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Abstract
This qualitative thesis presents scientific evidence of how the interaction of the patient and the osteopath are coupled for therapeutic benefit. The founder of osteopathy, A.T. Still over a century ago, outlined philosophical principles of practice. Extensive knowledge of human anatomy and physiology gives the osteopath an understanding of a patient’s condition and justifies the use of hands-on techniques to achieve a therapeutic result. This paper takes scientific understanding even further, presenting how information for healing is conveyed BETWEEN the patient and the osteopath via their hands. Present-day scientific evidence can uphold the philosophy of osteopathy.  The trained osteopath can diagnose, interpret and deliver treatment to the patient through their hands.  The patient-osteopath hands-on interaction resonates with all layers of biological function and fundamental force fields, applicable to all osteopathic techniques.  Questions that are considered in this paper are: What is happening between the patient and the therapist’s hand to create a healing effect?  How is this interaction possible?  What is the role of an osteopath in relation to their patients? Is touch the only way to bring about a healing effect in an osteopathic treatment?

Historical considerations of the human hand as a tool for healing are explored.  Philosophical considerations of osteopathy outline its principles, portraying the patient and the osteopath as an intertwined unit in the treatment process. Embryological considerations explore how structure and function unfold from the primordial field of expansion and contraction.  Scientific considerations of how all hands-on osteopathic techniques have therapeutic benefit for the patient is presented. Through the trained hand of the osteopath, rhythmic interaction between the patient and the osteopath can proceed very effectively. Mechanisms of the patient-osteopath interaction include mechanical, biochemical, electromagnetic, and other fundamental force factors.  The osteopath’s hand, a hologram of the whole body, is a therapeutic tool that resonates with all these forces.  Thus, it represents a unified field of potential for the patient. 

Résumé 

Cette thèse de recherche qualitative présente les preuves scientifiques selon lesquelles l’interaction même entre le patient et son ostéopathe amplifie les bienfaits de cette modalité thérapeutique. Il y a plus d’un siècle, le père de l’ostéopathie, A.T. Still, a élaboré les principes philosophiques afférents à cette pratique. Une connaissance approfondie de l’anatomie et de la physiologie humaines permet à l’ostéopathe de comprendre l’état de son patient et sert de fondement à l’application des techniques de manipulation qu’il utilise pour obtenir un résultat thérapeutique. Ce travail pousse l’interprétation scientifique un peu plus loin en expliquant de quelle façon une communication thérapeutique s’établit ENTRE le patient et l’ostéopathe par le biais des manipulations. Les preuves scientifiques actuelles viennent étayer les principes philosophiques qui sous-tendent l’ostéopathie. L’ostéopathe qualifié utilise ses mains pour poser le diagnostic, l’interpréter et administrer le traitement qui s’impose. L’interaction thérapeutique entre le patient et l’ostéopathe trouve écho à tous les niveaux du fonctionnement biologique et des champs d’énergie fondamentaux et elle s’applique à toutes les techniques ostéopathiques. Les questions abordées dans la présente thèse sont les suivantes : Par quel phénomène l’interaction entre le patient et les mains du thérapeute produit-il un effet bienfaisant? Comment cette interaction est-elle possible? Quel est le rôle de l’ostéopathe en lien avec ses patients? Le toucher est-il le seul élément thérapeutique de l’intervention en ostéopathie?

Le document dresse également un historique du rôle des mains humaines comme outils de guérison. La philosophie inhérente à l’ostéopathie reflète ses principes et représente le patient et l’ostéopathe comme une unité interreliée dans le processus thérapeutique. D’autre part, des notions d’embryologie expliquent comment la structure et le fonctionnement découlent des cycles expansion-contraction primordiaux. On se penche en outre sur les lois scientifiques en vertu des quelles toutes les manipulations ostéopathiques exercent un effet thérapeutique pour le patient. Grâce aux compétences tactiles de l’ostéopathe, une interaction rythmique peut rapidement s’installer entre le patient et son thérapeute. Les mécanismes de l’interaction patient-ostéopathe reposent sur  des facteurs mécaniques, biochimiques, électromagnétiques et sur d’autres composantes de forces fondamentales. La main de l’ostéopathe, hologramme du corps entier, est un outil thérapeutique qui transmet toutes ces forces et représente par conséquent un champ unifié de potentialité pour le patient. 

1. INTRODUCTION
1.1 Motivation for the research and overview
Many times when I am treating patients with some of the more subtle interactions of the osteopathic approach, they ask me, “What are you doing?” As I witness and treat various biorhythms in the watery medium of the body the hands sometimes appear to not even move.  The cranial, volumetric, fluidic or even fasciæ techniques are good examples of this. Trying to answer this question was the starting point for this paper.  How was the presence of my hands having therapeutic benefit when I wasn’t really “doing” an action upon the patient?  The line between doing and non-doing, touching and listening, was becoming blurry.  However, even in the osteopathic biomechanical techniques, such as articular pumping techniques (bold text is in the glossary) or structural manipulations, there is more action on the part of the therapist, but the same spirit of interaction is involved, and there is softening and deep communication with the tissues of the patient. When working, the tissues change and improvements of inherent movements are felt. This is true of the fluidic-type techniques and the biomechanical ones. Then comes the question, “How am I doing what I am doing?” This implies a connection between the patient and myself.  How is that connection making a biological change? 

I began to think that maybe the questions were faulty.  “What am I DOING?  How am I DOING what I am doing?”  I was placing myself as an operator upon a system, without a true spirit of interaction.   I was engaged in the mechanistic world-view and a place where systems are independent. So then the question became; what is the INTERACTION between the patient and myself that initiates change? I had to figure out as an osteopath how to place myself in relationship to my patient to help them to return back to health. This thesis is my journey at the dawn of my osteopathic practice.

1.2 Overview
A brief overview of this thesis project follows:

Chapter I introduces of osteopathic approach and the primary respiratory mechanism. Overcoming a dichotomy between biomechanical and fluidic approaches is presented.  The human hand is introduced as a harmonic oscillator capable of receiving, transforming and emitting information.  Mechanisms of the patient-osteopath interaction for healing include mechanical, biochemical, electromagnetic and other fundamental force factors.

Chapter 2 defines the methodology of the historical/documentary, qualitative research style. 

Chapter 3 examines historical considerations the human hand has had in healing.  

Chapter 4 overviews osteopathic philosophy and the principles of practice.   Approaching the therapeutic relationship as a perpetual feedback loop, and overcoming paradoxical thinking in the osteopathic approach is the theme of each sub-chapter.

Chapter 5 explores embryological considerations to explore the development of the hands as tools for communication.  At the cellular scale, a fundamental oscillatory nature creates motility in the human body.  There is resonance with the fundamental forces in the universe via embryological layers, therefore the osteopath’s hand communicates through all these fields. When an osteopath engages in complex thinking or modes of logic, this means that they use their hand as a tool to access all embryological layers.

Chapter 6 explores scientific considerations in order to give a technical language to the osteopath’s sensory experience.  Most importantly it brings up-to-date evidence of osteopathic philosophical principles outlined first by A.T. Still, over a century ago.  First, matter and energy, or waves and particles are presented as different perspectives.  Next, scientific studies looking for the factors involved in hands-on-therapies are explored.  The major factors that can explain how the hand of the osteopath is having a therapeutic effect are mechanical, biochemical, electromagnetic, and other fundamental force factors.  It is possible to permeate throughout all layers of function via the fractal, torus nature of the body.  

The Glossary includes further detail of many technical terms to help clarify some concepts, which may be difficult to grasp.   Notably, the work on the unified field theory and zero-point field in relation to the osteopathic definitions of Breath of Life or Potency, helps bridge the gap between the scientific community and the osteopathic community.  It seems they may be talking about the same thing. 

