of the suture. This means
that spreading of the suture can be wider here than at the front.
Suture type: Serrate suture.

Hand position: » Place your thumbs, crossing, on the parietal bones. Place your
fingers on the sides of the parietal bones.
Method: » During the inspiration phase, begin to administer caudal and
lateral traction with your thumbs on the sagittal borders of the
parietal bones.



Figure 6.13 Sagittal suture

Bregma (Fig. 6.14)

Suture margin:

Hand position:

Method:

Lambda (Figs 6.15a,b)

6 The parietal bones

» Establish the PBMT and PBFT.
> A fluid impulse may be used to direct energy from the inion or

further caudad in the midline.

At bregma: frontal bone: inward-facing margin; parietal bone:
outward-facing margin.
Therapist: Take up a position at the head of the patient.

>
>

>

>

>

>

>

>
>

Place your index finger on the frontal bone.

Place your thumbs next to the sagittal suture, crossing and each
resting on the opposite parietal bone.

Place your other fingers on the side of the cranium.

With your index fingers, move the frontal bone in an anterior direction.
At the same time, move the parietal bones posterolaterally with
your thumbs.

Without reducing the gentle disengagement, permit all
motions/unwinding of the frontal bone that arise.

With each release of the tissues, seek the new limit to motion of
the frontal bone in the anterior direction and of the parietal bones
in the posterior and lateral direction.

Establish the PBMT and PBFT.

A fluid impulse may be used to direct energy from the inion or
further caudad in the midline.

Suture margin: At lambda: occipital bone: inward-facing margin; parietal bone:
outward-facing margin.
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Figure 6.14 Bregma

Hand position:

Method:

Alternative hand position:

Pterion (Fig. 6.16)

Sutures:

» Place your thumbs next to the sagittal suture, crossing so that each
rests on the opposite parietal bone.

» Position your little fingers on the occipital squama, fingertips
touching.

» Place your other fingers on each side of the cranium, on the
parietal bones.

» With your little fingers, move the occipital bone caudad.

> At the same time, guide the parietal bones in an anterior and
lateral direction with your thumbs.

» Your other fingers should remain passive.

» Without reducing the gentle disengagement, permit all
motions/unwinding of the parietal bones that arise.

> At each release of the tissues, seek the next limit to anterolateral
motion of the parietal bones and to caudad motion of the occiput.

» Establish the PBMT and PBFT.

The three finger technique.

» Place the index and middle fingers of one hand on the two parietal
bones, and the thumb of the same hand on the occipital bone.
Simultaneously move the thumb caudad and the middle and
index fingers in an anterior and lateral direction.

Four bones overlap at this point. Working outward, these are:
The frontal bone, parietal bone, sphenoid, and temporal bone.



6 The parietal bones 219

Figure 6.15 (a,b) Lambda @

(b)

A

Hand position: » Place all your fingers close to pterion.
» Place your index finger on the frontal bone.
» Place your thumb on the parietal bone.
» Place your middle finger on the sphenoid.
» Place your ring finger on the temporal bone.
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Figure 6.16 Pterion

Method:

Asterion (Fig. 6.17)

Sutures:

Patient:
Hand position:

Method:

» With your index finger, apply gentle pressure to the frontal bone
together with anterior and superior traction.

> When the frontal bone begins to disengage from the other bones,
apply gentle pressure with your thumb, together with traction in a
superior and slightly posterior direction.

> When the parietal bone begins to disengage from the other bones,
apply gentle pressure with your middle finger on the sphenoid,
together with anterior and slightly caudad traction.

> When the sphenoid begins to disengage from the other bones,
apply caudad and posterior traction with your ring finger on the
temporal bone.

» End by administering centrifugal traction with all your fingers to
the respective bones.

» Establish the PBMT and PBFT.

Three bones meet at this point: the occipital bone, temporal bone

and parietal bone.

The patient’s head should be turned to the opposite side.

» Place all your fingers close to asterion.

» Place your thumb on the parietal bone.

» Place your index finger on the temporal bone.

» Place your middle finger on the occipital bone.

> Apply gentle pressure to the occipital bone with your middle
finger, together with posterior traction.

» Then apply pressure to the parietal bone with the thumb
positioned there, together with cephalad traction.
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Figure 6.17 Asterion

> Then with your index finger on the temporal bone, together with
your middle finger and thumb, administer centrifugal traction to
the respective bones.

> Establish the PBMT and PBFT.
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7 The maxillae

THE MORPHOLOGY OF THE MAXILLAE ACCORDING TO ROHEN'

The dynamics of motion of the upper limbs is reflected in the global
organization of the maxilla.

When man began to walk upright, the upper extremities gained the
full range of movement between the fully raised and the fully lowered
positions. For Rohen, two primal gestures are manifested in the hand:
the clenched fist, which has currency in the world, i.e. in the earthly
sphere, and the open hand, expressing a gesture of opening up and of
receiving.

This paradoxical motion dynamic is also apparent in the design of
the maxilla, with its four processes.

The narrow, upwardly sweeping frontal process corresponds to the
open hand and has a role in the formation of the nasal root, which is
located in the region of greatest concentration of the ego
consciousness. In enclosing the nasal cavity, it is also involved in the
rhythmic system.

At the base, the maxilla develops into the alveolar process. This
structure accommodates the teeth and is thus involved in chewing,
that is, in the processing of material aspects. The gesture of the
clenched fist is discernible in the alveolar process.

The medially oriented palatine process and the laterally oriented
zygomatic process are positioned between these two polarities. For
Rohen, the palatine process is the diaphragm of the head in that it
separates the oral cavity from the nasal cavity, while the zygomatic
process links the visceral cranium with the cerebral cranium.

However, the integrative expressivity of the maxilla is achieved only
through its being supported toward the rear on the cranial base via the
zygomatic bone and toward the top on the skull-cap via the frontal bone.

For Stone? the maxilla reflects polarity reflexes of the pelvis
anteriorly and of the hips laterally.

LOCATION, CAUSES AND CLINICAL PRESENTATION OF
MAXILLARY DYSFUNCTIONS

Osseous dysfunction

A high palatine arch (IR of maxilla) with vertical alignment of the
frontal process is usually combined with narrow nasal cavities and

223



224

Cranial Osteopathy

Causes:
Clinical presentation:

Causes:

Muscular dysfunction

disturbances of the nasal septum. This can lead to functional
impairment of the vascular, nervous and lymphatic structures, as well
as to mouth breathing, nasal problems, etc.

a) Frontomaxillary suture

b) Ethmoidomaxillary suture

Dysfunctions of the maxilla have a usually direct influence on the
mobility of the ethmoid bone, and may even lead to a restriction of
the SBS.

¢) Zygomaticomaxillary suture

Falling, or blows to the face.

Orbital disturbance, disturbance of the maxillary sinus resulting in
sinusitis.

d) Lacrimomaxillary suture
e) Transverse palatine suture
f) Palatomaxillary suture

g) Nasomaxillary suture

h) Vomeromaxillary suture
i) Conchomaxillary suture

j) Median palatine suture
The mobility of the median palatine suture is often restricted by the
use of dental braces.

k) Incisive suture

This suture, between the incisive bone (premaxilla) and the maxilla,
ossifies between the 12th and the 18th month of life. It is often
motion-restricted, due either to early traumatic influences or to the
use of dental braces.

1) Inferior orbital fissure (infraorbital nerve, communications between
the inferior ophthalmic vein and the pterygoid plexus)
Narrowness of the fissure can impair venous drainage.

m) Dental malocclusions

n) Dental dystopia
SBS dysfunction, dysfunction of the incisive suture, malnutrition,
poor corrective dentistry, and dental surgery.

Although the maxilla is the site of attachment of many minor
muscles, dysfunctions of these muscles affecting the upper jaw are not
often encountered. To give one example, spasm of the masseter could
be capable of moving the upper jaw in a posterior direction. Other
masticatory muscles may impair the maxilla in conjunction with a
dysfunction of the temporomandibular joint.
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Disturbances of the nerves

Clinical presentation:

Clinical presentation:

Clinical presentation:

Clinical presentation:

Clinical presentation:

Clinical presentation:

Vascular disturbances

Clinical presentation:

Clinical presentation:

Clinical presentation:

Clinical presentation:

a) Maxillary nerve (V2): The maxillary nerve emerges through the
foramen rotundum into the pterygopalatine fossa, where it
subdivides further.

b) Infraorbital nerve (V2) runs through the inferior orbital fissure
into the infraorbital canal, and on through the infraorbital foramen.
e.g. following traumatic injury to the orbital floor: disturbances of
sensitivity, or pain in the skin of the mid-facial region, and in the
mucosae and upper teeth.

¢) Superior alveolar nerves (V2) in the alveolar canals on the back of
the infratemporal surface. From the infraorbital nerve in the
pterygopalatine fossa, the branches which supply the teeth and gums
branch off on the maxilla.

Toothache and painful gums.

d) Major palatine nerves
Disturbances of sensitivity and pain in the mucosa of the hard palate.

e) Sympathetic fibres from the deep petrosal nerve, via the
pterygopalatine ganglion, the sensory root of the pterygopalatine
ganglion, the maxillary nerve, the zygomatic nerve to the lacrimal
nerve (lacrimal gland)

Disturbance of the lacrimal gland.

f) Zygomatic nerve
Disturbances of sensitivity and pain in the skin around the temporal
and zygomatic bones.

g) Pterygopalatine ganglion

Secretory disturbances of the lacrimal gland and of the nasal and
palatine mucosa, with reduced resistance of the nose, oral cavity and
pharynx, possibly ocular disturbances and olfactory impairment (due
to dryness of the nasal mucosae).

a) Infraorbital artery and vein
Metabolic disturbance of the front teeth, and of the bones and
gingivae of the upper jaw.

b) Anterior superior alveolar arteries
Metabolic disturbance of the anterior teeth.

¢) Posterior superior alveolar artery
Functional disturbance of the maxillary sinus and upper molars, and
of the bones and gingivae of the upper jaw.

d) Descending palatine artery in the greater palatine canal
Functional disturbance of the pharyngeal mucosa, gingivae of the
front teeth, and soft palate.

e) Effects may be seen in the retromandibular and facial veins
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Ocular disturbance

Displacement of the eye, e.g. following traumatic injury to the orbital
floor.

Causes of maxillary dysfunctions

Primary dysfunction

® Intraosseous

® Traumatic injury: falls, blows, dental extractions, poor masticatory
habits, or other examples of force affecting the maxillae can lead to
restrictions both of the maxilla itself and of the bones which surround
it, in particular the palatine bone, as well as of the pterygopalatine
ganglion.

Secondary dysfunction

® Due to dysfunction of the sphenoid, e.g. in association with SBS
dysfunctions (torsion of the SBS leads to relative restriction of one
maxilla in IR and one maxilla in ER), dental braces, myofascial tension.

® Developmental disturbances of the cranial base at the embryonic
stage lead to disturbances of maxillary development.

Examination and techniques

History-taking

Visual assessment

Palpation of the position

Palpation of primary respiration

Motion testing

Rotation dysfunction of the maxilla

Maxilla lift and spread technique

Global rotation dysfunction about a vertical axis
Global lateral strain

Decompression of the maxillary complex at the pterygopalatine
suture

General decompression of the maxillary complex
Transverse palatine suture

Palatomaxillary suture

Frontomaxillary suture, see The Frontal bone
Incisive suture

Zygomaticomaxillary suture

Median palatine suture

Nasomaxillary suture, see The Nasal bone

DIAGNOSIS

History-taking
Nasal, oral or pharyngeal symptoms, ocular symptoms, dental
dystopia and dental malocclusions, sometimes allergic rhinitis and
asthma via the pterygopalatine ganglion, dental braces.
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Visual assessment

@ Nasolabial fold: lowered (ER) or flat (IR).

@ Incisors: posteriorly positioned and widely spaced, whereas the
remaining upper teeth appear inclined to one side (ER).

@ Incisors: anteriorly positioned and close together, whereas the
remaining teeth appear inclined inward (IR).

@ Anterior teeth: protruding (possibly intraosseous dysfunction, IR
of the premaxilla).

Palpation of the position
» Orbital process: tilted (ER) or straight (IR).
» Palatine process: lowered (ER) or elevated (IR).
> Alveolar process: externally rotated (ER) or vertically aligned (IR).

Palpation of primary respiration (Fig. 7.1)
» Biomechanical/biodynamic palpation, motion testing as required.
» If palpation reveals a restriction, the therapist may induce an
impulse in the direction of the restriction. This will emphasize it,
making it easier to sense from which structure it originates.

Therapist: Take up a position at the head of the patient.
Hand position: » Position your index fingers on both sides of the nose, on the
alveolar arches of the two maxillae.
» Place the other fingers beside the index fingers, on the alveolar
arches of the two maxillae.

Alternative hand position I:  (Fig. 7.2)
» Place your index fingers intraorally, and your thumbs outside on
the alveolar arches of the two maxillae. Grasp the alveolar arches
with your thumbs and index fingers.

Figure 7.1 Palpation of
primary respiration of the
maxillae
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Figure 7.2 Alternative
hand position |

Figure 7.3 Alternative
hand position I

Alternative hand position II: (Fig. 7.3)
Take up a position beside the patient’s head.

» Grasp the greater wings with the middle finger and thumb of your
cranial hand.

» Place the index finger and middle finger of the other hand on the
upper teeth on each side.

Alternative hand
position Ill, unilateral: (Fig. 7.4)
Take up a position beside the patient’s head, on the opposite side to
the one being tested.

» Place the index finger of your caudal hand intraorally on the
alveolar part.



Figure 7.4 Alternative
hand position I

7 The maxillae

» Place the index finger of your cranial hand on the frontal process
of the maxilla.

Biomechanical approach
During the inspiration phase, an external rotation of the maxilla
occurs.

> The maxilla moves in parallel with the frontal bone.

» The zygomatic process of the maxilla moves in a superior, anterior
direction.

> The median palatine suture and the palatine arch move inferior.

> The alveolar process widens on the lateral side.

> The intermaxillary suture moves posterior.

Inspiration phase of PR, normal finding (Fig. 7.5):

» The alveolar arch widens on the lateral side.
> The intermaxillary suture moves posterior.
> The palatine arch moves down.

Expiration phase of PR, normal finding:

» The alveolar arch narrows on the lateral side.
> The intermaxillary suture moves anterior.
» The palatine arch moves in the cranial direction.

Biodynamic/embryological approach
Inspiration phase of PR, normal finding (Figs 7.6, 7.7):

» The hands may perceive a force on the maxillae in an anterior,
inferior direction.

Expiration phase of PR, normal finding:

» The hands may perceive a force on the maxillae in a posterior,
superior direction.
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Vomer

Maxilla

»

External rotation Extension and internal rotation Flexion and external rotation

Figure 7.5 PR inspiration phase: biomechanical approach

Figure 7.6 PR inspiration
phase: biodynamic

Figure 7.7 PR inspiration Eye widening
phase, biodynamic. Effects on
the maxillary complex
Direction of growth
of nasal septum:
vomer, ethmoid, etc

Synchondrosis
sphenobasilaris

Developing tongue

» Compare the amplitude, strength, ease and symmetry of the
motion of the maxillae.

» Other types of motion of the maxillae may sometimes occur
during external and internal rotation. These provide an indication
as to further dysfunctions of the particular maxilla involved.



Motion testing

Hand position:
Method:

7 The maxillae

» Maxillary dysfunctions may be unilateral or bilateral, symmetrical
or asymmetrical.