1.3 Introduction of the osteopathic approach

What is the main goal in osteopathy?  What is the osteopathic approach in a nutshell?  What is the osteopath trying to work towards with their patient?  No matter what the lesion, problem or pain, the osteopath is using all the tools and techniques they may know in order to bring the patient back to a balanced, oscillating state. That means bringing the whole body into a coherent, dynamic of expansion and reduction.  In osteopathy, this global, fluidic process is called the primary respiratory mechanism or the PRM. Rollin Becker, D.O. writes in his book, Life in Motion, that primary respiratory can be an indicator of health for an individual and felt as “a palpable sensation of a quiet, rhythmic feeling of total interchange between the patient’s body and his biosphere, without any areas of restriction, impaction, trauma or stress.”
 This mechanism is involuntary and different from the voluntary mechanism that obeys commands from the sensory and motor systems.   The whole body is designed to manifest this involuntary primary respiratory mechanism of flexion and extension for midline structures and external and internal rotation for bilateral structures.  The expansion or inhale phase corresponds to flexion-external rotation.   The reduction or exhale phase corresponds to extension-internal rotation.  Osteopathy is about clearing dysfunctions and creating harmony in these involuntary, global movements by hands-on techniques.

The founder of osteopathy, Andrew Taylor Still, D.O., was disillusioned with medicine back in the late 1800’s.  The use of drugs or surgery to treat patients was not his idea of a therapy that worked with the innate healing potential of the human body.  To simply cut out the part that was a problem or replace what was missing was a band-aid solution.   A.T. Still wanted to know why the body broke down in the first place.  He created the science and art of osteopathy which is based on all the scientific knowledge in the biological sciences, as well as the art of training the hand as a tool for diagnosis AND therapy.    The patient’s problem is diagnosed and the solution is delivered via the hands of the osteopath.  A.T. Still recognized the need for the biomechanics of the body to be free, so the processes of physiology could establish health.  

William Garner Sutherland, D.O., who introduced the craniosacral concept in the 1930’s, developed the understanding of the biomechanical and fluidic processes in the body. The cerebrospinal fluid is pumped rhythmically at a rate of 6-12 cycles per minute from the ventricular system of the brain, accommodating pressure changes in the cranium.  The bones of the cranium and sacrum do not ossify as once believed and remain somewhat mobile throughout life.  As described by John Upledger, D.O., the craniosacral system functions as a semi-closed hydraulic system that bathes the brain, spinal cord and seeps out with the peripheral nerves of the spinal cord in the perineural sheaths throughout the whole nervous system.
  The interchange with the cerebrospinal fluid and the extracellular water connecting all systems creates a continuum of function. 

The concepts presented in this paper apply to many types of techniques in osteopathy. The strength of osteopathic practice has always been in working with all aspects of the human body as a whole. The anatomico-physiological reality of the human body is a unified field, requiring an encompassing philosophy.  Rollin Becker, D.O. in The Stillness of Life, writes that osteopathy utilizes the “total energies and resources of the body physiology of the patient for both diagnosis and treatment through interpretation of life’s movement in space-time relationships, including the interchange of the fluids of the body, all the cellular movement of the soft tissues, and all the articular mobility of the osseous elements.  These techniques are more than fascial techniques, ligamentous articular techniques, or membranous articular techniques, yet these descriptive analyses of application are the working tools through which the physician can develop his sense of touch and palpation in order to utilize the total energies and resources of body physiology in a diagnosis and treatment program.”

The osteopath’s hands are always guided by the needs of the body’s tissues as a whole. When the touch is very light, this process between the patient and osteopath can be at first perceived by the patient as though the osteopath is not doing anything.  In the allopathic medical system, patients are often expected to assume a passive role.   They are used to feeling “done to”.  However, the osteopath works with the forces within the patient and must be sensitive to the subtle forces expressing in the body, even when a technique may require a deep penetration into the tissues of the patient.   

Information about the whole person can become available to the osteopath.  Even when the touch becomes more encompassing or involving compression, the goal is the same.  That is to be attentive to the movement (or lack thereof) of the patient’s tissues as the guiding force under the osteopath’s hands. The fluids, the bones, the mobility of all the related fascial chains, the motility of organs, possible restrictions in the primary respiration mechanism or other biorhythms, can all be perceived by the trained osteopath.  A sense of other biorhythms  (such as the mid-tide of 2.5 cycles/min or the long tide at 0.6 cycles/min) can even become palpable.  These are experiential evidence of the layering of biological systems. All biorhythms and layers of biological function are operating together. 

The osteopath/patient partnership is very effective when the osteopath acts as a fulcrum for the patient.  Rollin Becker, describes this process: “The physician uses his conscious awareness and hands to actively choose the target sites, and he actively establishes a hand-fulcrum-compression-potency upon the patient’s body through which the body physiology of the patient can have a baseline from which to start its rhythmic balanced interchange activity. This fulcrum is also a baseline from which the physician can read the changes taking place in the body physiology of the patient.  The physician participates, senses, feels, follows, shares and experiences the activities of the body physiology of the patient as it goes through the treatment cycle.”
  What Becker calls  “rhythmic balanced interchange activity” is the fluxing of forces to and from every cell, tissue, or organ.

The point of reference of an osteopath is a dynamic one.  The body is a pulsating, continually expanding and contracting organism.  The osteopath can affect biological change with their hands from the outside in, following the exhale-contraction of the primary respiratory mechanism.  Likewise, the osteopath can affect a biological change from the inside out, following the inhale-expansion of the primary respiratory mechanism.  Osteopaths are operators upon a structure from the outside, yet at the same time attentive of the life force ignited from within.   The contents of the body are undulating waves of information back and forth with the environment, constantly searching for homeostasis.  The skin, therefore, is the patient’s interface for homeostasis.  When the osteopath places their hand on a patient, there is a direct interchange of homeostatic mechanisms, which are wave-like, rhythmic, oscillatory patterns.  The patient and osteopath work together to bring about movement as a partnership.  

In some techniques, a patient may ask, “What is happening? Are you just listening to my body or are you treating me now?” As explained before, the osteopath is always doing both because the diagnosis and treatment are intertwined. The parts of the body are holograms; therefore the human hand represents a highly trained hologram of the whole.  A human can be represented as a harmonic oscillator capable of receiving, transforming and emitting information.  The trained osteopathic hand is a catalyst for communicating healing. What is happening in the osteopathic approach, and how it is happening will now be explored using historical, philosophical, embryological and scientific theories and evidence.

1.4 Thesis statement

Present-day scientific evidence can uphold the philosophy of osteopathy.  The trained osteopath can diagnose, interpret and deliver treatment to the patient through their hands.  The patient-osteopath hands-on interaction resonates with all layers of biological function and fundamental force fields, applicable to all osteopathic techniques.

2.  METHODOLOGY
2.1 Research Questions

The primary question is:

How are osteopaths having a healing effect on their patients via their hands?

The secondary questions are:

What is happening between the patient and therapist to create a healing effect?

How should osteopaths place themselves in relation to their patients:  What is their role?

Is touch the only way to bring about a healing effect in an osteopathic treatment?

2.2 Research Design

The type of research design chosen for this project is a historical-documentary style.  This reflects a phenomenon that has already occurred.  Thus it relies on literature reviews (osteopathic and other various scientific fields) and other information sources such as seminars, conferences, lectures and personal communications, related to the healing effect of the osteopathic hand.  

2.3 Qualitative Terminology

Saturation
This is when the researcher is no longer hearing or seeing new information
.  Saturation will occur when the literature starts to show certain patterns or thought processes, repetition in the material and all the available references have been exhausted.  In the references, they have been processed for additional resources (snowball effect) until saturation occurred or resources became exhausted.  An additional note in this regard, is that due to different terminology of the phenomena presented, this author may have also reached saturation when the concepts have been interpreted to describe the same thing among different authors.

Triangulation  

This refers to the use of multiple data sources and multiple methods.  In this work the data sources included a literature review from different disciplines; a historical perspective (to regard the evolution of the concept), a healing arts perspective (reiki, healing touch, Qi-Gong), and a scientific perspective (allopathic medicine, nursing, physics, biology, mathematics, chemistry and multi-disiplinary areas).    The information collected from this literature is triangulated with the osteopathic perspective to complete a broad picture of treatments via healing hands and to identify converging ideas and concepts, which makes for more reliable information.

Auditability
This implies that another researcher could arrive at similar, although not identical conclusions by re-viewing the data and literature presented.  For this purpose, all references are given and any papers available via Internet are provided for easy access to the information via the World Wide Web.

Sampling 

Sampling has various styles, but for the historical aspect of the project a Maximum Variation Sampling strategy will be used.  This occurs “when one seeks to obtain the broadest range of information and perspectives on the subject of study.”
 Therefore in this study of the therapeutic effect of the human hand in osteopathy, the information is from a variety of sources.  This includes books, papers, informal interviews, conference recordings including audio and video, from biology, physics, mathematics, embryology, philosophy, nursing, chemistry, osteopathy and multidisciplinary areas.  This will help identify common patterns and define a certain language to help explain and defend what osteopaths do in scientific terms.  

Data Collection  

This explains how and what osteopaths are doing via their hands in an osteopathic treatment by reviewing concepts of healing and biological changes from multiple scientific domains.  Then information from the osteopathic profession via lecture notes, seminars and observations will be added in order to help explain how this applies to the osteopathic practice.  Pictures when possible will be included.  

Data Analysis 

This analysis for interpretation includes describing, organizing, connecting, corroborating and representing the account.  The information most pertinent to the research question was identified, then categorized, cut, pasted, split and spliced.  “The organizing scheme is thus created after entering the text and results from the ongoing interaction with the text and the organizing process.”
  

This paper is written grammatically in 3rd person singular and 3rd person plural:  osteopath or osteopaths.  However, the information presented is based in extensive research, reflective of my interpretation.  I avoided using 2nd person plural, (e.g. “we think that….) for relative objectivity consistent with the writing style of scientific papers in the English language.

Throughout this paper, many technical terms will be defined in the glossary.  They are written in bold in the text the first time they appear, and are cross-referenced for easier reading when consulting the virtual, computer version.  Just click on the bold term and one will be directed to more information in the glossary.  Some important phrases in the text are underlined for clarity and to direct the reader’s focus.

3. HISTORICAL CONSIDERATIONS

“The human body can measure what no instrument can.”-Goethe

Humans have presumably always been using their hands for healing, soothing and comfort.  Some of the first records of this were the Greeks in 1150 BC using healing touch in Asclepian temples for healing the sick.  Documented on Papyrus in 1552 BC, the Egyptians were also depicted using healing touch.  The bible references “laying on of hands” for medical and spiritual applications, especially the “miraculous” healings of Jesus
.  The bible also states in reference to the “laying on of hands”, that, “These things that I do, so can ye do and more,”
 implying that everyone can do this.  Furthermore the “laying-on-of-hands” was done by English Kings for seven centuries and ended with the reign of the skeptical William IV.

Hands engage in the physical sense of touch, but they are also diagnostic tools.  Rollin Becker, stated:  “The difficult part of this process to me is that one has to develop a perceptual tool within oneself, not with an instrument….and that happens to be our sense of touch.  It’s limited in some ways, but it also gives more valuable information in a total picture than does any instrument.”
 This may be because the hands are a part of the body that are reflective of the whole body.  This hologram concept is to be discussed further in this paper.  The idea that all of the body’s functional areas are reflected and may be stimulated on the hands is referenced from about 400AD in Chinese and Indian healing traditions.  Palmistry is also rooted in this concept.  Even in a modern yoga class of today one may find mudras:  exercises specifically for the hands and arms.

In the 1500’s the physician Paracelsus (Theophrastus Bombastus von Hohenheim) thought that the vital force that was accessed when touching his patients, was not enclosed inside them, but radiated within and around them like a luminous sphere.  In the 1770’s Franz Mesmer experienced the same thing and hypothesized that his healing results came through the enlightened use of a universal energy he called fluidum.
  He postulated that it was magnetic and it was the connecting medium between all living things, the earth and the heavenly bodies.  He began his healing practice using a magnetic iron, until he realized that he could get results without any instrument.  He then found that the best source of this “fluidum” was the human body and that the most active points of energetic flow were the palms of the hands.
  

It is not the purpose of this paper to detail all the people and names of the techniques which use manual therapy, but to give a historical perspective so that the hands on therapy of osteopathy, can not really be considered “new age”, for they have always been with us.

4. PHILOSOPHICAL CONSIDERATIONS

 In 1899, A.T. Still, in Philosophy of Osteopathy stated: “The explorer for truth must first declare his independence of all obligations or brotherhoods of any kind whatsoever.  He must be free to think and reason.  He must establish his observatory upon hills of his own; he must establish them above the imaginary high planes of rulers, kings, professors of schools of all kinds and denominations.  He must be the Czar of his own mental empire, unencumbered with anything that will annoy while he makes his observations.” 

4.1 Osteopathy is a philosophy

The osteopathic vision encompasses all things from the physical structure of the body to the universal forces governing all of nature.  The osteopath assists homeostasis, facilitating reciprocal exchanges within the body of the patient and with their environment.  This is possible because the body is not a closed system, but an open, dynamic one.   Life manifests in shapes called matter, which are energy waves. Understanding this matter-energy inter-connection will be key in understanding how a patient can heal in the presence of the osteopath.   

There are four main tenets of osteopathic principles established by A.T. Still, and later developed by others. The principles of osteopathy are: 

1) the body is capable of self-healing and self-regulation
2) the role of the artery is supreme
3) structure and function are interrelated and interdependent 

4) the body is a unit of body, mind and spirit. 
4.1.1 The body is capable of self-healing and self-regulation.   

Osteopaths work from the principle that the body is capable of self-healing and self-regulation.   If the body self-heals, what is the role of the osteopath? It is an important question because one has to embrace the idea that the therapeutic effect is merely catalytic, not an action “to heal”.  Using their hands, an osteopath can catalyze an action-reaction feedback loop of homeostasis in their patient because they are both living systems.  The osteopath temporarily becomes the environment for their patient. A closer look at biology’s attempt to define life will show that a living system needs stimulus from its environment in order to exist.  
In biology, before the 1970s attributes of a living system were thought to be  (a) irritability, (b) motility, (c) growth and (d) reproduction.
  However this was not really a definition applicable to all living organisms.  According to this definition for example, a woman who could not reproduce or have children was not defined as a living organism.

Then in 1974, Chilean biologists, Verela, Maturana, and Uribe published a definition of life that fit many systems, and called it autopoiesis.
  Autopoiesis means autoproduction.  From this definition, living beings are seen as systems that produce themselves in a ceaseless way. Thus, it can be said that an autopoietic system is at the same time the producer and the product. 

In Maturana’s viewpoint, the term "autopoiesis" expresses what he called "the center of the constitutive dynamics of living systems"
.  For these forms of dynamics to exist in an autonomous way, living systems need to obtain resources from the environment in which they live.  Thus, the process of autopoiesis is simultaneously a part of autonomic and dependent systems. 

This self-contradictory condition of autonomy and dependency cannot be adequately understood by linear thinking. When dealing with living beings and events, linear thinking begins by dividing them. The next step is the analysis of the separate parts. No attempts are made to look for the dynamic relationships that exist between them.  This autonomy-dependency paradox, which is a characteristic feature of living beings, is better understood when one uses a way of thinking which examines the dynamic relationships between the parts. 

French author, Edgar Morin, proposes a systems theory, called “Complexity Theory”. He describes “complexity” as events, actions, interactions, and outcomes, which cannot be separated.
  The constant interplay between order and disorder, a sense of the multidimensional character of reality and the ability to see the whole in a part of something, are all at the heart of complexity theory.  This is also an example of holographic awareness.