This differs from palpation of the PRM rhythm only in one feature:
the external and internal rotation of the frontal bone and maxilla are
now actively induced by the therapist.

As above.

Testing of external and internal rotation:

During the inspiration phase:

> At the beginning of the inspiration phase, with your index fingers,
direct an impulse in a posterior direction on the intermaxillary suture.

> At the same time, direct an impulse laterally on the posterior
region of the alveolar arches with your other fingers.

During the expiration phase:

> At the beginning of the expiration phase, with your ring fingers
and little fingers, deliver a medially-directed impulse on the
posterior region of the alveolar arches.

> At the same time, follow the intermaxillary suture anterior with
your index fingers.

» Compare the amplitude and the ease of the respective maxillary
motion, or the force needed to bring about motion.

TREATMENT OF THE MAXILLAE

Rotation dysfunction of the maxillae

Maxilla lift and spread technique (Figs 7.8, 7.9)

Aim:

Therapist:
Hand position:

Method:

To release the ethmoidomaxillary, lacrimomaxillary and
ethmoidolacrimal sutures and create freedom of motion of the
maxilla and perpendicular plate.

Take up a position at the head of the patient.

» Place your hands either side of the patient’s head.

» Place your thumbs on the outside, on or slightly above the alveolar
arches of the maxillae. Your thumbs should be medially oriented.

» Place your index fingers intraorally on the alveolar arches of the
maxillae.

» This means that you are in effect grasping the maxilla between your
index finger and thumb, from inside and outside.

» With your thumb and index finger, administer traction to the two
maxillary bones anterior and caudad. This frees the maxillae from
the ethmoid bone.

(The medial border of the orbital surface of the maxilla is released
from the bottom of the ethmoid air cells, the posterior border of the
maxillary frontal process is freed from the anterior of the ethmoidal
labyrinth, and the ethmoidal crest on the medial side of the maxilla
is released from the middle nasal concha of the ethmoid.)

23|



232

Cranial Osteopathy

Figure 7.8 Maxilla lift and
spread technique

Figure 7.9 Maxilla lift and
spread technique; (a) lift
technique; (b) spread
technique

b)

» When you perceive a release at the ethmoidomaxillary suture, you
can go on to spread the maxillae away from one another.

» Do not relax the anterior and caudal traction, but instead induce
external rotation of the maxillae.

» Administer posterior pressure on the intermaxillary suture with
your thumbs.

» With your index fingers, guide the alveolar arches in a lateral and
anterior direction.

» Establish the PBMT and PBFT.



7 The maxillae

Alternative technique to treat an internal rotation dysfunction of the maxilla

(Fig. 7.10, see also Fig. 7.3)

Aim: To release the ethmoidomaxillary suture and create freedom of

motion of the maxilla and perpendicular plate.

Therapist: Take up a position beside the patient’s head.
Hand position: Cranial hand:

> Span the greater wings with your thumb and your middle or index
finger.

Caudal hand:

» Place your middle and index finger against the upper teeth, one on
each side.

Method: » During the inspiration phase, direct an impulse caudad via the

greater wings to induce flexion.

> At the same time, spread apart the fingers resting on the upper
teeth (external rotation of the maxillae).

» During the expiration phase, passively follow the motion of the
cranial bones.

» Repeat this procedure for a few cycles, until the mobility of the
maxillae increases.

External and internal rotation dysfunction

External rotation dysfunction, bilateral: direct technique (Fig. 7.1 1)
Therapist: Take up a position at the head of the patient.

Hand position: » Position your index fingers on the two sides of the nose, on the

Figure 7.10 Alternative
technique to treat an
internal rotation dysfunction
of the maxillae

alveolar arches of the two maxillae.
» Place the other fingers beside the index fingers on the alveolar
arches of the two maxillae.
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Figure 7.11 External
rotation dysfunction,
bilateral: direct technique

Method:

Direct technique:

» Administer slight, laterally directed traction on the maxillae with
your fingers (disengagement).

> At the beginning of the expiration phase, with your ring fingers
and little fingers deliver an impulse medially on the posterior
region of the alveolar arches (IR).

> At the same time, with the index fingers follow the intermaxillary
suture anterior.

» Establish the PBMT and PBFT.

» Maintain the PBT until a correction of the abnormal tension has
been achieved and the inherent homeostatic forces (PRM rhythm,
etc.) have stabilized.

Biodynamic approach

Encourage the spontaneous occurrence of a still point or corrective
inspiration phase, external rotation and expansion or expiration
phase, internal rotation and retraction of the maxillae, by means
of palpation, carried out in a state of relaxed, non-invasive attention
and empathy. Synchronize this treatment with the inherent
homeodynamic forces and rhythmic patterns. This approach requires
no encounter or confrontation with tissue resistances and no
inhibition of any phase of primary respiration.

Internal rotation dysfunction, bilateral: direct technique (Fig. 7./ 2a)

Hand position:
Method:

As above.

Direct technique:

» Administer slight, laterally-directed tension on the maxillae with
your fingers (disengagement).

» With your index fingers on the intermaxillary suture, deliver an
impulse posterior (ER).



Figure 7.12 (a) Internal
rotation dysfunction,
bilateral: direct technique.
(b) External rotation
dysfunction, unilateral: direct
technique

Alternative hand position I:

Method:

7 The maxillae

@

(b)

> At the same time, deliver a laterally-directed impulse on the
posterior region of the alveolar arches with your ring fingers and
little fingers (ER).

> Establish the PBMT and PBFT.

(see Fig. 7.2):

» Place your index fingers intraorally and your thumbs outside on
the alveolar arches of the two maxillae. Grasp the alveolar arches
with your thumbs and index fingers.

Direct technique:
External rotation dysfunction, bilateral:

» The method already described may be supplemented by applying
cranially-directed pressure to the palatine processes of the maxillae
using the index fingers (IR).
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Alternative hand position I:

Method:

Internal rotation dysfunction, bilateral:

» The method already described may be supplemented by
encouraging the lowering of the palatine processes of the maxillae
using the index fingers (ER).

(see Fig. 7.3)
Take up a position beside the patient’s head.
Cranial hand:

> Span the greater wings with your middle or index finger and your
thumb.

Caudal hand:

» Place the index finger and middle finger of one hand against the
upper teeth, one on each side.

Direct technique:
External rotation dysfunction, bilateral:

» The greater wings are moved into extension.
> Move the index finger and middle finger resting on the teeth closer
together (IR).

Internal rotation dysfunction, bilateral:

» The greater wings are moved into flexion.
» Spread your index finger and middle finger on the teeth (ER).

External rotation dysfunction, bilateral: indirect technique

Therapist:

Hand position:

Method:

Take up a position at the head of the patient.

» Position your index fingers on both sides of the nose, on the
alveolar arches of the two maxillae.

» Place the other fingers beside the index fingers on the alveolar
arches of the two maxillae.

Indirect technique:

» With your fingers, administer slight, laterally directed traction on
the maxillae (disengagement).

> At the beginning of the inspiration phase, direct an impulse
posterior on the intermaxillary suture with your index fingers (ER).

> At the same time, deliver a laterally-directed impulse to the
posterior region of the alveolar arches using your ring fingers and
little fingers (ER).

» Establish the PBMT and PBFT.

Internal rotation dysfunction, bilateral: indirect technique

Hand position:
Method:

As above.
Indirect technique:

» With your fingers, administer slight, laterally directed traction on
the maxillae (disengagement).



Alternative hand position I:

Method:

Alternative hand position I:

Method:

7 The maxillae

» At the beginning of the expiration phase, deliver an impulse
medially on the posterior region of the alveolar arches with your
ring fingers and little fingers (IR).

> At the same time, follow the intermaxillary suture in an anterior
direction with your index fingers.

» Establish the PBMT and PBFT.

» Place your index fingers intraorally and your thumbs outside on
the alveolar arches of the two maxillae. Grasp the alveolar arches
with your thumbs and index fingers.

Indirect technique:

External rotation dysfunction, bilateral:

» The method already described may be supplemented by
encouraging the lowering of the palatine processes of the maxillae
using your index fingers (ER).

Internal rotation dysfunction, bilateral:

» The method already described may be supplemented by applying
cranially-directed pressure to the palatine processes of the maxillae
using your index fingers (IR).

Take up a position beside the patient’s head.

Cranial hand:

» Span the greater wings with your thumb and your middle or index
finger.

Caudal hand:

» Place your middle and index finger against the upper teeth, one on
each side.

Indirect technique:
External rotation dysfunction, bilateral:

» Go with the greater wings into flexion.
» Spread the index finger and middle finger, which are resting on the
teeth on each side (ER).

Internal rotation dysfunction, bilateral:

» Go with the sphenoid wings into extension.
» Move the index finger and middle finger on the teeth closer
together (IR).

External rotation dysfunction, unilateral: direct technique (Fig. 7.12b)

Therapist:

Hand position:

Take up a position beside the patient’s head, on the opposite side to
the dysfunction.
Cranial hand:

» Span the greater wings with your thumb and your middle or index
finger.
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Method:

Caudal hand:

» Place your ring finger or middle finger on the alveolar arches.
» Place your index finger on the frontal process of the maxilla.

Direct technique:

» Using your ring or middle finger, deliver an impulse in the medial
direction on the posterior region of the alveolar arches (IR).

> At the same time, using your index finger deliver an impulse on the
frontal process in the vertical alignment direction (IR).

» Establish the PBMT and PBFT.

» A fluid impulse may be used to direct energy from the opposite
lambdoid suture.

Biodynamic approach

Encourage the spontaneous occurrence of a still point or corrective
inspiration phase, external rotation and expansion or expiration
phase, internal rotation and retraction of the maxillae, by means
of palpation, carried out in a state of relaxed, non-invasive attention
and empathy. Synchronize this treatment with the inherent
homeodynamic forces and rhythmic patterns. This approach requires
no encounter or confrontation with tissue resistances and no
inhibition of any phase of primary respiration.

Global rotation dysfunction about a vertical axis (Fig. 7./13)

Possible cause:

Possible sequelae:

Motion test:

Therapist:
Hand position:

Method:
Exaggeration:

@ Effect of a force from the side on the maxillae.
@ The maxillae move in conjunction with the palatine bones and the
sphenoid.

Lateral strain of the sphenobasilar synchondrosis.
Take up a position beside the patient’s head.
Cranial hand:

> Span the greater wings with your middle or index finger and your
thumb.

Caudal hand:

> Place the middle finger and the index finger of one hand against
the upper teeth, one on each side.

» With your index finger and middle fingers, induce a global
rotation of the two maxillae while holding the sphenoid firmly in
the neutral position.

» Compare the amplitude and ease of the maxillary global rotation.

» The sphenoid is held firmly in the neutral position.

» With your index and middle fingers, induce a global rotation of
the two maxillae in the direction of greater motion (of ease).
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Figure 7.13 Global
rotation dysfunction about
a vertical axis

Direct technique:

> With your index and middle fingers, induce a global rotation of
the two maxillae in the direction of the restriction.
» Establish the PBMT and PBFT.

Global lateral strain (Fig. 7.14)

Possible cause: ® Effect of a force from the side on the maxillae.
@ The maxillae move relative to the palatines and sphenoid.

Sequelae: Curvature of the nasal septum, including the vomer.
Therapist: Take up a position beside the patient’s head.
Hand position: Cranial hand:

> Span the greater wings with your thumb and your middle or index
finger.

Caudal hand:

» Place the index and middle finger of one hand against the upper
teeth, one on each side.
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Figure 7.14 Global lateral
strain, e.g. exaggeration to
the right, solid arrow; direct
technique, dotted arrow

Motion test:
» Using your index finger and middle finger, exert a global lateral

strain on the two maxillae, while holding the sphenoid firmly in
the neutral position.
» Compare the amplitude and ease of the maxillary global lateral
strain.
Method: » The sphenoid is held firmly in the neutral position.
Exaggeration: » Using your index and middle fingers, induce a lateral displacement
of the two maxillae in the direction of greater motion (of ease).

Direct technique:

» With your index and middle fingers, induce a lateral displacement
of the two maxillae in the direction of the restriction.
» Establish the PBMT and PBFT.

Decompression of the maxillary complex (Fig. 7.15)

(See also technique for the pterygopalatine ganglion)

Indication: Dysfunction of the pterygopalatine ganglion following a fall or a
blow to the face, compression of the pterygopalatine and
palatomaxillary sutures.

Therapist: Take up a position beside the patient’s head.



7 The maxillae

Figure 7.15
Decomepression of the
maxillary complex

Hand position: Cranial hand:

> Span the greater wings with your thumb and your middle or index
finger.

Caudal hand:

> Place the index and middle finger of one hand on the upper teeth
on each side and hook them firmly on the posterior surface of the
maxillary alveolar arches.

» Position your thumb outside beneath the nose, on the intermaxillary
suture.

Method: » During the inspiration phase, go with the greater wings into flexion.

Hold the greater wings in the flexion position.

» With your thumb, index finger and middle finger, simultaneously
administer traction on the bones of the maxilla in an anterior
direction.

» Decompression occurs first of all at the palatomaxillary suture, and
then at the pterygopalatine suture.

> Permit all motions and unwindings of the maxillary complex,
without reducing the decompression movement.

» With each release of the tissues, seek the new limit of motion of
the maxillary complex anterior.

» Establish the PBMT and PBFT.

> A fluid impulse may be used to direct energy from the opposite
parietal tuber.

\

Decompression of the maxillary complex | (Fig. 7.16)

Aim: To release the frontomaxillary, palatomaxillary, pterygopalatine and
incisive sutures.
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Figure 7.16
Decompression of the
maxillary complex |

Hand position:

Method:

Cranial hand:

» Span the greater wings with your thumb and your middle or index
finger. Place the basal joint of your index finger on the frontal
bone glabella.

Caudal hand:

» Position your index finger intraorally, immediately behind the
incisors.

» Position your thumb outside beneath the nose, on the
intermaxillary suture.

» Grasp the incisive bone with these two fingers.

Cranial hand:

» Hold the greater wings and the frontal bone firmly in the neutral
position.

» With the index finger and thumb of your caudal hand,
simultaneously administer traction in an anterior, inferior
direction at an angle of about 45°.

» This frees the frontomaxillary, palatomaxillary and pterygopalatine
sutures. Decompression of the incisive suture also occurs.

» Establish the PBMT and PBFT.

Transverse palatine suture (Figs 7.17a—)

Suture margin:

Suture type:
Therapist:

Posterior margin of the palatine process of the superiorly orientated
margin of the maxilla, anterior margin of the horizontal plate of the
inferiorly orientated margin of the palatine bone.

Serrated suture.

Take up a position beside the patient’s head.



Figure 7.17 (a—) @)
Transverse palatine suture.
Solid arrows: impulse from
the fingers on to the maxilla
and palatine bone. Dotted
arrow: cranially-directed
pressure from the index
finger on the anterior region
of the maxillary palatine
process causes the posterior
region to move caudad.

(b)

(©)

Ethmoid bone
Sphenoid bone

Horizontal plate of the
palatine bone

Palatine process of
the maxilla

7 The maxillae
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Hand position:

Method:

Cranial hand:

» Span the greater wings with your thumb and your middle or index
finger.

Caudal hand:

» Intraoral.

» Position your index finger on one side, on the palatine process of
the maxilla, immediately behind the anterior incisors.

» Position your middle finger on one side, on the horizontal plate of
the palatine bone, immediately behind the transverse palatine suture.

Direct technique:

» During the expiration phase, go with the greater wings into
extension and hold them there.