In summary, the osteopath knows that their patient is a living, autopoietic system with   resources to break down and build up their body.  The osteopath recognizes that they do not have to do the healing for the patient.  The innate mechanisms for healing are within, but they cannot work properly.  Somewhere along the way, the patient manifested a disease or got injured in such a way that their body could no longer heal itself.  An osteopath intervenes in the homeostatic process by placing their hands on the patient with various techniques to catalyze the in-take and out-take of information with the patient’s environment.  The osteopath is a part of the autopoietic process as well.
4.1.2 The role of the artery is supreme.  

The founder of osteopathy, A.T. Still, worked with his patients to free all the blood vessels, the irrigation and drainage system of the body.  The blood carries information to and from every cell in the body via the fascia and extracellular matrix (this will be expanded further in the section 6.2.3).  An area in the body not nourished by the blood is cut off from receiving nutrients and excreting its waste products.  It is the osteopath’s job to know the body’s distribution pathways of the blood to ensure proper physiology. 

However, this principle applies not only to the peripheral pathways of the blood, but also to the central structure of the cardiovascular system:  the heart.  A healthy heartbeat has been shown to be fractal in nature and is a generator of many frequencies in order to resonate with other frequencies in its’ environment.  This will be examined in the scientific section 6.2.5.2.  Connecting to others via heart-based, electromagnetic frequencies is a relatively new discovery in science. 

Bodily fluids, i.e., blood, lymph, extracellular water, etc. are the link to all physiological systems.  The respiratory, immune, cardiovascular, uro-genital or endocrine systems are all examples of physiological systems.  “Osteopaths….can speak of cardiovascular disease or gastrointestinal disease, but when we think for a moment, we know that such a division is a convenience for study rather than an anatomic or physiologic reality.”
 Osteopaths do not separate systems from each other, but look to see their connections and inter-relatedness. 

4.1.3 Structure and function are interrelated and interdependent. 

Structure is synonymous with anatomy and function is synonymous with physiology. In osteopathy, it is unrealistic to discuss one without the other.  A structure, which is compromised or not aligned, affects the function of all the tissues around it.  Take the example of a injury which prevents movement at the acromio-clavicular joint.  This structural injury would cause the main fulcrum of the entire upper extremity to shift to the acromio-clavicular joint instead of a balance across the clavicle, causing relative hypermobility in the articulations proximal and distal to it.  This could lead to physiological changes such as a disruption of lymphatic drainage from the head, a reduction of pleural efficiency due to the suspensor ligaments of the lungs in that area, a disruption in the mobility of the manubrium and sternum, setting off effects up to the semi-lunar ganglion or down to the solar plexus with all associated ramifications in the nervous and endocrine systems….the possible functional disruptions are endless.  In clinical practice, a structure that is manipulated and corrected will improve function.  

On the flip side it can also be argued that function governs structure.  A good example of this are the viscerosomatic reflexes. For example, the right-sided rectus abdominus rigidity manifests into acute appendicitis.  An inflammatory reaction (a functional problem) leads to a structural rigidity.  Function governs structure in embryology as well, when the primitive streak arises in the second week of life.  Bonnie Gintis, D.O. describes the liquid function as a driving force to create structure.  “The primitive streak is a significant organizing event that begins as a function and stimulates the emergence of structure.”
  A last example is Wolff’s law.  This law states that bone will orient itself in form and mass to best resist tensile and compressive forces.  Here also, form follows function.

4.1.4 The body is a unit of body, mind and spirit. 

A.T. Still spoke about the body as a unit of body, mind and spirit.  He wrote, “All material bodies have life terrestrial and all space has life, ethereal or spiritual life.  The two, when united, form man.  Life terrestrial has motion and power; the celestial bodies have knowledge and wisdom.  Biogen [dual life] is the lives of the two in united action, that gives motion and growth to all things…. life means eternal reciprocity that permeates all nature…If life is an individualized personage, as we might express that mysterious something, it must have definite arrangements, by which it can be united and act with matter.  Then we should acquaint ourselves with the arrangements of those natural connections, the one or many, in all parts of the complete being.”

George Northup, D.O. also spoke about the unity of body, mind and spirit when he said “a body that does not function normally from an anatomic and physiologic standpoint cannot function from a psychological standpoint.  If a person is sick, he is sick physically, psychologically, and many times, spiritually.”
 The same laws governing all of nature nourish all the forces expressing in the body.  

This is why William G. Sutherland defined the Breath of Life. The Breath of Life was described as emanating from a global, non-local source from which it’s Potency or power run the body’s physiology.  He went so far as to state: “the Breath of Life is the fundamental principle in the science of osteopathy.”
 He encouraged osteopaths to work from this source, this “Potency” as he called it, in order to affect the body’s physiology from its highest possible fulcrum. What the patient and the osteopath have in common is the Potency, the Breath of Life.  In fact, this is what they have in common with all of nature. This is the holographic principle at work. As man is part of all humanity, man is the individual, a complete system unto himself. 

The physical body is easily palpated.  As osteopaths palpate skin, muscles, fascia, and joints, patients can acknowledge this part of the treatment.   It is understood common ground.  However, patients wonder what is happening when the treatment expands into the elements of mind and spirit.  “What are you doing?” is a typical comment by patients, “It feels like you are doing nothing.” If mind and spirit are understood as other layers of the physical body that are not localized yet can interact with others, then they are also osteopathic tools for the exchange of information. They are beyond the dimension of the physical.   A.T. Still reminds us:  “First there is material body, second, the spiritual being, third, a being of mind which is far superior to all vital motions and material forms, whose duty is to wisely manage this great engine of life.  The three, when united in full action, are able to exhibit the thing desired-complete.”
 So the units of body, mind and spirit are really just layers of the nested system of man, which includes layers of consciousness.   

The main principles of osteopathy have been reviewed to better outline this form of health care and to later show how present-day science can uphold these principles.  Osteopaths can only engage in techniques after having learned the osteopathic principles, and then integrated a philosophy from which they can work.  The application of this philosophy is crucial in clinical practice “otherwise the interface between the logical-rational mind and the intuitive heart can not be bridged.” 
  

4.2 The patient-osteopath relationship IS the medicine

Examined first will be where osteopathy stands in comparison to traditional Western medicine, which politically dominates our health care arena.  Then, philosophical models of the patient-osteopath relationships in osteopathic literature will be presented.

In traditional, western medicine, the doctor is expected to alleviate symptoms of disease and its cause.  Once the rational cause of a problem has been “fixed” the illness is resolved.  It is a very linear, empirical approach. There is a radical separation between the observer and the observed. 

In osteopathy, the osteopath and the patient are an intertwined unit, wherein each part of the unit is an essential part of the healing process.  The relationship is the medicine, you could say.  The mental, emotional state and intuitive skill of the osteopath all play a role, so it is a participatory, subjective approach. 
How to approach a patient in an osteopathic treatment is of fundamental importance. Two French osteopaths, Thierry Dubois and Philippe Hansroul wrote a book in 2006 on therapeutic relationships, which describes three types of patients.   They explain that an osteopath can adjust their way of working according to the needs of various patients: 

· “The passive patient gives his own healing up to the therapist and has them take over.  He has an objective relationship with his own body, so it’s up the therapist to reflect the power back to the patient and rediscover lost bodily sensations.  

· The relational patient is the inverse of the passive patient.  It’s the patient\therapist relationship that he objectifies and so he looks to create a dynamic where he is in power.  This can be a manipulative type of patient, so the therapist has to adjust accordingly.  
· The closed patient is held in a defense pattern, generally from a past of aggression or abuse.  The patient objectifies the syndrome and his past.  The therapist can be very effective here as an accompaniment because a change of focus on the patient\therapist relationship can create openings out of defense patterns.” 