Caudal hand:

> Apply pressure superior with your two fingers. This moves the
horizontal plate of palatine bone in a superior direction and the
posterior margin of the horizontal plate of the maxilla inferior.

» Establish the PBMT and PBFT.

> A fluid impulse may be used to direct energy from the opposite
lambdoid suture.

Palatomaxillary suture (Figs 7./18a,b)

Suture margin:

Suture type:

Suture type:

Suture type:

Possible causes of sutural
compression:

Therapist:

Hand position:

The posterior medial side of the orbital surface of the maxilla articulates
with the anterior part of the orbital process of the palatine bone.

Plane suture.

The posterior margin of the maxillary sinus articulates with the lateral
edge of the perpendicular plate of the palatine bone.

Plane suture.

The lower roughened area of the posterior margin of the maxilla
articulates with the pyramidal process of the palatine bone.
Irregular.

This suture is frequently disturbed by falls or blows to the face.

Take up a position beside the patient’s head, on the same side as the
dysfunction.

Cranial hand:

» Span the greater wings with your thumb and your middle or index
finger.

Caudal hand:

» Intraoral.

» Position your index finger on the horizontal plate of the palatine
bone, immediately behind the transverse palatine suture.

» Place the distal phalanx of your middle finger on the posterior
surface of the maxillary alveolar arch. The middle phalanx of the
middle finger is positioned on the first molar.
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Figure 7.18 (a,b) @)
Palatomaxillary suture

(b)

Method: Direct technique:

» During the expiration phase, go with the greater wings into
extension in the cranial direction and hold them there.

» At the same time, with the index finger of your caudal hand apply
pressure in a superior direction and traction medially on the
horizontal plate (IR).
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» During the subsequent inspiration phase, hold the position of the
sphenoid and palatine bone.

> At the same time, move the alveolar arch of the maxilla laterally
(and slightly anteriorly) with your middle finger (ER).

» Permit all motions and unwindings of the maxilla without
reducing the gentle traction.

» With each release of the tissues, seek the new limit of motion of
the alveolar arch on the side of the dysfunction in the lateral
direction (ER).

» Establish the PBMT and PBFT.

» A fluid impulse may be used to direct energy from the opposite
lambdoid suture.

Frontomaxillary suture (see also Frontal bone) (Fig. 7.19)

Suture margin:

Suture type:
Therapist:
Hand position:

Figure 7.19
Frontomaxillary suture

The frontal process of the maxilla articulates with the external lateral
portion of the nasal part of the frontal bone.

Serrated suture.

Take up a position beside the patient’s head.

Cranial hand:

» Span the frontal bone with your thumb and middle finger or index
finger, and hook them fast laterally.

» Place the basal joint of your index finger on the glabella, above the
frontomaxillary suture.

Caudal hand:

» Grasp the frontal processes of the maxillae with your middle and
index fingers, beneath the frontomaxillary sutures.
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Method: Disengagement:

Alternative hand position:

Figure 7.20
Frontomaxillary suture.
Alternative hand position

>

>

>

>
>

>

>

>
>

During the inspiration phase, go with the frontal bone into
external rotation and hold it there.

At the beginning of the inspiration phase, using the basal joint
of your index finger begin to apply slight pressure posteriorly on
the midline of the frontal bone and traction in a superior direction
(ER).

Using your thumb and middle finger or index finger, deliver an
impulse on the zygomatic processes of the frontal bone in an
anterolateral direction (ER).

The overall effect is to move the frontal bone into a flattened
position (flexion).

The frontal bone is immobilized in flexion and ER.

With the index finger and thumb, simultaneously administer
traction caudad on the frontal processes of the maxillae.

Permit all motions/unwinding of the maxillae without reducing
the gentle disengagement.

With each release of the tissues, seek the new limit of motion of
the frontal processes in an inferior direction.

Establish the PBMT and PBFT.

A fluid impulse may be used to direct energy from the opposite
occipital squama.

(Fig. 7.20)
Cranial hand:

>

Span the frontal bone with your thumb and middle finger or ring
finger, hooking fast laterally thereon.
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Method:

Incisive suture (Fig. 7.21)

Figure 7.21

Aim:
Diagnosis:

Therapist:
Hand position:

Method:

Incisive suture

Caudal hand:

» Position your thumb intraorally, behind the anterior incisors.
» Place your index and middle fingers one on each side, on the
frontal processes of the maxillae.

As described.

To release the incisive bone (premaxilla) from the maxilla.
When an incisive bone is in ER and the maxilla in IR, the canine
tooth is usually prominent.

When the incisive bone is in IR and the maxilla in ER, the canine
tooth is usually posteriorly displaced.
Take up a position beside the patient’s head.
Cranial hand:

» Span the greater wings with your thumb and middle finger or
index finger.

Caudal hand:

» Position your thumb intraorally on the incisive bone, immediately
behind the anterior incisors.

» Place your thumb on the outside beneath the nose, on the
intermaxillary suture.

» Hold the greater wings firmly in the neutral position.

> At the same time, administer traction in an anterior direction with
the index finger and thumb of your caudal hand.

» Permit all movements/unwindings of the incisive bone without
reducing the gentle disengagement.
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» With each release of the tissues, seek the new limit of motion of
the incisive bone in an anterior direction.
» A fluid impulse may be used to direct energy from the lambda.

Zygomaticomaxillary suture (Fig. 7.22aq)

Suture margin: The zygomatic process of the upper jaw articulates with the anterior
and lower margin of the zygomatic bone.
Suture type: Regularly formed suture.
Possible causes of
sutural compression: ® A fall or a blow to the face.
@ Sutural compression can result in orbital disturbances.

Therapist: Take up a position beside the patient’s head, on the opposite side to
the dysfunction.
Hand position: Caudal hand:

> Position the index finger intraorally on the inner surface of the
zygomatic bone.

» Place your thumb outside against the zygomatic bone and, using
your index finger, grasp the zygomatic bone.

Cranial hand:

» Place the palm of your hand passively on the frontal bone.
Position your index finger along the course of the frontal process
of the affected maxilla.

Method: Disengagement:

» With your caudal hand, administer traction laterally on the
zygomatic bone. As you do this, hold the maxilla firmly in position
with the index finger of the cranial hand.

Establish the PBMT:

> Maintain the gentle disengagement. At the same time, follow the
zygomatic bone into the position that creates the best possible
balance of the tension between the zygomatic bone and maxilla.

» A fluid impulse may be used to direct energy from the opposite
lambdoid suture.

Alternative hand position: (Fig. 7.22b)
Cranial hand:

» Grasp the zygomatic bone with your thumb and index finger.
Position your thumb on the orbital margin of the zygomatic bone.
Place your index finger on the lower margin of the zygomatic bone.

Caudal hand:

» Position your index finger intraorally beneath the zygomatic
process of the maxilla.
Method: As above.
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Figure 7.22 @
(a) Zygomaticomaxillary

suture.

(b) Zygomaticomaxillary

suture. Alternative hand

position

Median palatine suture (Figs 7.23a,b)

Therapist: Take up a position beside the patient’s head.
Hand position: Cranial hand:

» Span the greater wings with your thumb and middle finger or
index finger.

Caudal hand:

» Position your index finger and middle finger intraorally, on the
two palatine processes of the maxillae anterior to the transverse
palatine suture.

Method: » Hold the greater wings firmly in the neutral position.

> At the same time, spread the index finger and middle finger of your

caudal hand.



Figure 7.23 (a,b) Median
palatine suture
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@

(b)

» Permit all movements/unwindings of the maxillae without
reducing the gentle disengagement.

» With each release of the tissues, seek the new limit of motion of
the maxillae laterally.

» Establish the PBMT and PBFT.

> A fluid impulse may be used to direct energy from the inion.

> At the end of the technique, the motion of the maxilla should be
re-synchronized with the sphenoid motion in harmony with the
PRM rhythm.
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During the inspiration phase, go with the sphenoid and the maxillae
into flexion and ER; during the expiration phase, go with the
sphenoid and the maxillae into extension and IR.
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LOCATION, CAUSES AND CLINICAL PRESENTATION OF PALATINE

DYSFUNCTIONS

Osseous dysfunction

Clinical presentation:

Muscular dysfunction

a) Sphenopalatine suture:

All four constituent parts of this suture may become subject to
dysfunction, but Sutherland mentions one in particular: the
pterygoid notches of the sphenoid articulate with the pyramidal
processes of the palatine bones, moving in grooves on the latter. The
pterygoid processes converge anteriorly and separate posteriorly, so
that the sphenoid spreads the small palatines in the inspiration phase
and moves them into external rotation. According to Sutherland, this
slight pendulum motion between the pterygoid processes of the
sphenoid and these grooves on the palatines is particularly important
for the effective transmission of motion to the palatine and maxillary
bones, and also for its function as a ‘speed reducer’. This mechanism
is frequently disturbed, for example in SBS dysfunctions or in
traumatic injuries to the face. The consequence is a restriction of the
maxillary complex.

b) Other sphenopalatine sutures

¢) The orbital process enters into the formation of the orbit.
Eye problems

d) Transverse palatine suture
e) Palatomaxillary suture
f) Vomeropalatine suture
g) Palatoethmoidal suture

h) Median palatine suture

Dysfunctions between the pyramidal and pterygoid processes and
restriction of palatine bone motion can arise in cases of severe
hypertonus of the lateral/medial pterygoid muscles.

a) Lateral pterygoid muscle on the external surface of the pyramidal
process.
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Nervous disturbances

Cause:

Clinical presentation:

Clinical presentation:

Causes:

Clinical presentation:

b) Medial pterygoid muscle on the posterior external margin of the
pyramidal process.

¢) Tensor veli palati muscle on the lower posterior region of the
horizontal plate.

a) Pterygopalatine ganglion

Blows, falling on to the frontal bone or a zygomatic bone, or falling on
to the upper jaw may push the small palatine bone into the ganglion,
leaving less space for the ganglion and impairing its function.
Functional disturbances of the lacrimal gland, and of the small
glands of the nasopharyngeal space and palate, olfactory disturbance
due to dryness of the nasal mucosae.

b) Maxillary nerve

The maxillary nerve extends into the orbit from the foramen rotundum
via the pterygopalatine fossa and inferior orbital fissure. There it
detours the small orbital process of the palatine bone, and then first
passes into the maxillary canal before arriving at the surface. This small
appendage to the palatine bone acts like a tension regulator for this
nerve, so that it is not subjected to excessive tensile forces during the
slight movements of the primary respiratory rhythm.

Paresthesias of the mid-facial region, etc.

¢) Major and minor palatine nerves

Blows or falling onto the upper jaw, resulting in a dysfunction of the
transverse palatine suture and palatomaxillary suture.

Disturbances of sensitivity and pain in the mucosa of the hard and
soft palate.

d) Pharyngeal branch of maxillary nerve dysfunction in the
sphenopalatine suture, particularly in the palatovaginal canal.

Sensory disturbance of the pharyngeal mucosa

Vascular disturbances

Symptoms in the vessels listed below are only rarely induced solely
by palatine dysfunction.

a) Descending palatine artery (branch of the middle meningeal
artery): in the greater palatine canal.

b) Sphenopalatine artery (branch of maxillary artery): in the
sphenopalatine foramen.

¢) Ascending pharyngeal artery (branch of maxillary artery): in the
palatovaginal canal.



DIAGNOSIS

History-taking

Visual assessment

Palpation of the position

8 The palatine bones

Causes of dysfunctions of the palatines

Primary dysfunction

® Intraosseous

® Traumatic injury: blows, dental extractions, poor masticatory habits,
or other examples of force affecting the upper jaw can lead to
restrictions of maxillary and palatine motion, and of the motion of
the pterygopalatine ganglion.

Secondary dysfunction

® Due to dysfunction of the sphenoid (e.g. in association with SBS
dysfunctions) and of the maxilla.

©® Developmental disturbances of the cranial base at the embryonic
stage lead to developmental disturbances of the palatine bone.

® In combination with dysfunction of the temporomandibular joint
(see Muscular dysfunction).

Examination and techniques
History-taking

Visual assessment

Palpation of the position

Palpation of the PRM rhythm

Motion testing

General mobilization of the palatine
Sphenopalatine (pterygopalatine) suture
Pterygopalatine ganglion

Transverse palatine and palatomaxillary suture, see The Maxillae
Median palatine suture

Nasal symptoms (rhinitis, sinusitis, hayfever), oral or pharyngeal

symptoms, ocular symptoms, asthma.

@ DPalate: lowered/flat (ER of maxilla and palatine)
@ DPalate: elevated (IR of maxilla and palatine)

@ Unilaterally lowered or elevated palate: torsion or lateroflexion-

rotation of SBS.

Horizontal plate: lowered (ER) or elevated (IR).

255



256 Cranial Osteopathy

Palpation of primary respiration (Figs 8.1a,b)

® Biomechanical/biodynamic palpation, motion testing as required.

@ If palpation reveals a restriction, the therapist may induce an
impulse in the direction of the restriction. This will emphasize it,
making it easier to sense from which structure it originates.

Figure 8.1 (a,b) Palpation @)
of primary respiration of the
palatine bones

(b)
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Therapist: Take up a position beside the patient’s head.
Hand position: Cranial hand:

> Span the greater wings with your thumb and your middle or index
finger.

Caudal hand:

» Place your index and middle fingers intraorally, one on either
horizontal plate of the palatine bone laterally to the median
palatine suture.

> To position them exactly, slide the fingers along the medial margin
of the upper molars. Just behind the last molars, position them
slightly medially on the hard palate.

> For the unilateral test, only the index finger of the caudal hand is
positioned intraorally on the horizontal plate of one palatine bone
(see Fig. 8.4).

Biomechanical approach

® An external rotation of the palatine bone occurs during the
inspiration phase.

® The horizontal plate moves down; the median palatine suture
moves downward and posterior. The transverse diameter increases.

@ The orbital process and sphenoid process move inferior, following
the body of the sphenoid.

® The pyramidal process moves outward and in a downward and
posterior direction, following the pterygoid process of the
sphenoid.

® The sphenoid lowers the palatine bone via the pterygoid process
and the vomer.

» With your cranial hand, passively follow the motion of the SBS
into extension and flexion.

» With your caudal hand, you will be able to sense whether the
palatine bone moves in harmony with the motion of the SBS.

Inspiration phase, normal finding (Fig. 8.2):

» The horizontal plate moves inferior (and somewhat laterally).
Expiration phase, normal finding:

» The horizontal plate moves superior (and somewhat medially).

Biodynamic/embryological approach
Inspiration phase, normal finding (Fig. 8.3):

» The hands may perceive a force on the palatines in an anterior,
inferior direction.

Expiration phase, normal finding:

» The hands may perceive a force on the palatines in a posterior,
superior direction.

» Compare the amplitude, strength, ease and symmetry of the
motion of the palatines.
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Figure 8.2 PR inspiration
phase/biomechanical
approach

Figure 8.3 PR inspiration
phase/biodynamic approach

Motion testing
Hand position:
Method:

External
rotation

Flexion e

» Other types of motion of the palatine bones may sometimes occur
during external and internal rotation. These provide an indication
as to further dysfunctions of the particular palatine involved.

> Palatine dysfunctions may be unilateral or bilateral, symmetrical
or asymmetrical.

As above.
Testing of ER and IR.
During the inspiration phase:

» With your middle finger and thumb, deliver an impulse caudad to
the greater wings (motion into flexion).

» With the index and middle fingers that are on the horizontal
plates, you will perceive a minute inferior motion in response to
this pressure.

During the expiration phase:

» With your middle finger and thumb, deliver an impulse in a
cephalad direction (motion into extension).



8 The palatine bones

» With the index and middle fingers that are on the horizontal
plates, you will perceive a minute superior motion in response to
this pressure.

» Compare the amplitude and the ease of motion of the
palatine under consideration, or the force needed to bring about
motion.

TREATMENT OF THE PALATINE BONES

The sphenoid and the maxilla not infrequently need to be corrected
before treating the palatine.

General mobilization of the palatine bones (Fig. 8.4)

Therapist: Stand beside the patient’s head.
Hand position: Cranial hand:

> Span the greater wings with your thumb and your middle or index
finger.

Caudal hand:

» Place your index finger intraorally on the horizontal plate of the
palatine, laterally to the median palatine suture.

» To position it exactly, slide the index finger along the medial
margin of the upper molars. Just behind the last molar, position
the finger slightly medially on the hard palate.

Method: Cranial hand:

> Establish the PBMT of the sphenoid. Hold the sphenoid in PBMT.

Figure 8.4 General
mobilization of the palatine
bone
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Note:
Alternative hand position:

Therapist:
Hand position:

Method:

Figure 8.5 General
mobilization of the palatine
bone. Alternative hand
position

Caudal hand:

» With your index finger, apply pressure in a superior direction
(release from the maxilla).

» Then, using your index finger, administer traction in a lateral
direction (release from the opposite palatine).

» Now administer gentle traction medially using your index finger.

» Finally, lower your index finger and administer a degree of traction
in an inferior direction.

At the end of the technique, the motion of the palatine bone should
be re-synchronized with the motion of the sphenoid in harmony
with the PRM rhythm.

» During the inspiration phase, go with the sphenoid and palatine
into flexion and ER (greater wing of the sphenoid inferior,
horizontal plate inferior).

» During the expiration phase, go with the sphenoid and the
palatine into extension and IR (greater wing of the sphenoid
superior, horizontal plate superior).

Proceed only very gently, especially in the case of a cranially directed
impulse, as there is otherwise a risk of restricting the palate.

(Fig. 8.5)

Stand at the head of the patient.

Bilateral.

» Position the index fingers of both hands intraorally one on either
side, on the horizontal plates of the palatines laterally to the
median palatine suture.

As above, except that the sphenoid is not involved and the two
palatines are mobilized simultaneously.
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Sphenopalatine suture (Fig. 8.6)

Suture margin:

Suture type:

Patient:
Therapist:
Hand position:

Method:

Figure 8.6 Sphenopalatine
suture

® The lower lateral surface of the body of the sphenoid articulates
with the sphenoid process of the palatine bone.

® The bottom anterior corner of the sphenoid body articulates with
the orbital process of the palatine.

® The anterior margin of the medial plate of the sphenoid pterygoid
process articulates with the posterior margin of the palatine
perpendicular plate.

® The pterygoid notch articulates with the pyramidal process of the
palatine.

(All four joints):

Plane suture. (The technique releases in particular the pterygoid
notch of the sphenoid from the pyramidal process of the palatine.)
Supine.

Stand beside the patient’s head, on the opposite side to the dysfunction.
Cranial hand:

» Span the greater wings with your thumb and your middle or index
finger.

Caudal hand:

» Position the index finger intraorally on the horizontal plate of the
palatine (at the height of the last molar) on the dysfunctional side.

Disengagement:

> Move the palatine anterolaterally, to release the pyramidal process

from the pterygoid notch.
> At the same time, guide the greater wings caudad (flexion).

Establishing the PBMT:

> Maintain the disengagement, while at the same time establishing
the PBMT between the sphenoid and the palatine.
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» Follow the sphenoid in the direction of greater motion (in the
motion axes of flexion/extension, torsion and side bending-
rotation, etc.).

> Move it just far enough in these directions for the membrane
tensions (between flexion and extension, torsion right and left,
etc.) to be in the best possible reciprocal balance.

» Follow the palatine in the directions of greater motion (of ease).

» Follow it just far enough in these directions for the tensions on the
sphenopalatine suture to be in the best possible reciprocal balance.

» This makes it possible for a new tension equilibrium to be
established between palatine and sphenoid.

> Establish the PBFT.

» Maintain the PBT until the abnormal tension has corrected itself
and the inherent homeostatic forces (PRM rhythm etc.) have
stabilized.

> Breathing assistance: The patient can assist as follows: at the end of
an in-breath, hold the inhalation for as long as possible, while
performing a plantar flexing of both feet. Repeat for several
breathing cycles.

» A fluid impulse may be used to direct energy from the opposite
parietal tuber.

Median palatine suture (Fig. 8.7)

Therapist:
Hand position:

Method:

Stand beside the patient’s head.
Cranial hand:

» Span the greater wings with your thumb and your middle or index
finger.

Caudal hand:

» Position your index and middle fingers intraorally one on either
side, on the horizontal plates of the palatines.

Disengagement:

» Immobilize the greater wings in the neutral position.

» Spread the index and middle fingers of your caudal hand to gently
disengage the suture.

» Permit all palatine motions/tissue unwinding without reducing
the gentle disengagement.

» With each release of the tissues, seek the new limit of motion of
the palatines laterally.

Establishing the PBT:

> Maintain the disengagement while establishing the PBMT between
the sphenoid and the palatine - the position in which the
abnormal tensions in the joints are in the best possible reciprocal
balance - and the PBFT.

> Breathing assistance: The patient can assist as follows: at the end of
an in-breath, hold the inhalation for as long as possible, while



Figure 8.7 Median palatine
suture
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performing a plantar flexing of both feet. Repeat for several
breathing cycles.

> A fluid impulse may be used to direct energy from the mid-line.

> At the end of the technique, the motion of the palatine should be
re-synchronized with the motion of the sphenoid in harmony with
primary respiration.

» During the inspiration phase, go with the sphenoid and the
palatines into flexion and ER; during the expiration phase, go with
the sphenoid and the palatines into extension and IR.

263



9

The zygomatic bones

THE MORPHOLOGY OF THE ZYGOMATIC BONE ACCORDING TO ROHEN'

In its motion dynamics, the zygomatic bone corresponds to the
clavicle. The relationship between the maxilla and the neurocranium,
with interposition of the zygomatic bone, is analogous to the
separation of the upper limb and thorax by the clavicle. By connecting
the maxilla to the frontal and temporal bones, the zygoma links the
expressivity of the three bones and thus plays a crucial role in
physiognomic expression. It serves to integrate the viscerocranium and
neurocranium or, to be more precise, the viscerocranium, skull-cap
and cranial base. Binocular vision, the means by which we receive an
accurate image of our environment, is possible only as a result of the
evolutionary forward migration of the eyes; laterally, the zygomatic
bone forms a border between the orbit and the temporal sinus.

LOCATION, CAUSES AND CLINICAL PRESENTATION OF DYSFUNCTIONS
OF THE ZYGOMATIC BONE

Osseous dysfunction

Causes:

Causes:

Sequelae:

The zygomatic bone links the bones of the face to the temporal bone
via the intermediary of the sphenoid and under the influence of the
occiput. Its relationship with the four bones which surround it, is
thus one of integration and balance.

a) Sphenozygomatic suture
Falling on or a blow to the cheek, and SBS dysfunctions.

b) Temporozygomatic suture
Falling on or a blow to the cheek, and SBS dysfunctions.

The sliding motion of the zygomatic and temporal processes at the
temporozygomatic suture integrates the influences of the sphenoid
and occiput. If the suture is compressed, the mobility relative to the
temporal bone is restricted.

Impaired mobility of the temporal and zygomatic bones.

Blocking of the temporozygomatic suture could result in the
zygomatic process of the temporal bone being unable to slide
downward and outward with the temporal process of the zygomatic
bone during the inspiration phase. This would obstruct the temporal
bone in internal rotation during the inspiration phase. Remember: The
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zygomatic bone is largely influenced by the sphenoid, while the
temporal bone is influenced by the occiput.

¢) Frontozygomatic suture
Clinical presentation: Orbital disturbance, resulting in visual impairment.

d) Zygomaticomaxillary suture
Causes: Falling, or a blow to the face.
Clinical presentation: Ortbital disturbance, disturbance of the maxillary sinus, resulting in
sinusitis.

Muscular dysfunction

Masseter muscle
Sequelae: Restriction of the mobility of the zygomatic bone.

Fascial dysfunction

Masseteric fascia, temporal fascia.
Causes: Tension in the anterior cervicocranial fascias and dysfunction of
visceral structures.
Sequelae: Restriction of the mobility of the zygomatic bone.

Causes of dysfunctions of the zygomatic bone

Primary dysfunction

@ Intraosseous
® Traumatic injury: falling on and blows to the zygomatic bone

Secondary dysfunction

® Due to dysfunction of the frontal bone, temporal bone and
maxilla, more rarely due to dysfunction of the sphenoid and
occipital bone.

Examination and techniques

History-taking

Visual assessment

Palpation of the position

Palpation of primary respiration

Motion testing

Rotation dysfunction

Decompression of the zygomatic bone
Sphenozygomatic suture

Frontozygomatic suture, see The Frontal bones
Temporozygomatic suture, see The Temporal bones
Zygomaticomaxillary suture, see The Maxillae
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DIAGNOSIS

History-taking
Falling on or blows to the zygomatic bone; in rare cases very frequent
supporting of the head on the hand at the zygomatic bone can lead
to a dysfunction.

Visual assessment
® Zygomatic bone: prominent (ER) or recessive (IR)
@ Orbital diameter: enlarged (ER) or reduced (IR)

Palpation of the position
» Zygomatic bone: prominent (ER) or recessive (IR)
» Eye margin: everted (ER) or inverted (IR)
» Temporozygomatic suture: downward, outward and slightly
anterior (ER), or upward, inward and slightly posterior (IR)

Palpation of primary respiration (Fig. 9.1)
@ Biomechanical/biodynamic palpation, motion testing as required.
@ If palpation reveals a restriction, the therapist may induce an
impulse in the direction of the restriction. This will emphasize it,
making it easier to sense from which structure it originates.

Therapist: Take up a position at the head of the patient.
Hand position: » Your two thumbs should touch one another and form a fulcrum.
» Position the index fingers, middle fingers and ring fingers of both
hands on the two zygomatic bones. Place your index fingers
on the maxillary processes, your middle fingers on the lower
margins and your ring fingers on the posterior margins of the
zygomatic bones.

Figure 9.1 Palpation of
primary respiration of the
zygomatic bones
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Figure 9.2 (a,b) Palpation @
of primary respiration of the
zygomatic bones. Alternative

hand position

(b)

Alternative hand position: (Figs 9.2a,b)

» Place your thumbs anterior on the two frontal processes of the
zygomatic bones (on the orbital margins).

» Place your index fingers on the posterior-inferior margins of the
two zygomatic bones.

» Position your middle fingers posterior on the frontal processes of
the two zygomatic bones (on the posterior-superior margins).



Figure 9.3 PR inspiration
phase: biomechanical
approach

9 The zygomatic bones

Biomechanical approach

During the inspiration phase, an external rotation of the zygomatic
bone occurs.

The motion of the zygomatic bone is induced by the sphenoid via
the sphenoidal greater wings. It is also dependent upon the
movement of the frontal bone, maxilla and temporal bone.

The orbital surface moves anterior, outward and slightly downward
(influenced by the sphenoid).

This results in enlargement of the orbit at the diameter running
from an inside, upper position to an outside, lower position. The
angle between zygomatic bone and frontal bone is also increased.
The temporal process moves in an outward, downward and slightly
anterior direction, while the zygomatic process of the temporal
bone moves outward, downward and slightly posterior. The sliding
motion of the two processes at the temporozygomatic suture
integrates the influences of sphenoid and occipital bone.

Inspiration phase of the PR, normal finding (Fig. 9.3): ER

» The maxillary process moves in a lateral, anterior and slightly

>
>

superior direction.
The frontal process moves anterolaterally.
The posterior-inferior margin moves inferiorly and medially.

Expiration phase of the PR, normal finding: IR

>

>
>

The maxillary process moves in a medial, posterior and slightly
inferior direction.

The frontal process moves posteriorly and medially.

The posterior-inferior margin moves superiorly and laterally.

External rotation

External rotation
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Alternative hand position,

unilateral:
Therapist:

Figure 9.4 PR inspiration
phase: biodynamic approach

Figure 9.5 Palpation of
primary respiration of the
zygomatic bones. Alternative
hand position, unilateral

Biodynamic/embryological approach
Inspiration phase of the PR, normal finding (Fig. 9.4):

» The zygomatic bone and maxilla move in an anterior, inferior
direction.

Expiration phase of the PR, normal finding:

» The zygomatic bone and the maxilla move in a posterior, superior
direction.

» Compare the amplitude, strength, ease and symmetry of the
motion of the zygomatic bone.

» Other types of zygomatic bone motion may sometimes occur
during external and internal rotation. These provide an indication
as to further dysfunctions of the particular zygomatic bone
involved.

» Zygomatic-bone dysfunctions may be unilateral or bilateral,
symmetrical or asymmetrical.

(Fig. 9.5)
Take up a position at the head of the patient on the side to be tested.

L




Hand position:

Method:

Motion testing
Hand position:
Method:
During the inspiration phase:

9 The zygomatic bones

Cranial hand:

> Span the greater wings with your thumb and your middle or index
finger.

Caudal hand:

> Position your index finger intraorally on the inner surface of the
zygomatic bone.

> Place your thumb on the outer surface of the zygomatic bone.

> With your cranial hand, passively follow the motion of the SBS
into extension and flexion.

» With your caudal hand, you will be able to sense whether the
zygomatic bone moves in harmony with the motion of the SBS.

Inspiration phase, normal finding: ER

» The maxillary process moves in an anterolateral and slightly
superior direction.
> The frontal process moves anterolaterally.

Expiration phase, normal finding: IR

» The maxillary process moves in a medial, posterior and slightly
inferior direction.
> The frontal process moves in a medial, posterior direction.

As above.

Testing of ER and IR.

» On the frontal processes and maxillary processes, direct an impulse
in an anterolateral direction.

> On the lower margin of the zygomatic bone, direct an impulse
medially and superior.

During the expiration phase:

> On the frontal processes and maxillary processes, direct an impulse
medially and posterior.

> On the lower margin of the zygomatic bone, direct an impulse
laterally and inferior.

» Compare the amplitude and the ease of motion, or the force
needed to bring about motion at the zygomatic bones.

TREATMENT OF THE ZYGOMATIC BONES

Rotation dysfunction (Fig. 9.6)

Therapist:

Take up a position at the head of the patient, somewhat away from
the side of the dysfunction.
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Figure 9.6 Rotation

dysfunction

Hand position:

Method:

Hand on the frontal bone:

» Span the frontal bone with your thumb and middle finger (and/or
index finger), by hooking them firmly around the outside of the
zygomatic processes of the frontal bone.

Hand on the dysfunctional side on the zygomatic bone:

» Position your index finger on the orbital margin.
» Place your middle finger on the posterior-inferior margin of the
zygomatic bone.

Establishing the PBMT:

» With the hand that is on the frontal bone, passively follow the
motion of the frontal bone into extension and flexion.

During the inspiration phase, follow the ER of the zygomatic bone.

» The index finger on the frontal process and maxillary process
follows anteriorly and laterally.

» The middle finger on the lower margin follows inferiorly and
medially.

During the expiration phase, follow the IR of the zygomatic bone.

» The index finger on the maxillary process follows in a medial,
posterior and slightly inferior direction.
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» The middle finger on the frontal process follows posteriorly and
medially.