Finding a balance between the osteopath and patient is like creating a mobile fulcrum between the two.  A fulcrum is a still place from where motion arises.  Hence a mobile fulcrum is a place of relative stillness that is negotiated between both people, so that the maximum movement in the osteopath and patient (representing the lever ends of the dynamic) can occur.  This fulcrum is mobile because it adjusts for the negotiation of resonance to take place.   In doing so, latent space and new dynamic is created.  The patient will feel the dynamic of their outflow and inflow into that space changing, as the inflow and outflow of the osteopaths’ primary respiration mechanism is present.   The primary respiratory mechanism is at work, even between bodies, across space. Under ideal conditions, this creates a place of intuition and creativity for health.

Another reference of the patient-osteopath relationship is in Pierre Larchevêque’s, osteopathic thesis, “L’état d’être du thérapeute”.  He describes an osteopathic triad:

Therapist------------------------Relationship therapist/patient-----------------------------Patient

Larchevêque says that some osteopaths focus on themselves and some focus on the patient.  Some mix the process of focusing on both at once.  

At the therapist pole, the osteopath has to contact himself and become present in his own body before focusing on the patient.  Larchevêque refers to this as “filling one’s self.”
  Centering in this way can create a more stable relation with the patient.  

At the patient pole, the therapist puts himself in the place of the patient and develops an openness and empathy with the patient.  Larchevêque refers to this as “making a void in one’s self” in order to fully engage in the needs of the patient.
  This “letting go” of outcomes, to make sure the patient participates fully in their own healing process, is the trademark of the philosophy of osteopathy.  

This process of “letting go” is often a second step in treatment because once the osteopath is centered in himself he can join with the patient much better.  Then the focus on the therapist/patient relationship can be negotiated to find the balance between distance, focus and intent. Andrew Cotton, D.O., in a 2006 interview, made reference to this relationship in a memorable way.  He said, “When the patient and the therapist interact and are one with each other, all potentialities are available.  Life will be there in all its fullness.  You just have to allow it out.  I remember something another famous osteopath, John Wernham, D.O. used to say which sums it up:  Recovery is inevitable.  The patient just has to come.”
 

4.3 Listening or acting upon? Perception or Intention? Non-doing or doing?

“You must do more what you feel, than what I tell you to do.  You must put your hands, not where I say, because I place them in relation to my patient, but where you feel you should place them.”
 -Guy Voyer, D.O. 
The role of the osteopath and perceptual roles are now explored.  Is an osteopathic treatment an act of  “listening to” or “doing upon” the patient?  Is it perception or intention? Are osteopaths just following or are they doing something?  The primary respiratory mechanism (PRM) is small, subtle movements for the osteopath to feel and for the patient to experience, so these questions certainly do arise.  However, it is not about the quantity of movement present, but the quality of that movement.  So whether there are big, biomechanical movements, or very small, micro movements of the PRM, the osteopath has to figure out where they stand in relation to their patient to catalyze change.  Going back to some of the original principles of osteopathy, it is the patient, not the osteopath that is “doing” the healing.  So the question arises again:  What is the role of the osteopath?  Can one overcome the idea that listening to and acting upon patients are opposites of each other?  Can one weave into their approach with their patients that both are concurrent processes that need each other to exist?

The world in which we live is built out of our perceptions.   It is our structure that enables us to have these perceptions. Our world is the world that we have knowledge of. If the reality that we perceive depends on our structure — which is individual — there are as many realities as perceiving people. This explains why the so-called purely, objective knowledge is impossible: the observer is not apart from the phenomena they observe. Since we are determined by the way the parts of which we are made interconnect and work together (that is, by our structure), the environment can only trigger in our bodies the alterations that are determined in our structure. 

Perception is a conscious, skillful act, and it requires moment-to-moment adjustment. Edgar Mitchell, Ph.D., an Apollo astronaut, after having experienced a conscious illumination upon his return trip to earth, devoted the rest of his life to research. We can talk about the pertinence of this new information to osteopathy due to our continual interest in understanding health and the nature of life itself.  His research on perception as a quantum hologram has lead him and others
 to consider something he calls phase-conjugate-adaptive-resonance (PCAR).  That means, “resonance requires a virtual path mathematically equal but opposite to the incoming sensory information about the object.”
   Perception is not an object. It is a non-linear process involving an object, a percipient and information.   In the diagram below, the osteopath and the patient were drawn in for clarity.
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Figure 1:  The Quantum Hologram Model and PCAR condition (Mitchell, 2007)

  “The 2 equal and opposite paths required by the PCAR condition are the mathematical equivalent of perception and intention. It describes how resonance takes place:  entities in the universe-including consciousness and other nonmaterial things-meet or move into union when they resonate because they share a similar (conjugate) energetic relationship through their wave phase relationships.  Those phase relationships contain information.”
   For someone to be able to give, someone else has to receive. This will lead down the road of scientific exploration of the osteopaths’ hand as a transmitter and a receiver (a harmonic oscillator).

The quantum hologram is what the osteopathic philosophy is all about.  Touching is not a one-way street.  It is attention/intention (outflow) and information/perception (inflow) as a feedback loop.  Osteopaths have to move out of the paradox of asking if they are listening or doing.  They have to include them both in their treatment approach. In fact one cannot exist without the other.  In osteopathy, conditions are not diagnosed then later treated according to that diagnosis.  The treatment and the diagnosis are intertwined and can change moment to moment.   In contrast to an allopathic doctor, an osteopath is an “up-to-date” practitioner on the condition of the patient.  They are working in the present; flexible to change the treatment plan which is formulated moment-to-moment, always open to emergent change.

Looking at an example of an osteopathic approach to see how the osteopath and the patient are engaging a reciprocal feedback loop of listening and acting-upon, can clarify this point.  Functional techniques in osteopathy are good examples of how “acting upon” a body using structural manipulations, began to be complemented with “listening and following” techniques to restore health.  This grew out of a series of study sessions held in the New England Academy of Applied Osteopathy in the 1950s under the heading of “a functional approach to specific osteopathic manipulative problems”. 

The pioneers of this work were osteopaths Dr. Bowles, Dr. Hoover and Prof. William Johnson. They developed a dynamic technique that uses a series of palpatory clues to bring about a sense of tension release in the tissues and approach a better state of function. “One asks a question and then acts on the non-verbal response always seeking a direction of ease rather than bind, always looking for the way the tissue prefers instead of putting force and tension.”
  The tissues and fluids in the body are followed in the direction they want to go.   Attention is paid to the points where the movement bounces back and changes momentum.  Function is restored to the area through this process as the tissues unwind in the way they need.  From the osteopath’s perspective, attention and intention (doing) are output functions towards the patient that are mixed with input from the patient, receiving information and perceptions back (listening).  From the patient’s perspective, the same output function  (or wave of information let’s call it), from the osteopath is their input, and their output function becomes the osteopath’s input.  These waves of information transfer are co-existing and create the intertwined unit that the patient and osteopath become in a treatment.

Applying this same inseparable input-output philosophy to other techniques involving more force and tension, such as the structural techniques, encompasses the totality of the osteopathic tradition.  What was the outcry from those osteopaths in the 1950’s that led them to develop these functional techniques?  Was it that some osteopaths were losing the essence of what A.T. Still and W.G. Sutherland were teaching and “applying blind force from without”?
 How can an osteopath engage in structural manipulations for example, and still work in cooperation with the tissues of the patient? 
One approach is that before doing any structural manipulation, the joints can be pumped in order to mobilize the water in and around the surrounding tissues.  Guy Voyer, teaches articular pumping techniques because they are excellent preparatory treatment prior to structural manipulations.  The surrounding tissues respond to correction with ease. The area of the manipulation becomes bathed in fluid, so that when the osteopath goes in deep for a correction, the patient’s bones can communicate with the hands of the osteopath and tell them where it needs to go.  Very often, a structural manipulation is not even necessary after these pumping techniques; the body automatically self-corrects. 

An osteopath does not do a structural re-adjustment according to some abstract, mental blueprint they learn of the human body.  They know that anatomy is slightly different for every person, and only through working intimately with their patient can they know where that bone would like to be that day, or in that phase of healing, etc.  Knowledge of anatomy must fuse with the knowledge of their hands, communicated by the patient, in order to proceed with a correction.   Rollin Becker, just about sums this up when he wrote: “you have to develop thinking, feeling, knowing mental facilities and thinking, feeling, perceptive touch to feel function in this lesion area, to feel all the factors it took to produce this lesion.  When you have all this analyzed, you are in a position to secure a corrective change by whatever technique you choose to try.”

A very good argument about how the osteopathic philosophy makes use of this perpetual feedback loop of perception and intention is in the work of Milo Wolff, Ph.D., a famous astro- physicist, who mathematically proved the quantum wave nature of the universe. 
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Figure 2:  The dynamic waves of space resonance (Wolff, 2006)

Figure 2 illustrates Wolff’s concept that for a particle to exist, waves from other particles arrive “In” at its dense core and are reflected back “Out” to interact with other particles.   Quantum physics helps clarify perception as a feedback loop in osteopathy.

The German psychotherapist and spiritual master, Karlfried Graf Dürckheim, discusses his concepts of different states of consciousness in relation to perception. Dürchkheim says that at the beginning his practice was guided by “doing”, but it’s “non-doing” that the therapist can place himself in the right conditions to receive perceptions.  By following the healing process will unfold in action just how it should.
  Again, it seems that listening to the tissues of the patient and having a therapeutic effect on that patient are intertwined.  
This section showed the dynamic exchange of input and output from both the patient and the osteopath.  The role of the osteopath is to be “actively listening” at all times.   This expression is appropriate because it unites the dichotomy of listening and acting and creates a concurrent process.  It also raises the question:  What if healing information to the patient doesn’t need to be transferred from the osteopath, but is already there?   It may not be about the information that the osteopath is transferring to their patient, but what is already resonating within the patient.  Like the sages throughout the ages have always said, the world is all within us. The osteopath connects to the source of health for themselves and their patient.  

4.4 Finding neutral stillness:  therapeutic presence

In the previous section it was established that in osteopathy, the intake of information (listening) has equal importance to the output of information (acting-upon).  They are cyclic, intertwined processes that need each other to exist.  The point when the flux changes from listening to acting-upon will now be examined as a neutral place.  This is a place of relative stillness and balance.  What does neutrality represent in the osteopathic treatment?  Why it is important?  What are some tools needed to apply this to osteopathic practice?  These are the questions examined in the following subchapters.

4.4.1 Neutral Stillness

A still, centered position within the osteopath’s psyche is necessary for new emergences to be perceived the patient. Roger Gilchrist, an American craniosacral therapist writes, “Energy needs a field to move through.  Ideally, this field is neutral, letting energy dynamics move freely without encountering resistance.  The field created between two individuals becomes the area in which a process can arise that is unique to the moment.  In the therapeutic context, the focus of this process is towards the client’s dynamics.  By achieving an inner neutral, the therapist then becomes a fulcrum around which the therapeutic process can unfold.”
  Neutral is a dynamic equilibrium, analogous to balance in the homeostatic mechanism. It’s not a static state, but a point of return.  

Neutral can also be biological balance between disorder and order.  For example, osteoblasts and osteoclasts within the bones maintain a dynamic balance in the skeletal system.  Life is a tendency towards entropy (disorder, disorganization) yet the system gets to reorganize and reorder itself (neguentropy). Entropy refers to a closed system, and neguentropy is what is possible in an open system.  This interplay is what defines a living system. 

Joël de Rosnay in his book, Le Macroscope, analyses this balance between the tendencies towards entropy (degrading) vs. neguentropy (creating). Nature and evolution demonstrate that over time a system will become more complex and more adaptable to its environment.   The body orders itself in the most efficient way within its complex structure.  Teilhard de Chardin writes, “we are already observing that life, taken globally, manifests in a current opposite to entropy…life is methodological construction, never-endingly bigger, of a tower which is increasingly unpredictable.”
  In the shifting paradigm of our times, the second law of thermodynamics (closed systems tend towards entropy) is not a law applicable to the biological realm.  The body’s ability to break itself down and recreate or rebuild in a balanced way reflects a neutral equilibrium.  

So neutral in biological terms, IS the center of a homeostatic flux.  In Wolff’s quantum physics terms, neutral is the mirror of the “In” wave to create the “Out” wave.  It is witnessing the turnover and recycling of life in contrast to the creative life force always creating a new state.  Joël de Rosnay says; “Each random fluctuation is a possibility of a new organization: a sort of information.  Amplified by positive feedback, each fluctuation constitutes a random generator of variety, which is at the base of all evolution.”

A neutral, still place for an osteopath is a balanced, healthy state.  This can mean knowing one’s self enough not to drag personal physical or emotional baggage into a treatment with patients, so the patient can express and free their own limitations during the session. An effective osteopath also fosters self-reflection, love, care and acceptance for their own body.  They are attentive to their own health. In the scientific considerations of this paper, entrainment and coherence will be examined as ways that the osteopath and patient may be interacting in an osteopathic session. This means their biorhythms are synchronizing and the non-verbal transfer of information is very effective in this phase of treatment.  However, this implies that the patient is looking for a coherent pattern in the osteopath in which to “tune into”.  Osteopaths who maintain a balanced, neutral state of health, hence coherent rhythms, are even more effective. 

A critical factor in the therapeutic relationship is the concept of presence. “ Our presence is demonstrated through contact, and our contact establishes the field for the therapeutic process.”
 A neutral presence is as important as any specific technique that osteopaths may do with the patient.  What does that mean?  It means to create an environment that supports and encourages the healing process.  Why is it important?  

In biology, from the field of genetics a new field of epigenetics was created, due to environmental adaptations at the DNA-RNA level.   Epigenetic biologists have found that genes are turned on or off and make proteins dependant on environmental needs.  For homeostasis the body maintains a dynamic, stable state in relation to constant changes in the environment. 

Osteopaths can no longer stay in the closed loop of investigation of  “what is going wrong IN the body?”   Wouldn’t the better question be; “What is going wrong with the intake and outtake of information from the patient’s surroundings?”  Biology studies open systems; therefore a total concept of health has to be considered.  For example when fish get ill, first thoughts are often, “the water may have been polluted, or their breeding grounds affected, etc.” The environment is considered. What gene mutation they may have from their parent, or what biochemical upset they may have inside them, is not the first thing that comes to mind. 

So why are first thoughts about a patient’s disease not, “what has gone wrong in their environment that made them sick in the first place?”  Then study the nitty-gritty of the physiological responses the body makes, which is secondary to that environment.  Clearly, presence is very important, as the osteopath is literally becoming part of the environment for the patient during the session.
4.4.2 Therapeutic tools for neutral presence  

One conceptual tool to create a neutral, still presence is a balance between focalization and peripheral vision.  “Stillness is the place from which all creative energy flows.”
 When the osteopath finds a neutral place, this can mean finding an immobile place within himself or herself.  Part of this stillness is also mental.  It can be difficult to pass from a flux of thoughts to a quiet, stable place.  “One way to pass between these two states is through focalization:  placing the mental on a point (anatomy for example) constitutes an intermediary state between agitation and silence.”
  Once this is integrated, the osteopath can try to work with their peripheral vision, attending to various things at once. “As though creating an ocular divergence, or by visualizing the distance between one’s eyes and one’s occiput.”
 

Roger Gilchrist in his book, Craniosacral Therapy and the Energetic Body, writes that therapists create an environment of authenticity, acceptance, safety and space, so the patient can reach areas that are sensitive and challenging, which is why they came in the first place.  “Authenticity is how you are real to your client; creating space is what allows her to become real to you.  Clients need space to express themselves.  It is frequently through the opening that the therapist provides that clients find the capacity to expand into new options available to them.  Not only do people need space to express into, but they also need to feel safe enough to do so.  Many of the actions we take must convey to them the inherent safety of your office, the relationship with you, and the process itself.”
 