» The PBMT is the position between ER and IR in which the
abnormal tensions on the joints are in the best possible reciprocal
balance. Establish the PBFT.

» Maintain the PBT until a correction of the abnormal tension has
been achieved and the inherent homeostatic forces (PRM rhythm,
etc.) have stabilized.

> At the end of the technique, the motion of the zygomatic bone
should be re-synchronized with the sphenoid motion in harmony
with the PRM rhythm.

» During the inspiration phase, go with the sphenoid and the
palatine bones into flexion and ER; during the expiration phase, go
with the sphenoid and the palatine bones into extension and IR.

Biodynamic approach

Encourage the spontaneous occurrence of a still point or corrective
inspiration phase, external rotation and expansion or expiration
phase, internal rotation and retraction of the zygomatic bone, by
means of palpation, carried out in a state of relaxed, non-invasive
attention and empathy. Synchronize this treatment with the inherent
homeodynamic forces and rhythmic patterns. This approach requires
no encounter or confrontation with tissue resistances and no
inhibition of any phase of primary respiration.

Alternative hand position: (Fig. 9.7)

Figure 9.7 Rotation
dysfunction. Alternative hand
position
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Therapist: Take up a position at the head of the patient somewhat away from the
side of the dysfunction.
Hand position: Hand on the frontal bone:

> Span the frontal bone with your thumb and middle finger (and/or
index finger), by hooking them firmly around the outside of the
zygomatic processes of the frontal bone.

Hand on the zygomatic bone on the dysfunctional side:

» Position your index finger intraorally on the lower margin of the
zygomatic bone.

» Place your thumb outside, on the zygomatic bone. Grasp the
zygomatic bone with your two fingers.

Method: As above.

Decompression of the zygomatic bone (Fig. 9.8)

Therapist: Take up a position beside the patient’s head, on the same side as the
dysfunction.

Figure 9.8 Decompression
of the zygomatic bone



Hand position:

Method:

9 The zygomatic bones

Cranial hand:

> Span the frontal bone with your thumb and ring finger.

» Also position your thumb on the greater wing on the affected side.

» Place your index finger on the frontal process of the maxilla on the
affected side.

Caudal hand:

» Place your index finger intraorally, on the lower margin of
the zygomatic bone.

» Place your thumb outside, on the zygomatic bone. Grasp the
zygomatic bone with your two fingers.

» Hold the frontal bone and sphenoid and the maxillae firmly in the
neutral position. While doing this, administer laterally-directed
traction on the zygomatic bone.

» Permit all motions/tissue unwinding without reducing the
traction.

» Establish the PBMT, PBFT.

Sphenozygomatic suture (Fig. 9.9)

Suture margin:

Suture type:
Therapist:

Hand position:

Figure 9.9
Sphenozygomatic suture

The anterior-directed zygomatic process joins the anterior margin of
the greater wing.

Serrated suture.

Take up a position beside the patient’s head, on the opposite side to
the dysfunction.

Cranial hand:

» Span the greater wings with your thumb and your middle finger.
» Place your index finger on the zygomatic process of the frontal
bone.
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Method:

Note:

Alternative hand position:
Patient:

Therapist:

Hand position:

Caudal hand:

» Grasp the frontal process of the zygomatic bone with your thumb
and index finger.

a) Disengagement:

Cranial hand:

» Hold the sphenoid firmly in the neutral position. Similarly, hold
the affected side of the zygomatic process of the frontal bone in
position with your index fingers.

Caudal hand:

> At the same time, administer traction on the zygomatic bone
caudad with your thumb and index finger.

» Permit all motions/tissue unwinding without reducing the
traction.

b) Direct technique

» A dysfunction in ER is treated by going with the sphenoid into the
extension position during the expiration phase and holding it
there.

» A dysfunction in IR is treated by going with the sphenoid into
flexion during the inspiration phase and holding it there.

c¢) Establishing the PBT

» Maintain the gentle disengagement while you establish the PBMT
of the zygomatic bone - the position between ER and IR in which
the abnormal tensions on the joints are in the best possible
reciprocal balance - and the PBFT.

» Maintain the PBT until a correction of the abnormal tension has
been achieved and the inherent homeostatic forces (primary
respiration, etc.) have stabilized.

» A fluid impulse may be used to direct energy from the opposite
lambdoid suture or caudad of it.

An exaggeration technique may be indicated, rather than a direct
technique.

» If the dysfunction is in ER, go with the sphenoid into flexion
during the inspiration phase and hold it there.

» In the case of a dysfunction in IR, go with the sphenoid into
extension during the expiration phase and hold it there.

(see Fig. 9.5)

The patient’s head is turned toward the opposite side from the
dysfunction.

Take up a position beside the patient’s head, on the same side as the
dysfunction.

Cranial hand:

» Span the greater wings with your thumb and middle finger.
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Caudal hand:

» Grasp the zygomatic bone, by placing your thumb outside on the
zygomatic bone and your index finger on the zygomatic bone from
inside (intraorally).

Temporozygomatic suture (Fig. 9.10)

Suture margin:

Suture type:
Patient:

Therapist:

Hand position:

Method:

Figure 9.10
Temporozygomatic suture

The posterior-directed temporal process of the zygomatic bone joins
the zygomatic process of the temporal bone.

Serrated suture.

The patient’s head is turned toward the opposite side from the
dysfunction.

Take up a position beside the patient’s head, on the opposite side
from the dysfunction.

Cranial hand on the temporal bone:

» Grasp the zygomatic process with your thumb and index finger.
» Position your middle finger in the external acoustic meatus.

» Place your ring finger on the mastoid process.

» Place your little finger on the mastoid portion.

Caudal hand on the zygomatic bone:

» Grasp the temporal process of the zygomatic bone with your index
finger and thumb.

Disengagement:

» Administer traction posterior with the index finger and thumb that
are on the temporal bone.

» Administer traction anterior with the index finger and thumb that
are on the zygomatic bone.
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Reference

» Permit all motions/tissue unwinding that occur.
» Hold this position until you sense a release of the tension at the
suture.

Direct technique

» Hold the zygomatic bone gently in position. During the
inspiration phase, go with the temporal bone into an external
rotation and hold it there.

> Establish the PBMT, PBFT.

At the end of the technique, the motion of the zygomatic bone
should be re-synchronized with the temporal-bone motion in
harmony with the PRM rhythm.

» During the inspiration phase, go with the temporal bone and
zygomatic bone into ER; during the expiration phase, go with the
temporal bone and zygomatic bone into IR.

» A fluid impulse may be used to direct energy from the opposite
lambdoid suture or caudad of it.

1 Rohen JW. Morphologie des menschlichen Organismus, 2. Aufl. Stuttgart:
Verlag freies Geistesleben; 2002:367.



The nasal bones, lacrimal
bones and inferior nasal
conchae

THE NASAL BONES

Causes of dysfunctions of the nasal bones

Primary dysfunction

® The primary cause as a rule is traumatic injury due to blows, falls or
a tightly-fitting glasses frame.

Secondary dysfunction

® Secondarily due to dysfunction of the maxilla and frontal bone.

Examination and techniques

History-taking

Visual assessment and palpation of the position

Palpation of primary respiration

Motion testing

Global technique of the nasal bone

Frontonasal suture

Nasomaxillary suture, see The Maxillae (lift and spread technique)
Internasal suture

DIAGNOSIS

History-taking
Disturbance of nasal secretion and nasal breathing, prior traumatic
injuries

Visual assessment and palpation of the position
> Asymmetric nasal bones
» Painful nasal-bone cranial sutures

Palpation of primary respiration (Fig. 10.1)
Therapist: Take up a position at the head of the patient.
Hand position: » Position your index fingers on both sides of the nose, one on each
nasal bone.
> Rest the other fingers passively on the cranium.
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Figure 10.1 Palpation of
primary respiration of the
nasal bones

Alternative hand position: (see Fig. 10.3)
Therapist: Take up a position beside the patient’s head.
Hand position: Cranial hand:

» Place your cranial hand on the frontal bone with your middle
finger on the metopic suture, immediately above the frontonasal
suture.

» Position your index and ring fingers next to the middle finger.

Caudal hand:
» Place your thumb and index finger one on either nasal bone.

Biomechanical approach

@ During the inspiration phase, an external rotation of the nasal
bone occurs.

® The nasal bone is influenced by the frontal bone and maxilla and,
via them, by the sphenoid.

Inspiration phase of the PR, normal finding (Fig. 10.2): ER
> The internasal suture moves posterior.
Expiration phase of the PR, normal finding: IR

» The internasal suture moves anterior.

» Compare the amplitude, strength, ease and symmetry of the
motion of the nasal bones.

» Other types of motion of the nasal bones may sometimes occur
during external and internal rotation. These provide an indication
as to further dysfunctions of the particular nasal bone involved.

» Nasal bone dysfunctions may be unilateral or bilateral,
symmetrical or asymmetrical.



Figure 10.2 Inspiration
phase of the
PR/biomechanical approach

Motion testing

10 The nasal bones, lacrimal bones and inferior nasal conchae

External rotation

This differs from palpation of primary respiration in one feature only:
external and internal rotation of the nasal bone are now actively
induced by the therapist in harmony with the PRM rhythm. Compare
the amplitude and the ease of motion of the nasal bone under
consideration, or the force needed to bring about motion.

TREATMENT OF THE NASAL BONES

When treating a nasal bone, it is usually necessary to treat the maxilla
and frontal bone also.

Global technique to treat the nasal bones (Fig. 10.3)
Therapist: Take up a position beside the patient’s head.

Hand position:

Method:

Cranial hand:

» Place your cranial hand on the frontal bone with your middle
finger on the metopic suture, immediately above the frontonasal
suture.

» Place your index and ring fingers next to the middle finger.

Caudal hand:

» Place your thumb and index finger one on each nasal bone.

> Register the cranial movements of the frontal bone with your hand
resting passively on the frontal bone.

» During the inspiration phase, deliver an impulse into ER with the
thumb and index finger that are on the nasal bones.
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Figure 10.3 Global
technique to treat the nasal
bones

Frontonasal suture

Suture margin:

» During the expiration phase, deliver an impulse into IR with the
thumb and index finger that are on the nasal bones.

Biodynamic approach

Encourage the spontaneous occurrence of a still point or corrective
inspiration phase, external rotation and expansion or expiration
phase, internal rotation and retraction of the nasal bone, by means
of palpation, carried out in a state of relaxed, non-invasive attention
and empathy. Synchronize this treatment with the inherent
homeodynamic forces and rhythmic patterns. This approach requires
no encounter or confrontation with tissue resistances and no
inhibition of any phase of primary respiration.

» The upper margin of the nasal bone articulates with the medial
portion of the nasal part of the frontal bone (serrated suture).

» The bony ridge of the nasal bone (nasal crest) articulates with the
medial pointed projection (nasal spine) of the frontal bone (plane
suture).

Therapist: Take up a position beside the patient’s head.

Hand position:

(Fig. 10.4)
Cranial hand:

» Place your cranial hand on the frontal bone. Position your index
and middle fingers immediately above the frontonasal suture.

Caudal hand:

» Place your thumb and index finger one on each nasal bone.



Figure 10.4 Frontonasal

suture

Figure 10.5 Frontonasal
suture. Alternative hand

position

Method:

10 The nasal bones, lacrimal bones and inferior nasal conchae

Alternative position of the cranial hand I: (Fig. 10.5)

> Grasp the frontal bone at the zygomatic processes with your
thumb and index finger. Position the basal joint of your index
finger against the glabella.

Alternative position of the cranial hand Il, according to
Magoun: (Fig. 10.6)

» Position your middle finger on the glabella.
» Place your index and ring fingers alongside the metopic suture.

Disengagement:

» Administer gentle traction cephalad on the frontal bone.
> At the same time administer traction caudad on the nasal bones.
» Permit all motions/tissue unwinding that occur.
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Figure 10.6 Frontonasal
suture. Magoun’s alternative
hand position

Figure 10.7 Internasal
suture.

Internasal suture (Fig. 10.7)

Therapist: Take up a position beside the patient’s head.
Hand position: Cranial hand:

» Place your cranial hand on the frontal bone with your middle
finger on the metopic suture, immediately above the frontonasal
suture.

» Position your index and ring fingers next to the middle finger.
Caudal hand:

» Place your thumb and index finger one on each nasal bone.



10 The nasal bones, lacrimal bones and inferior nasal conchae

Method: Disengagement:

LACRIMAL BONES

DIAGNOSIS

History-taking

» Administer gentle traction cephalad on the frontal bone.

» Maintain this traction while spreading the nasal bones away from
one another.

» Permit all motions/tissue unwinding that occur.

Causes of dysfunctions of the lacrimal bones

Primary dysfunction

® Primary traumatic injury due to blows or falling.

Secondary dysfunction

® Secondarily due to dysfunction of the maxilla, frontal bone or
ethmoid.

Examination and techniques

History-taking

Palpation of primary respiration

Motion testing

Global technique to treat the lacrimal bones

Frontolacrimal suture

Ethmoidolacrimal and lacrimomaxillary sutures, see The Ethmoid
bone and The Maxillae

Disturbance of lacrimation (nasolacrimal duct), possibly also
disturbances of motion at the orbit, or disturbances of the ethmoid
air cells.

Palpation of primary respiration (Fig. 10.8)
Therapist: Take up a position beside the patient’s head on the side to be tested.
Hand position: » Place your cranial hand on the frontal bone.

» Place the index finger of your caudal hand on the lacrimal bone.

Biomechanical approach

The lacrimal bone is influenced by the maxilla, frontal bone and

ethmoid and, via these bones, by the sphenoid. During the
inspiration phase it rotates slightly outward relative to the frontal
process of the maxilla. The nasolacrimal duct enlarges.
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Fig.10.8 Palpation of
primary respiration of the
lacrimal bones

Figure 10.9 Inspiration
phase of PR/biomechanical
approach

External rotation

Back

Internal rotation

Inspiration phase, normal finding (Fig. 10.9): ER
» The lateral margins move anterolaterally.
Expiration phase, normal finding: IR

» The lateral margins move in a medial, posterior direction.

Biodynamic/embryological approach
Inspiration phase, normal finding (Fig. 10.10):

> Rotation of the lacrimal bone, during which its inferior portion
moves in a lateral direction.



Figure 10.10 Inspiration
phase of the PR/
biodynamic approach

Motion test

10 The nasal bones, lacrimal bones and inferior nasal conchae

Back Front

Expiration phase, normal finding:

> Rotation of the lacrimal bone, during which its inferior portion
moves in a medial direction.

This differs from palpation of primary respiration only in one feature:
the external and internal rotation of the lacrimal bone are now actively
induced by the therapist in harmony with primary respiration.

TREATMENT OF THE LACRIMAL BONES

When treating a lacrimal bone it is usually necessary to treat the
maxilla and the frontal bone also.

Global technique to treat the lacrimal bones (Fig. 10.11)

Therapist:
Hand position:

Method:

Take up a position beside the patient’s head, on the side to be tested.

» Place your cranial hand across the frontal bone.

» Position the index and middle fingers of your cranial hand on the
upper orbital margins, as close as possible to the frontolacrimal
suture.

» Place the index finger of your caudal hand on the lacrimal bone.

> Register the cranial motion of the frontal bone with your hand
resting passively on it.

» During the inspiration phase, with your index finger direct an
impulse into ER on the lacrimal bone.
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Figure 10.11 Global
technique to treat the
lacrimal bones

Alternative method:

» During the expiration phase, with your index finger direct an
impulse into IR on the lacrimal bone.