Some useful clinical tools that Gilchrist explores in his book are therapeutic anchors.  They create fulcrums for the therapeutic relationship to unfold in valuable ways.  “All movement has at its heart a still center.  In the therapeutic process, the movement of psyche, energy, emotion, body structure and tissues also each organize in relation to centers of stillness.  In many cases, and especially early in the therapeutic relationship, it is the therapist who provides these.”
 There are so many tools to maintain balanced therapeutic relationships.  The following are only a few of many examples.  Three concepts of therapeutic anchors are grounding, centering and orienting:

· Grounding, means being present to the physical realm, to feel connected to the earth and deeply planted.  A way to do this is to feel the spine as a connecting rod into the ground.

· Centering is finding your place of stillness in your body.  This can be done by scanning your body with your awareness and looking for a place that is neutral, quiet or still.  There will always be a center of stillness within the activity of the body and mind. This is a principle of physics: there is a still center at the heart of every movement.  Let your awareness come into this place-to become centered- and let this be the place you perceive from during the session. 

· Orienting is setting an imaginary anchor from the back of your head out behind you on an angle to the ground.  This anchor lets you know where you are in space.  It keeps our attention from getting too close to, or too distant from, the client’s experience during the session.  Our attention can be tempted to lean into (patterns), and our orienting anchor shows us when this happens so we can modify the relationship to the client, keeping it neutral.
  

It is possible for an osteopath’s attention to drift away or come in too close.  When the osteopath notices this change they can orient to their anchors in the therapeutic process. 

Pierre Tricot, D.O. also describes the important process of “centering”.  Centering is a way of describing a neutral place between “grounding” and “letting go”.  “Grounding” is the principle of the osteopath feeling their body becoming heavy, dense and more present in the realm physical matter.  “Letting go” is feeling “pulled up as your consciousness is engaged in the invisible. These can be seen as 2 opposite poles and once comfortable in both realms the therapist can find their true ‘centered’ place: to be at the same time connected to their deep soul self and their real physical body.” 
   

The role of the osteopath is to stimulate and bring out in the consciousness of the patient the healer that exists within.  In summary, this chapter examined how the neutral therapeutic state is a dynamic equilibrium between the patient and the osteopath.  As part of the environment for the patient in a treatment, the osteopath becomes part of their homeostatic equilibration. Tools that may be used for a neutral osteopathic presence, assisting the patient’s homeostatic flux, are: self-care, calming of mental energy and the use of therapeutic anchors for centering and grounding.  

4.5 Working with emergences: doubt and knowing

In the patient-osteopath relationship, there is constant flux.  The patient is making second-to-second changes, so the osteopath has to keep on top of these changes as the patient returns to health.  Sometimes just when the osteopath begins to know what is happening, and where the problem is, a change happens and they adapt the treatment plan with that change.  It can be a paradox of working in doubt vs. knowing.  Hence, validating an intuition-based approach becomes necessary.

Scientists are focusing in on life and while they strip away myth and mystery (to discover “facts”), they are replacing them with levels of awe and wonder (doubt) at the complexity of the living world.  In other words, they attempt to “know”, or accumulate facts in an objective manner.   The universe is so complex that as soon as a question is answered, another one arises, leading the way back to some sort of doubt.  It seems that the potential of knowing vs. questioning is endless.  In osteopathy, there is a flux between knowing what is happening with a patient and working in doubt to keep all possibilities open.  To stay only in “knowing” restricts questioning and possibility, and leads to rigidity in the osteopathic approach.  To stay only in “doubt” and questioning is paralyzing and can only lead to a chaotic osteopathic approach.  One must not see these concepts as a paradox and be forced to choose one or the other.  Finding a way to integrate knowledge and training, yet keeping a questioning, open mind, can lead to new understandings in patients’ problems.  One has to know the structures and systems of the body, but one has to leave a space for an answer from the body of the patient, which may be different than expected.  It may be best not to have any expectation of a particular outcome and this is part of the osteopaths’ job description as a neutral partner.

Osteopathy is different than science because scientists objectify an experiment, performing it as though they were not even there.  Science is actually saying that one’s presence in the world should not matter.  This does not represent the recent developments in quantum physics discussed in this paper, nor the philosophy of osteopathy where presence does matter. Quantum mechanics demonstrated that the observer affects the observation simply by being there. “Goethe made the distinction between the kind of thinking which begins with the finished product, the object, and the dynamical thinking, which looks, instead at the coming-into-being of that object.”
 Osteopathic medicine experiences natural phenomena at first hand. It is an understanding and practice of a “coming-into-being” with the patient. Even allopathic practitioners used to experience the coming-into-being of their patients, but in modern medicine this is no longer the case.   

Doubt is necessary to acknowledge the possibility of creation and healing.  Furthermore, as discussed in the previous chapter on entropy vs. neguentropy, the body is constantly degrading and it expends energy in order to build itself back up again.  This is the process of creation in man and with it implies an improbability.  The osteopath cannot know the outcome or all the reasons for the state of a patient’s health.  That is because they acknowledge that patients are their own creators. They cannot know all the choices patients are going to make in their healing process.  Osteopaths do acknowledge that their treatments are helping patients to become more open systems with their environment. Patients are better able to respond, better able to heal their bodies via the touch of the osteopaths’ hands.  To be comfortable in doubt prevents the osteopath’s ego from stepping in and saying that they “did” the healing work for a patient.  To work in doubt keeps the power in the patients’ court and allows them to truly become their own healers.

That does not mean an osteopath cannot access an element of “knowing” or a specific diagnosis.  Trained osteopathic hands, as extensions of the heart, rely on intuition.  Coupled with extensive training in all aspects of human biology, such as anatomy and physiology, the osteopath also has a keen mind and mental database of knowledge to draw upon.  Rollin Becker states; “there is a basic power within each one of us that is doing its best to keep us healthy and in tune with the universe around us.  It can be perceived by knowing hands and knowing minds.”
 A certain level of awareness on the part of the osteopath can bring awareness to the patient of their condition.  Many times a patient will arrive and wonder what may be wrong with them. The knowledge of their problem may not have come to their consciousness.  An osteopath begins working in doubt, and then slowly an element of knowing the lesion or disease can arise.  Many times the patient is already accessing this knowledge as well. The osteopath and patient together begin to link the area that the osteopath places their hands to the problem.  

William Sutherland once said that an osteopath is a “mechanic in the science of KNOWING.”
 Pierre Tricot adds to this saying that when an osteopath is present for the patient, they will find a consciousness of all the information that they receive. A true reality exists as they place their hands on the patient.  For this information to have sense, it has to be echoed in the osteopath’s past experience.  Tricot says, “Knowledge is like the submerged part of an iceberg. It’s fundamental to have integrated what is a cranial torsion, or the existence of such a thing, or such and such anatomical structure to be able to perceive its expression in the patient. It is indispensable, but should find it’s true place, which is a hidden place.”
  This means that the emergent process of healing can occur when the osteopath proceeds to knowing and feeling the problem in the patient with their hands.  Any doubt along the way opens possibilities and allows the mind to question and reason. 
In this whole philosophical chapter overcoming various dichotomies in the osteopathic approach were reviewed.  Section 4.1 defined life itself as autopoietic, overcoming the autonomy-dependency paradox. Section 4.2 examined the patient and the osteopath as separate entities, to an intertwined unit in therapeutic relationship.  Section 4.3 examined the polarities of listening and acting upon, perception and intention or non-doing and doing.  Modern-day physics has shown these input-output processes as reflective waves of each other. They cannot exist alone, but must be concurrent processes.  Section 4.4 examined the neutral relationship of stillness between the patient and osteopath as a balanced fulcrum for movement between them. Movement and stillness are not opposites, for it is from the stillness that all movement arises.  A neutral presence in osteopathy is a potent power.  Section 4.5 examined yet another example of paradoxical thought in osteopathy, between doubt and knowing.  This can become a trap, unless a philosophy encompassing both is integrated.