» During the inspiration phase, with your index and middle fingers
begin to tilt the frontal bone (flexion), while applying pressure on
the glabella in a posterior and superior direction with the basal
joint of your index finger (ER).

> Hold the frontal bone in flexion and ER, while directing impulses
into ER and IR on the lacrimal bone in harmony with the PRM
rhythm.

Biodynamic approach

Encourage the spontaneous occurrence of a still point or corrective
inspiration phase, external rotation and expansion or expiration
phase, internal rotation and retraction of the lacrimal bone, by means
of palpation, carried out in a state of relaxed, non-invasive attention
and empathy. Synchronize this treatment with the inherent
homeodynamic forces and rhythmic patterns. This approach requires
no encounter or confrontation with tissue resistances and no
inhibition of any phase of primary respiration.

Frontolacrimal suture (Fig. 10.12)

Suture margin:

Suture type:
Hand position:
Method:

The upper part of the lacrimal bone articulates with the anterior

quadrant of the ethmoidal notch.

Squamous suture.

As above.

» During the inspiration phase, with your index and middle fingers
begin to tilt the frontal bone (flexion), while applying pressure on
the glabella in a posterior and superior direction with the basal
joint of your index finger (ER).

» Hold the frontal bone in flexion and ER.
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Figure 10.12
Frontolacrimal suture

> At the same time move the lacrimal bone caudad (disengagement).

» Permit all motions/tissue unwinding of the lacrimal bone that
occur.

» With each release of the suture, seek the new limit of motion of the
frontal bone in the direction of external rotation and flexion.

» Establish the PBMT and PBFT.

> A fluid impulse may be used to direct energy from the occipital
bone.

INFERIOR NASAL CONCHAE

Causes of dysfunctions of the inferior nasal conchae

Primary dysfunction

® Traumatic injury due to blows, operations on the nose.

Secondary dysfunction

® Secondarily, due to dysfunction of the maxilla, palatine bone and
ethmoid bone, deviation of the nasal septum.

History-taking
Disturbance of nasal breathing.

TREATMENT OF THE INFERIOR NASAL CONCHAE

Dysfunctions of the inferior nasal conchae are corrected by treating
the maxilla, ethmoid bone, palatine bone, and sometimes the vomer.



The mandible and
temporomandibular joint

The temporomandibular joint (TMJ), viewed as part of the body as a
whole, was the subject of attention from the beginning of osteopathy.
To mention just a few examples, Still' and Sutherland* both
mention techniques for the treatment of temporomandibular joint
dysfunctions, while Magoun®, Fryette’ and Frymann®® describe
possible causes, and diagnostic and therapeutic methods for
problems of the temporomandibular joint.

In osteopathy - in contrast to the accepted treatments of traditional
medicine — considerable importance is also assigned to the temporal
bones in the development of temporomandibular dysfunctions.”

Smith, Hruby and Blood’" all speak of a close association between
dysfunctions of the temporomandibular joint and multiple
disturbances affecting the whole body.

ANATOMY OF THE TEMPOROMANDIBULAR JOINT (TM)) (Figs 11.1,11.2)

The temporomandibular joint (TM]) plays a direct or indirect role in
a number of functions, such as chewing, swallowing and sucking,
articulation of sounds, breathing and facial expression. The joint is
composed of the head of the mandible, which is cylindrical in shape,
and the mandibular fossa and articular tubercle of the temporal
bone. Between these lies the articular disk, which divides the joint
into an upper and a lower compartment, the meniscotemporal and
meniscocondylar joint spaces.

Head of the mandible (condylar process of the mandible)
Mandibular fossa and articular tubercle (temporal bone)
Articular disk

Articular capsule

Ligaments

Muscles

Nerves

The head of the mandible (Fig. /1.3)

® The head of the mandible forms the cranial end of the condylar
process (of the ramus of the mandible). It protrudes medially, and
its surface is convex, being cylindrical or ellipsoid in shape.”” The
cartilaginous layer is highly vascularized in newborns, a feature
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Figure 11.1 The
temporomandibular joint

Figure 11.2 Histological
section through the central
region of the TM|J
(preparation and
photograph: Priv-Doz. Dr C.
Schmolke, Anatomisches
Institut, University of Bonn).
From: Tillmann B. Farbatlas
der Anatomie. Zahnmedizin-
Humanmedizin. New
York/Stuttgart: Thieme;
1997:63, Figure 150
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that decreases with age. There is a reduction in thickness of
the cartilage at the articular head during the life of the individual.

@ The anterior portion of the mandibular head is oriented anteriorly
and superiorly. It is covered with fibrocartilage, and it articulates
with the articular tubercle of the temporal bone. Between the two
lies a disk.

@ The transverse axis of the mandibular head runs from anterolateral
to posteromedial, and obliquely downward. The extended axes
normally intersect at the anterior border of the foramen magnum.*

@ In its frontal and sagittal aspects the head of the mandible is
convex. The two mandibular heads are seldom symmetrical. They
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Figure 11.3 Right condylar
process (anterior view)

Lateral pterygoid
muscle Pterygo-

Head of
mandible

Attachment
Lateral of capsule

ligament Medial ligament

temporomandibular
aponeurosis

are flat at birth, and only become hemispherical when the child
begins to chew and the deciduous molars appear. The head of the
mandible attains its final cylindrical form when the permanent
dentition is complete."

The anterior surface of the mandibular head is the main articular
surface. It is covered with fibrocartilage.

The posterior, smooth portion of the mandibular head is oriented
posterosuperiorly. Although it is enclosed in the articular capsule,
it does not act as part of the joint. It is covered in taut connective
tissue.

The attachment of the articular capsule runs around the condylar
process.

Below this the bone is narrower and forms the neck of the
mandible.

Immediately below the head of the mandible, on the anterior
surface of the condyle, is a small depression, the fovea, for the
insertion of the lateral pterygoid muscle.

The mandibular fossa and articular tubercle (Fig. I [.4)

The mandibular fossa is situated on the inferior surface of the
temporal squama. It is two to three times the size of the articular
surface of the head of the mandible.
Only the anterior portion of the mandibular fossa, belonging to the
squamous part, forms part of the joint. It runs from the articular
tubercle dorsally to the petrosquamous fissure, and measures about
19 mm in the anteroposterior direction by about 25 mm wide.
The posterior portion does not form part of the joint. It belongs
to the tympanic part, and lies outside the articular capsule. It is
covered in taut connective tissue. The chorda tympani emerges at
the petrotympanic fissure.”
The axis of the mandibular fossa, like that of the mandibular head,
runs posteromedially. In its frontal and sagittal aspects the fossa is
concave.
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Figure 11.4 Mandibular
fossa and articular tubercle
of the temporal bone

Zygomatic process
Articular tubercle

Lateral ligament
Mandibular fossa

Postglenoid tubercle

External acoustic meatus

@ Anteriorly the fossa gives way to the saddle-shaped articular
tubercle, which has a slanting articular surface, oriented posteriorly
and inferiorly.

® The anterior part of the fossa and the tubercle are covered in
fibrocartilage. The fibers are mainly collagenous and run both
obliquely and parallel, from the petrotympanic fissure and the
superior anterior portion of the posterior zygomatic (postglenoid)
tubercle to the articular tubercle. The intermediate zone is
capable of proliferation and so of initiating repair processes
throughout life.

@ In sagittal section the fossa and the tubercle describe an S-shaped
course.

The bone architecture of the masticatory system's'

The structure of the cranium makes it highly resistant to the effects of
force. A number of factors contribute to this resistance: the elasticity
of the bone, the buttressed structure, the tensile restraint of the dural
system, the absorption of vibration by the paranasal sinuses, and the
way in which the viscerocranium articulates with the skull.

The enormous forces generated by the muscles during mastication
affect the anterior and middle cranial fossae in particular. The
masticatory muscles exert a downward tension on the middle cranial
fossa, while the pressure generated by chewing is transmitted upward
by buttresses of the maxilla and mandible.

In the case of the maxilla, these are the buttress of the canine, the
zygomaticomaxillary buttress and the less robust pterygomaxillary
buttress. The buttress of the canine transmits the forces from the
alveoli of the canine teeth around the piriform aperture to the frontal
process of the maxilla and medial orbital margin. The zygomatico-
maxillary buttress distributes the forces from the alveoli of the molars
to the zygomatic bone. From there, they are transmitted to the frontal
bone via the frontal processes of the zygomatic bones, then onward
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to the inferior temporal line and forward to the lateral superior roof
of the orbit. A second route leads from the zygomatic bone to the
zygomatic arch and articular tubercle. The pterygomaxillary buttress,
which is less robust, transmits the pressure from the rear molars to
the middle of the cranial base.

In the mandible, the forces are transmitted to the basal arch, which
comprises the base of the mandible, the central part of the ramus and
the condylar process. The bone fibers in the condylar process run in
an oblique vertical direction from posterior cranial to anterior caudal.
In addition to the basal arch, the mandible includes the apophysis for
the insertion of the temporalis muscle, the masticatory muscle
extending from the coronoid process to the body of the mandible,
and the angular apophysis, on the angle of the jaw.

The course of the fibers in the temporal region of the joint is
complex. In the horizontal plane the fibers are oriented along
the course of the zygomatic arch. They divide at the roots of the
zygomatic processes of the temporal bone. Transverse fibers continue
into the infratemporal crest of the greater wings of the sphenoid, and
combine with the pterygo-sphenoidal-frontal buttress. Other,
longitudinally oriented fibers continue into the squamous part of the
temporal bone.

In the frontal plane, the fibers run vertically and link the tabulae of
the temporal bone.

The articular disk (Figs 11.5, 11.6)

The articular disk divides the TMJ into an upper and a lower
compartment and forms the effective joint socket. The disk is
biconcave and made of fibrocartilage.

There are individual variations in shape, since the disk adapts to
the adjacent components of the joint.*->?

The central portion is shallow (1-2 mm). At the time of birth,
however, it is of even thickness throughout.?*

The disk consists of an anterior, central (intermediate) and
posterior parts or bands. The posterior part splits into two layers to
create the bilaminar zone; however, there are differences in the
structure of the bands.

The peripheral parts are firmer than the central parts of the disk.”

@ Anterior: taut connective tissue and cartilage.

@ Middle: taut connective tissue.

@ Posterior, superior layer: elastic connective tissue (collagen and many
elastic fibers).

® Posterior, inferior layer: taut, non-elastic connective tissue.

Adjacent structures

@ Anteriorly, medially and laterally the disk is connected to the
articular capsule.

@ Anteriorly the disk connects with the lateral pterygoid muscle.
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Figure 11.5
Temporomandibular joint,
sagittal section

Figure 11.6 Lateral view of
the right TMJ

Mandibular fossa
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meatus Articular tubercle
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Condylar process

Bilaminar zone Mandibular fossa

Articular disk Articular tubercle

External
acoustic
meatus
External
pterygoid
muscle

Condylar process

Articular capsule

Styloid process
Anterior band

® The posterior superior layer is attached to the border of the
tympanosquamous and petrosquamous fissures (discotemporal
ligament).

@ The posterior, inferior layer is attached to the rear aspect of the
neck of the mandible (discocondylar ligament).

® Posteriorly, the bilaminar (retrodiscal) zone gives way to loose,
fat-rich connective tissue through which run blood vessels
including a venous plexus (the retrodiscal pad).

@ This pad of tissue provides protection from pressure to the chorda
tympani, which exits at the petrotympanic fissure. It also has an
effect on motion in the TMJ.%®

Embryonic development

The articular disk develops in the 7'; week in utero.”
During embryonic development it extends to penetrate the
tendons of the pterygoid muscle. Posteriorly, the superior lamina is
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attached in the region of the petrosquamous fissure, the medial
lamina moves through the fissure to the malleus and the anterior
ligament of the malleus in the middle ear and the inferior lamina of
the disk attaches to the condyle.

Function: The disk serves the function of evening out the difference in size and

shape between the head of the mandible and the joint cavity. It
improves the distribution of pressure in the joint by enlarging the
effective surface, so reducing the forces on the TMJ from masticatory
pressure.® It also serves as a movable joint cavity that changes its
position with the movements of the condyle. The disk divides the
joint compartment into an upper joint (gliding motion) and a lower
joint (combined rotation and gliding motion). The taut discocon-
dylar ligament maintains the disk in its location on the head of the
mandible. This makes it highly important for the coordination
between the disk and the condyle during movement of the jaw.

Biomechanics of the disk”

Physiological closing of the mouth: the disk lies centrally in the
mandibular fossa. During mouth closure, a physiological position
exists between the condylar process and the joint surface of the
temporal bone. The retrodiscal pad is folded and the discotemporal
ligament relaxes. Increased load has the effect of making the disk tend
to glide posteriorly. The lateral pterygoid muscle (superior belly)
opposes this motion.

® Opening of the mouth: the discotemporal ligament is stretched,
preventing further opening of the mouth.

@ Middle stage of mouth opening: The disk glides anteriorly in
absolute terms, but posteriorly in relation to the condyle.

® Maximum opening of the mouth: The disk glides posteriorly in
relation to the condyle.

The articular capsule (Fig. [1.7)

Figure 11.7 The capsule
and disk of the TM)

The articular capsule extends from the condyle to the disk and from

the disk to the temporal bone, so that it is possible to distinguish an
upper and a lower joint space. Only on the lateral side do true capsule

External
acoustic
meatus

Articular
capsule

Articular capsule
Bilaminar zone

Condylar process
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Note:

Ligaments (Figs /1.8, 11.9)

Origin:
Anterior part:

Insertion:
Posterior part:

fibers run directly from the condyle to the temporal bone. The joint
capsule is fairly wide, looser above and tauter below the disk."** It
can be seen as a peripheral, fibrous and synovial continuation of
the disk.”

The anterior attachment of the capsule allows plenty of room for
motion to the articular head, especially in the anterior direction, and is
usually able to prevent tearing of the capsule in the case of luxation.**

Attachment to the temporal bone: circular

@ Anteriorly: to the tubercle. A layer of collagenous fibers runs
medially. This layer can be described as a continuation of the disk
or a thickening of the fascia of the lateral pterygoid muscle.

@ Laterally the fibers of the disk and capsule connect with the lateral
ligament of the temporomandibular joint and approach the
masseter and temporalis muscles.*

@ Medially and laterally: to the bone-cartilage boundary.

@ Posteriorly: to the bone, immediately anterior to the petrotympanic
fissure.

Attachment to the mandible

@ Anteriorly, medially and laterally: to the bone-cartilage boundary.

@ Posteriorly: to the transition between the head and the condyle.

® The posterior attachment of the joint capsule is approximately
5 mm deeper than anterior.

@ Posteriorly there is transition of the capsule into the retrodiscal pad.*

@ Fibers of the superior head of the lateral pterygoid muscle attach to
the anterior side of the capsule.*

There is no vascularization or innervation of the joint surfaces of the
mandible and temporal bone, or of the disk. The articular capsule
and the posterior bilaminar (retrodiscal) tissue, in contrast, are highly
vascularized and richly supplied with nerves, especially nociceptors;
they are therefore extremely pain-sensitive and susceptible to
inflammatory processes. The anterior attachment of the disk is also
vascularized and innervated, but less so than the posterior
attachment.”*

Lateral ligament of the temporomandibular joint
(lateral or temporomandibular ligament)®

Root of the zygomatic arch of the temporal bone.

Surrounds the articular tubercle and runs from anterior to the tubercle
on the zygomatic process of the temporal bone in an obliquely
posterior direction.

Laterally and posteriorly on the neck of the mandible.

Runs behind the articular tubercle on the zygomatic process.



Figure 11.8 Ligaments of

the TM]

Figure 11.9 Lateral view of

the right TM)

Insertion: Posteriorly and slightly inferiorly on the condyle, together with the

Function:
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Pterygospinous ligament

Medial ligament
Pterygomandibular raphe
Sphenomandibular ligament

Pterygomandibular raphe

Stylohyoid ligament

External
acoustic
meatus

Articular capsule

/Articular tubercle

Lateral ligament

Auriculo- Masseteric nerve
temporal
nerve Masseteric artery

. Transverse facial artery
Superficial
temporal Maxillary artery
artery

middle and posterior part of the capsule.

Posteriorly the ligament is firmly interlinked with the articular

capsule.

@ Strengthens the temporomandibular joint capsule.
@ Limits extreme protrusion and retrusion of the mandible.
@ Resists inferior movement of the mandible as the mouth begins to

open.

@ Gives support during the transition from rotation to gliding

movement and the reverse.

@ Stabilizes the mandibular head on the operative side during molar

grinding movements.

Lateral collateral ligament

The lateral collateral ligament has been distinguished from the lateral

ligament of the temporomandibular joint.*

This ligament is fairly thin and weak. The superior part is wider

than the inferior part.
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Origin:
Insertion:
Function:

Origin:
Insertion:
Function:

Origin:
Insertion:

Function:

Origin:
Insertion:

Function:
Origin:

Insertion:
Function:

Origin:
Insertion:

Course:
Function:

Origin:

Insertion:

Origin:
Insertion:

Disk.
Condyle.
Controls jaw movement.

Medial (collateral) ligament

This ligament is significantly thicker than the lateral collateral
ligament.

Disk.

Medially on the condylar process.

Supports and limits condyle movement.

Stylomandibular ligament

Styloid process of the temporal bone.

Posterior border of the angle of the mandible; fascia of medial
pterygoid muscle.

@® Limits protrusion.

@ Reinforces the parotid fascia and masseteric fascia.

Sphenomandibular ligament: thin, broad ligament,

medial to capsule

Spine of the sphenoid.

Lingula of the mandible, mandibular foramen on the medial surface
of the ramus.

Limits inferior movement and protrusion of the mandible.

Pterygomandibular raphe

Pterygoid hamulus of the sphenoid.

Internal surface of the body of the mandible, above the mylohyoid line.
Limits extreme movements of the mandible.

Tanaka ligament”

Medial ligament.

Wall of the middle fossa, immediately posterior to the attachment of
the superior part of the lateral pterygoid muscle to the disk.
Medially and slightly anteriorly.

Provides medial reinforcement; holding function during the anterior
and posterior movement of the disk.

Anterior ligament of the malleus

Anterior process of the malleus in the middle ear.

@ Petrotympanic fissure; a few fibers run to the spine of the sphenoid
and onward with the sphenomandibular ligament to the ramus of
the mandible.

@ Continuity of connective tissue through to the tympanic
membrane has been found to exist.**

Pintus ligament: occurrence not regular

The malleus, in the middle ear.
Passes through the petrotympanic fissure to the head of the mandible.



Muscles (Fig. 11.10)

Origin:

Insertion:

Course of fibers:

Function:

Origin:
Insertion:

Course of fibers:
Function:

Origin:

Insertion:
Course of fibers:
Function:

Origin:
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Temporalis muscle (Fig. I 1.11)

@ Temporal fossa (temporal, sphenoid, parietal and frontal bones)

@ Fan-shaped origin

® Deep layer: inferior temporal line.

@ Superficial layer: temporal fascia.

@ Further origins: temporal fascia of the sphenoid bone and posterior
of the zygomatic bone.

Coronoid process. Further fibrous attachments to the middle part of

the anterior capsule (not directly to the disk).*

@ Anterior part: vertically, from inferior to superior.

@ Medial part: from anterior and inferior to posterior and superior.

@ Posterior part: from anterior and inferior to posterior and superior
or horizontally.

@ Elevation of the mandible. Active in posteriorly directed biting

force (anterior and posterior parts).”

Adduction of the mandible.

Positioning of the mandible to ensure optimum bite using masseter

and pterygoid muscles.

Tensing of capsule.”

Pars posterior: Retrusion.

Innervation: mandibular nerve (CN V3).

(Each of the three parts of the muscle has its own nerve

branch.)

Masseter muscle (Fig. 1 1.12)
Innervation: mandibular nerve (CN V3).

Deep part

Posterior third of the zygomatic arch.

@ Almost perpendicular at the masseteric tuberosity of the ramus of
the mandible.

® Deep part: lateral part of the anterior articular capsule (not directly
to the disk).”

Vertical.

® Elevation of the mandible, especially in the case of anteriorly
directed biting force; laterotrusion; tensing of capsule.®®

@ Active in laterally directed biting force on the ipsilateral side.”

Superficial part

Anterior two-thirds of the zygomatic arch.

Obliquely at the angle of the mandible.

From superior and anterior to posterior and inferior.

Elevation of the mandible and protrusion.

Medial pterygoid muscle (Fig. [ 1.13)

Covered by the deep (muscular) fascia of the masseter muscle; forms
a muscle sling together with the masseter muscle.

Pterygoid fossa (inner surface of the lateral plate of the pterygoid
process).
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Figure 11.10 Frontal section through the right half of the face, level with the ramus of the mandible. From:
Tillmann B. Farbatlas der Anatomie. Zahnmedizin-Humanmedizin. New York — Stuttgart: Thieme; 1997
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Figure I1.11 Temporalis
muscle Medial part

Anterior part

Posterior part

Figure 11.12 Masseter
muscle

Deep part

\ Superficial part
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Figure 11.13 Medial and
lateral pterygoid muscles

Insertion:

Course of fibers:
Function:

Note:

Origin:
Insertion:

Course of fibers:

Function:

Lateral pterygoid muscle,
superior part

Lateral pterygoid muscle,
inferior part

Medial pterygoid muscle

Inner aspect of the angle of the mandible (pterygoid tuberosity);

may form raphe with the tendon of insertion of the masseter muscle.

Nearly vertical, obliquely to inferior and posterior; outward.

@ Elevation of the mandible (together with masseter).

@ Protrusion when teeth occluded (opposing retrusion by temporalis
muscle, posterior part).

@ Unilateral: Medial movement of the mandible.*

@ I[nnervation: mandibular nerve (CN V3).

Excessive medial movement leads to hypertrophy of the muscle.

Lateral pterygoid muscle (see Fig. I 1.13)

Innervation: mandibular nerve (CN V3).

Superior part:

Infratemporal surface and infratemporal crest of the sphenoid.

Upper border of pterygoid fovea, anterior and medial to the articular

capsule; disk. (Attachment to the disk is a matter of some debate: is

the attachment functionally effective, not functionally effective, or

non-existent?)*

Slightly oblique, from inside, anterior and superior, running outward

and posterior.

@ FElevation of the mandible (mouth closure).

@ Anterior movement of the disk and condyle and unilateral medial
movement.

@ Stabilization of the capsule and disk at the terminal stage of mouth
opening.

@ Positioning and stabilization of the condylar head and disk during
mouth closure.”



Origin:
Insertion:
Course of fibers:

Function:

Origin:
Insertion:
Function:

Function:
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@ Stabilization of the resting condyle on the operative side during
molar grinding movement.

Inferior part

Outer aspect of the lateral pterygoid plate.

Anterior of condyle in the pterygoid fovea.

Horizontally oriented, from inside, inferior, running outward and

superior.

@ Protrusion with or without mouth opening.

@ Unilateral: molar grinding (medial movement).

® Works in synergy with the suprahyoid muscles in movements of
mouth opening.

@ Gives support in the translation of the condylar head caudad,
anteriorly and contralaterally during the opening of the
mouth.”

Sphenomandibular muscle*’
Innervation: mandibular nerve (CN V3).
Greater wing of the sphenoid.

Coronoid process or adjacent area.
Stabilization of the mandible if required.

Indirectly involved muscles

Muscles of the floor of the mouth (mylohyoid, digastric, geniohyoid
muscles).

Opening of the mouth (rotation movement); provide foundation for
movements of the tongue.

Suprahyoid muscles
® Mylohyoid muscle: from the mylohyoid line of the mandible to
the body of the hyoid bone and median raphe (CN V3).

The left and right portions of the mylohyoid muscle form a
mobile diaphragm in the floor of the mouth. When the mouth is
closed, the fibers run in a superior, lateral and slightly anterior
direction from the hyoid to the raphe of the mandible. The course
of the muscle fibers between their bony attachments is not straight,
as is often stated, but curved. This is caused by the connection
between the muscle and the geniohyoid above and the anterior
belly of the digastric below.*

® Geniohyoid muscle: from the mental spine of the mandible to the
body of the hyoid bone (CN XII, CI).

® Digastric muscle: from the mastoid notch of the temporal bone,
via a tendinous loop at the hyoid bone, to the digastric fossa of the
mandible (CN V3, CN VII).

@ Stylohyoid muscle: from the styloid process of the temporal bone
to the lesser horn of the hyoid (CN VII).

@ Hyoglossus muscle: from the body and greater horn of the hyoid
bone to the side of the tongue (CN XII).

® Chondroglossus muscle: from the lesser horn of the hyoid bone to
the side of the tongue (CN XII).
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Figure 11.14 Function of
the facial muscles

Infrahyoid muscles

Omohyoid muscle: from the upper border of the scapula to the
body of the hyoid bone (C I-C III).

Sternohyoid muscle: from the upper sternum and the sterno-
clavicular joint to the body of the hyoid bone (C I-C III).
Thyrohyoid muscle: from the thyroid cartilage to the greater horn
and body of the hyoid bone (C I carried by CN XII).
Sternothyroid muscle: from the sternum and first rib to the thyroid
cartilage (C I-C III).

Muscles located behind the hyoid bone

Middle constrictor of pharynx: from the greater and lesser horns of
the hyoid bone (CN IX, CN X, cervical sympathetic trunk).
Stylohyoid muscle: from the styloid process to the lesser horn
(CN VII).

Digastric muscle (posterior belly) (CN VII).

Muscles of the tongue

Genioglossus muscle: from the mental spine of the inner surface of
the mandible into the tongue; fan-shaped (CN XII).

Hyoglossus muscle: see above.

Chondroglossus muscle: see above.

Styloglossus muscle: from the styloid process into the side of the
tongue.

Myloglossus (inconsistent): posterior of the mylohyoid line to the
base of the tongue.

Palatoglossus: from the palatine aponeurosis into the side of the
tongue.

Superior and inferior longitudinal muscles, transverse muscle of
the tongue, vertical muscle of the tongue.

The facial muscles (facial expression; muscle system of the lips and
cheeks) (CN VII) (Fig. 11.14).

Frontal belly of

Corrugator supercilii occipitofrontalis muscle

muscle

Orbicularis oculi
muscle

Greater zygomatic

muscle .
Lesser zygomatic muscle

Procerus muscle

Levator labii superioris
muscle

Orbicularis oris
muscle

Buccinator muscle
Risorius muscle
Depressor labii inferioris
muscle

Depressor anguli oris
muscle




Fasciae

Figure 11.15
Interpterygoid region,
pterygo-temporo-mandibular
aponeurosis. From:
Perlemuter L, Waligora J.
Cahiers d’anatomie |,
systéme nerveux central.
Paris; Masson: 1980

Foramen ovale

Il The mandible and temporomandibular joint

e.g. buccinator muscle: from the pterygomandibular raphe and the
maxilla and mandible to the angle of the mouth, and orbicularis
oris muscle (assists movement of food in the mouth; also sucking
and blowing).

Pharyngeal muscles (swallowing) (CN IX, CN X).

Muscles of the palatopharyngeal arches: the palatine muscles and
pharyngeal muscles (CN V, CN IX, CN X).

Muscles of the larynx (formation of sounds) (CN X).

Nuchal muscles (indirect opening of the jaw, by drawing the
head/nape of neck backward) (cervical nerves).
Sternocleidomastoid muscle (indirect opening of the jaw by
extension of the head on bilateral contraction)* (CN XI, cervical
plexus).

Investing layer of cervical fascia: especially the temporal fascia and
also the masseteric, parotid, and buccopharyngeal fasciae.
Pterygo-temporo-mandibular aponeurosis: at the anterior edge of
the neck of the condylar process (Fig. 11.15).

There are also functional links with the falx cerebri and cerebelli
and the tentorium cerebelli, and the nuchal muscles. The
intracranial structures transmit the balance of forces between the
viscerocranium and the compensating tonus of the nuchal
muscles. The function of the temporomandibular joint and the
occlusion patterns of the upper and lower jaw are dependent on
this balance (Fig. 11.16).

Pterygo-temporo-
mandibular aponeurosis
(covering lateral pterygoid
muscle)

Medial pterygoid muscle
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Figure 11.16 Diagrammatic
representation of the balance
between the neurocranium
and viscerocranium and the
cervical spine.The weight of
the viscerocranium is
compensated by means of
the tonus of the nuchal
muscles. The effect of these
extends into the interior of
the cranium via the falx
cerebri and cerebelli and
tentorium cerebelli. From:
Delaire J. Lanalyse
architecturale et structurale
cranio-faciale (de profil). Rev
Stomatol 1978;79:8

Innervation of the temporomandibular joint* (Figs 1.17, 11.18)

® Auriculotemporal nerve (branch of the mandibular nerve, CN V3):

The articular branches of the auriculotemporal nerve run from
outside inward and posteriorly to enter the articular capsule.
Masseteric nerve and deep temporal nerve (both branches of the
mandibular nerve, CN V3): their articular branches run from
anterior to enter the articular capsule.

Facial nerve (CN VII): A twig of this nerve sometimes enters the
joint from outside.

Autonomic innervation via the otic ganglion: Preganglionic
parasympathetic fibers begin in the lesser petrosal nerve (CN IX),
are reoriented in the otic ganglion and pass into the articular
capsule from medially. These are concerned with the production of
synovial fluid. Sympathetic innervation is supplied from the
carotid plexus without reorientation in the otic ganglion.

® The lateral ligament of the TMJ and surrounding fatty tissue are

also richly innervated.

Additional nerves of the mandible

@ Buccal nerve (from CN V3) (entirely sensory branch).

@ Nerve to the medial pterygoid muscle (from CN V3).

@ Inferior alveolar nerve (from CN V3): in the mandibular canal.

® Mental nerve (branch of inferior alveolar nerve) (from CN V3): at

the mental foramen.



Trigeminal ganglion
Ophthalmic nerve

Maxillary nerve

Mandibular nerve
Lesser petrosal nerve

Nerve to tensor

tympani muscle

Otic ganglion
Communicating branch to
auriculotemporal nerve

Nerve to tensor
veli palatini muscle

Nerve to medial pterygoid muscle

Pterygoid hamulus

Lingual nerve

Nerve to mylohyoid

Il The mandible and temporomandibular joint

Sensory root Middle meningeal
Trigeminal nerve artery

Motor root
Malleus

Incus

Chorda tympani

Facial nerve
Sympathetic root

Auriculotemporal nerve
Middle meningeal artery

Maxillary artery
Inferior alveolar nerve

Nerve to mylohyoid

External carotid artery

Medial pterygoid muscle

Figure 11.17 Retrocondylar structures: medial view of the right half of the head (paramedian section). From:
Tillmann B. Farbatlas der Anatomie. Zahnmedizin-Humanmedizin. Stuttgart — New York: Thieme; 1997

Mechanoreceptors* >

@ Nerve to mylohyoid (branch of inferior alveolar nerve): in the
mylohyoid groove.

® Masseteric nerve (from CN V3): at the mandibular notch.

@ Otic ganglion and submandibular ganglion supply innervation to
the salivary glands.

Four different types of mechanoreceptor are found in proximity to
the joint:

@ Ruffini corpuscles (endings): information relating to present
position of the joint and its movement (direction, speed, amplitude
of condylar movement).

® Lamellated (pacinian) corpuscles: dynamic receptors in the
articular capsule register acceleration of TM] movements.

® Golgi tendon organs: isolated corpuscles in the lateral articular
capsule reinforcement; maximum forces cause these corpuscles to
produce reflex relaxation of the masticatory muscles. The condyles
can then glide freely sideways.

309



310

Cranial Osteopathy

Figure 11.18 Sensory
innervation of the TMJ:
auriculotemporal nerve
(4 articular branches), deep
temporal nerve (I articular
branch) and masseteric

nerve (4 articular branches).

From:Tillmann B. Farbatlas
der Anatomie. Zahnmedizin-
Humanmedizin. Stuttgart —
New York: Thieme; 1997

Auriculotemporal nerve

/ - Mandibular nerve
J
- Deep temporal nerve
- Masseteric nerve

® Numerous free nerve endings: depolarization occurs in sudden
pronounced translation movements in the TMJ.

The proprioceptive impulses produced by these structures, which
derive from the first branchial arch, are mainly transmitted to the
nucleus of the trigeminal nerve. The proprioceptive information
processed includes that from the TM]J, together with the capsule-disk-
muscle complex, the mallei anterius and sphenomandibular
ligaments. This connection means that any disturbance of the
masticatory system may also affect the proprioceptive system of the
entire first branchial arch.

Of the three, the lateral pterygoid, masseter and temporalis
muscles, it is the temporalis that possesses the greatest number of
neuromuscular spindles. 1A and 1B fibers continue to the posterior
horn of the spinal cord. These react to stretching of the muscles and
to the speed of stretch.

Blood vessels (Figs | 1.19a,b; see also Figs 11.9, 14.18)

® The maxillary artery (branch of the external carotid artery) has
branches to the mandible and masticatory muscles.



Figure 11.19 (a) Arterial
supply to the teeth and gums
of the maxilla. From: Tillmann
B. Farbatlas der Anatomie.
Zahnmedizin-Humanmedizin.
Stuttgart — New York:
Thieme; 1997 (b) Arterial
supply to the teeth and gums
of the mandible by the
inferior alveolar artery and
branches of the buccal
artery. From:Tillmann B.
Farbatlas der Anatomie.
Zahnmedizin-Humanmedizin.
Stuttgart — New York:
Thieme; 1997

@

(b)
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Inferior alveolar — — — _ _ — e —— Dental branches
artery y |
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@ The inferior alveolar artery (branch of the maxillary artery): in the
mandibular canal.

® The mental branch of the inferior alveolar artery: at the mental
foramen.

@ Artery to the mylohyoid (branch of the inferior alveolar artery): in
the mylohyoid groove.

® The masseteric artery (branch of the maxillary artery): at the
mandibular notch.

® The superficial temporal artery (branch of the facial artery):
structures supplied include the TM].

Lymph drainage

@ The retropharyngeal, sub- and preauricular, and submandibular
lymph nodes.

® The occipital lymph nodes.

@ Also: the cervical lymph nodes.

Connections with other structures

Parotid gland: (Fig. 11.20) at and behind the ramus of the
mandible.
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Figure 11.20 The
interpterygoid region.
Location and connections of
the parotid gland. From:
Perlemuter L,VValigora |.
Cabhiers d’anatomie |,
systéme nerveux central.
Paris; Masson: 1980
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BIOMECHANICS OF THE MANDIBLE

The articular surfaces of the TMJ are highly incongruent, and the
articular capsule is very lax. As a result the joint has considerable
mobility, with a large range of motion.”*" Joint movement options
include opening and closing, laterotrusion and mediotrusion.*-**

The temporomandibular joints enable movement around three
axes.””® Rohen® and others have described the temporomandibular
joint as a turning and sliding joint. There is no fixed centralized
position of the condyles in the mandibular fossa.”

Movements of the jaw are always a combination of movements,
making it impossible to define fixed axes of jaw movement. On the
contrary, according to Koolstra and van Eijden 1997, the patterns of
muscle contraction determine the helical axis of motion at any moment
for the open-close movement.”**® This means that not only does the
muscle function of the TMJ depend on the immediate helical axis of
motion, but conversely the axis depends on the muscle function.*

Opening of the jaw, for example, begins with movement around an
axis of rotation about 1 cm posterior and inferior to the condyle. At
the end of mouth opening, the axis of rotation lies below the
coronoid process, approximately at the transition from the ramus to
the body of the mandible. Many of the movements of the human TMJ
are not symmetrical.

An example of this is lateral movement of the TMJ. Here, the
contralateral condyle moves anteriorly, to the articular tubercle, while



Biomechanical demands
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the ipsilateral condyle remains in the mandibular fossa and moves
only slightly toward the ipsilateral side.*>**¢

Koolstra and van Eijden (1995-97, 1999) developed a
biomechanical model of the human masticatory system which does
not limit its movements to fixed, immutable axes. Their model
combines effects of the joint surfaces, the force of active and passive
muscles, dynamic properties of the muscles and the mass of the
structures moved. However, the primary factor for the movements of
the TMJ is the direction of movement of the involved muscles in
relation to the center of gravity.***

All movements of the mandible involve both the superior and the
inferior joint compartment. In the superior joint compartment,
mainly sagittal gliding movements take place, and in the inferior
compartment, mainly rotation movements.

Certain main movements can be distinguished:

@ Opening and closing of the mouth (abduction and adduction).
® Protrusion and retrusion of the mandible.
® Laterotrusion.

In the rest position there is no contact between the teeth. The
mandibular head is located at the posterior slope of the articular
tubercle. The posterior part of the disk fills the fossa.”

on the temporomandibular joint*

The act of chewing imposes loads on the TMJ.**-"

These underlie overloading of the joint, as in parafunctional
activities.””” However, loading of the TM] is highly variable according
to individual and habit,”** since the mandible operates like a
balance beam together with the adjacent muscles of the TMJ®** and
the muscles of the floor of the mouth and other hyoid muscles, and
numerous other regulatory mechanisms, and so is integrated into a
supraordinate regulatory system. The smooth functioning of all the
components in the regulatory equation, which are being constantly
adjusted to current requirements by processes of feedback and
adaptation, is essential for normal TMJ function.

Various muscle forces can be activated to produce a particular
masticatory pressure. The physiological contact forces can vary
between 0% and 50% of total masticatory force. With a contact force
of 0% and when the condyle is supported on the articular tubercle
while biting onto a solid piece of food, the load on the joint is almost
zero.¥ The positioning of the condyle on the articular tubercle is in
turn dependent on the angle of opening of the TM]J.

Simulation of static load with jaw closed indicates that the
transmission of stress and tension mainly affects the intermediate
zone of the disk (especially the lateral parts). Even relatively minor
joint loading is stated to produce distinct deformations, and relatively
large differences in the direction of the loads on the joint are stated to
have little influence on the distribution of the deformations.
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The smooth functioning of the virtual neuromuscular axis that
governs the masticatory apparatus is essential for normal TMJ
function. Without it, overloading of the system and damage to the
temporomandibular joint occur.”

Opening and closing of the mouth

Mouth opening

Figure 11.21 Diagrammatic
illustration of the effects in
the TMJ of opening and
closing of the mouth,
according to Rees. From:
Williams PL, et al. Gray’s
Anatomy. 38th edn.

New York: Churchill
Livingstone; 1995

Combined rotation and gliding movements are involved in the
opening and closing of the mouth (Fig. 11.21).”

When the mouth is opened, the first movement is a rotation of the
condylar process (inferior discomandibular joint). This produces an
opening of about 12° (Fig. 11.22).”

The next step is a protrusion movement. The condylar process and
disk are drawn anteriorly, under the articular tubercle (superior
discomandibular joint). The lateral pterygoid muscle, aided by the
digastric muscle, produces protrusion of the disk and condylar process.

Closing of the mouth involves retrusion and posterior rotation of
the condylar process. Mouth closure is controlled by the lateral
pterygoid muscle (superior part) (Fig. 11.23).”

A more detailed analysis of mouth opening and closing is given
below.

Initiation of mouth opening:

@ The superior part of the lateral pterygoid muscle relaxes.
@ Forward rotation of the condylar process.

Bilaminar zone

Posterior attachment to

Posterior band
temporal bone

External acoustic meatus Intermediate zone
Posterior attachment to neck . "
of mandible Anterior attachment to mandible
Tympanic plate Anterior band

Anterior attachment to
temporal bone

Loose cellular connective tissue Insertion of lateral pterygoid muscle

Dorsal wall of articular capsule



Figure 11.22 Opening of
the mouth according to
Amiguez. |. Superior part of
the lateral pterygoid muscle
relaxes. 2. Inferior part of the
lateral pterygoid muscle
contracts. 3. Digastric muscle
(anterior belly) contracts

Figure 11.23 Closure of
the mouth according to
Amiguez. |. Suprahyoid
muscles relax. 2. Temporalis
muscle contracts. 3.

(a) Medial pterygoid muscle
contracts. (b) Masseter
muscle contracts

Il The mandible and temporomandibular joint

@ DPosterior translation of the disk relative to the gliding movement
of the condyle.

® The digastric muscle (in particular the anterior belly) contracts to
initiate mouth opening, assisted by the mylohyoid and geniohyoid
muscles. The hyoid bone acts as a fixed point, stabilized by the
infrahyoid muscles.
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Mouth closing

Middle stage of mouth opening:

® The condylar process rotates forward and glides anteriorly and
inferiorly.

@ Forward translation of the disk (along the oblique course created
by the articular tubercle of the temporal bone and condyle). The
distance traveled is less than that of the condyle, resulting in
posterior movement relative to the condyle.”

@ Contraction of the lateral pterygoid (inferior part) and digastric
muscles, assisted by the mylohyoid and geniohyoid muscles,
enable the middle stage of mouth opening.”

Maximum opening of the mouth:

® Forward rotation of the condylar process; this transmutes into a
gliding movement.

@ Posterior translation of the disk relative to the gliding movement
of the condyle.

@ Contraction of the digastric muscle (assisted by the mylohyoid and
geniohyoid muscles) produces the final stage in mouth opening.
® Opening of the mouth is limited by the lateral ligament of the
temporomandibular joint, the retrodiscal connective tissue (disco-

temporal ligament) and the temporalis muscle (posterior fibers).

If tensing of the masseter and temporalis muscles restricts the
opening of the mouth, a change in the fixed point leads to flexion of
the head and cervical spine.

Initiation of mouth closure:

® The condylar process rotates backward.

@ Anterior translation of the disk in absolute terms.

® Anterior translation of the disk relative to the gliding movement of
the condyle.

® Relaxation of the suprahyoid muscles begins closure of the mouth.

@ The discotemporal ligament is fully tensed.

Middle stage of mouth closure:

® The condylar process rotates backward and glides posteriorly and
superiorly.

@ Posterior translation of the disk. The distance traveled is less than
that of the condyle, resulting in anterior movement relative to the
condyle.

@ Contraction of the temporalis muscle enables the mouth-closing
movement.

@ The discotemporal ligament increasingly relaxes.

Final position:

@ Closing rotation of the condylar process.
@ Relative anterior translation of the disk.
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® The final position is produced by contraction of the temporalis
and masseter muscles, the lateral pterygoid (superior part) and
medial pterygoid muscles.

® The movement is limited by the lateral ligament of the TMJ and
discocondylar ligament.

@ The vascular retrodiscal pad empties.

Note: The disk glides more slowly than the condyle when the mouth is
opened or closed, in order to maintain the balance of form and
function.”

Protrusion and retrusion (Fig. [ 1.24)*

® The movement involved in protrusion of the mandible is relatively
slight.

® An anterior and inferior gliding movement of the condylar
processes occurs (in the superior discomandibular joint). The
angle of inclination is between 5° and 55°.

® A slight turning around a transverse axis also occurs in the TM]J, so
that the lower incisors can slide downward on reaching the upper
incisors.

® The lower incisors are raised again once they have passed the upper
front teeth.

® Retrusion is the reverse of the protrusion process.

Lateral pterygoid muscle (superior head)

Lateral pterygoid muscle (inferior head)

5 \

Protrusion

‘ . Medial pterygoid muscle

Digastric muscle (posterior belly)

Figure 11.24 Protrusion and retrusion, according to Amiguez. |. Protrusion: Contraction of the lateral pterygoid
(inferior part), medial pterygoid, and masseter muscles and anterior part of the temporal muscle. 2. Retrusion:
Contraction of the lateral pterygoid (superior part), medial pterygoid, and masseter muscles (deep part), the
posterior part of the temporalis muscle and posterior belly of the digastric muscle
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Protrusion

Retrusion

Laterotrusion (Fig. 1 1.25)”

@ Anterior translation of the condylar process, together with slight
rotation.

@ The disk glides anteriorly. The distance traveled is less than that of
the condyle, resulting in posterior movement relative to the
condyle.

® Protrusion is enabled mainly by contraction of the lateral
pterygoid muscle (inferior part), assisted by the medial pterygoid
and masseter muscles and the anterior fibers of the temporalis
muscle.

® Protrusion is limited by the discocondylar, sphenomandibular and
stylomandibular ligaments.

@ Posterior translation of the condylar process occurs, together with
slight rotation.

@ The disk glides posteriorly. The distance traveled is less than that of
the condyle, resulting in anterior movement relative to the condyle

@ Retrusion is enabled mainly by contraction of the lateral pterygoid
muscle (superior part), medial pterygoid and masseter muscles
(deep part), assisted by the posterior fibers of the temporalis
muscle and the posterior belly of the digastric muscle.

® Retrusion is limited by the discocondylar ligament and lateral
ligament of the TM]J.

® The vascular retrodiscal pad empties.

On the side of the laterotrusion:

® The condylar process turns in the joint cavity, rotating around a
vertical axis through the neck of the mandible.

® The condylar process moves slightly laterally and posteriorly or
anteriorly; also superiorly or inferiorly as required.

@ Lateral rotation of the disk. Relative to the movement of the condyle
the disk moves in a medial and anterior direction.

On the side of the mediotrusion:

® The condylar process moves in an anterior, inferior and slightly
medial direction.

@ There is anterior and medial translation of the disk in absolute
terms, but in relation to the movement of the condyle its
movement is posterior and lateral.

® On the side of the laterotrusion: contraction of the lateral
pterygoid muscle (superior part), the posterior fibers of the
temporalis muscle, the masseter and digastric muscles.

® On the side of the mediotrusion: contraction of the lateral
pterygoid muscle (inferior part), the medial pterygoid and
masseter muscles and the anterior fibers of the temporalis muscle.



Figure 11.25 Laterotrusion
according to Amiguez.

(2) Side of mediotrusion:
condylar process moves
antero-inferiorly and slightly
medially. Contraction of
lateral pterygoid (inferior
part), medial pterygoid,
masseter and anterior part
of temporalis. (b) Side of
laterotrusion: condylar
process moves laterally and
posteriorly. Contraction of
lateral pterygoid (superior
part), posterior part of
temporalis, and masseter and
digastric muscles
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@ Laterotrusion is limited by the lateral ligament o