5. EMBRYOLOGICAL CONSIDERATIONS

To better develop an understanding the hands-on osteopathic approach, embryology can help in four ways.  Section 5.1 will examine how a cell expands from the inside out. This generation of pressure against the cell membrane creates the return wave from the outside in.   This cellular, oscillating movement can help to explain the fundamental expansion and contraction nature of the primary respiratory mechanism in osteopathy and the flux from the osteopath’s hands in a treatment.  Section 5.2 helps understand the midline of the body as a relative fulcrum.  It is a longitudinal line from which a harmony of fluid movement can occur in all dimensions.  Section 5.3 shows the embryological layers in resonance with various systems in the body, which extend out across scale.  This allows a glimpse of the body’s oscillatory nature with amplifying ability.  Section 5.4 studies how to integrate complexity theory into the osteopathic philosophy. The mesodermic layer establishes such non-contradictory, complex logic.  

5.1 Creating the pumps of inner space: Cells to tubes to pouches to layers.

This section examines the cellular movement of life, and the development of the human body into a pump system to resist gravity.    An amazing book to give some great visuals of this is Stanley Keleman’s, Emotional Anatomy.  The job of the osteopath is to assist the primary respiratory mechanism.   In addition to its movements of flexion/extension, internal/external rotations, there is also a global expansion/contraction.  This pulsatory nature is felt everywhere in the body.  Keleman says, “We bathe ourselves in a sea of liquid to exchange nutritional chemicals and give back to the world what is transformed… One of the fundamental elements seen in living material is its pulsatory organization, it’s ability to expand and contract, to lengthen and shorten, swell and shrink… The organism is space with a structure.  It’s a pump organizing a series of spaces.”
  

This primary, oscillatory nature encompasses all directional movements.  Keleman states:  “The cell is mostly water in different states, lipid and protein.  It is changeable in shape; it rises and falls, coagulates and runs, collects and rests…. Cells reach out to the world, cells move away from the world.  How the cell expands and contracts is a statement of assertion.  How it maintains pressure is a statement of self-perception.  How it takes and gives is communication.  The cell creates internal pressure to ward off external compression.  This pressure continuum generates self-identity.”
 Growth from a rhythmically pulsating cell, to a multi-rhythmic pulsating organism, literally depends on horizontal, vertical and circumferential pulsations.

The transition from cellular expansion (moving out) to contraction (moving in) is the beginnings of the primary respiratory mechanism of the entire human body.  “In the interchange between the world and the self there is a continuing exchange of pressure and a shifting thickness to the cell wall.”
  This is demonstrated in the top three photos of figure 3 below.

The layers and tubes of a cell with all its organelles, reflect an entire universe of organization.  During development the cells make hollows and pouches where space amplifies cellular pulsation.  Three embryonic layers form inside a sphere.  The ectoderm is for communication (the boundary of social self), the mesoderm for support and locomotion (volitional self, modulator) and the endoderm for nutrition and basic energy. 
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Figure 3:  Cellular Expansion/Reduction to Ectoderm, Endoderm and Mesodermic layering (Keleman, 1985)
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Figure 4:  Tubes and Layers form with different intensities (Keleman, 1985)

Figure 4 shows how tubes and layers in different embryological layers.  The frequencies of growth are different in each layer, yet these create biorhythms that are in relationship.  Early on “all tissues and organs are intimately connected; the heart and the brain are just two surfaces apart.  The heartbeat is tattooed right on the brain.  As development continues there remain vestiges of remembered contact.”
  Many biorhythms are in coherence from early development, working together across all systems in the body.
[image: image6.jpg]THE EVOLUTION OF PERISTALTIC LIFE:
FROM ANIMAL PULSATION TO HUMAN
MOTILITY TO UPRIGHTNESS





Figure 5:  The evolution of sphincters and diaphragms (Keleman, 1985)
After birth, development continues towards uprightness, which is the ability to structure and coordinate tubes, layers and pouches in the field of gravity.  Figure 5 demonstrates how sphincters and diaphragms become pressure regulators for different compartments.  Figures 3, 4 and 5 show how the human body evolves from motility to mobility.  Life seems to organize around a series of spaces.  This is also why in osteopathy; the primary respiratory mechanism (PRM) is primary.  The fundamental, inherent fluctuations of motility that osteopaths equilibrate via the PRM, arise from this first cellular pulsation.  William Siertfritz, Ph.D., said, “whatever is moving creates a surface pressure that generates a passageway for itself from itself.  From the motility of human fluids come the boundaries that are the body’s own channels and tubes.”
  This cellular oscillation arises from every cell in the patients’ body as well as from the hands of the osteopath.  Therefore these basic inward and outward pulsations are communicating with the patient through touch.

5.2 The embryological midline

The study of embryology conceptualizes a functional midline around which the body organizes.  A brief description of how this comes about can give insight about the development of a longitudinal wave from head to toe, the axis around which the primary respiratory mechanism (PRM) occurs.  An osteopath looks to establish an effective longitudinal wave in the form of a craniosacral flux associated with the PRM in all cases. 

First a primitive streak appears in the surface of the ectoderm, beginning at the caudal pole of the embryonic disk.  Then the notochord develops within the endoderm, growing caudally to cranially.  This leads to the development of a tube, hence an inside and an outside.  Days later, the neural groove forms along the midline, arising tail to head.  During the 4th week of development, the neural tube closes at its’ two ends and the movement of fluid is no longer a circulation but a fluctuation.  The amniotic fluid becomes the CSF.
  We bring the sea outside us, within us, just as we did in our evolution when we rose out of the sea. The lamina terminalis marks the closure of the cephalic end of the tube.  This midline structure persists in the adult, at the roof of the third ventricle.  It is the pivot point for all neural movement.  During the inhalation phase of the PRM, the entire central nervous system spirally converges upon the lamina terminalis.  During the exhalation phase, all tissues move away from the lamina terminalis.
  

The midline and central structures are relatively neutral cores of stillness. The dura mater functions as a reciprocal tension membrane, with an anatomical fulcrum of stillness at the anterior end of the straight sinus, where the falx and the two sides of the tentorium meet.
 This fulcrum for movement described by W. G. Sutherland is an automatic shifting fulcrum because it is not perfectly stationary.  “The tensile forces distributed throughout the membrane and reciprocating their motion in relation to the fluctuation of the cerebrospinal fluid are organized around this natural fulcrum within the body’s anatomy.”
 

It is not by chance that the hypothalamus and pituitary, the master endocrine glands, are located in the most “still” part of the brain in relation to its’ inherent motility.  Just above these endocrine glands is the thalamus, which communicates with nearly every area of the nervous system. 
  Also in this area is the third ventricle where the cerebrospinal fluid (CSF) is produced.  Therefore, the movement fulcrum for the nervous system, the master endocrine glands, and the CSF, are in anatomical relationship. 

In the primary respiratory mechanism (PRM) inhale phase, the occiput rocks back into flexion and the sacral base moves anterior.  In the PRM exhale phase the occiput moves into extension and the sacral base releases posterior.  This is the craniosacral mechanism that moves cranially to caudally and back again. This longitudinal mechanism in itself is a fulcrum for movement providing a relatively neutral center around which movement in other planes can occur.  

Sometimes, strain patterns in the fasciae that can be palpated in osteopathic treatments deviate from the natural movement fulcrums.  It is an attempt the body makes to try and dissipate the force of a strain.  Helping any tissue reorient to its’ natural movement fulcrum established during embryonic life always improves function.  The osteopathic approach, through whatever technique is needed, works towards centering this relative longitudinal fulcrum corresponding to the embryological midline.

5.3 Embryological layers and their resonance with the four fundamental forces throughout layers of ontological structure

The concept of embryonic holography will be simply introduced in this subchapter.  It is a field that is vast and beyond the scope of this paper, however its use in the clinical practice of holoenergetics, revealed a huge piece in the puzzle about the fundamental force fields at play in the body and in the patient-osteopath interaction.  In fact, one could say it is the holy grail of modern day physics, which is looking for a unified field theory to relate the microscopic forces to the macroscopic world.  From the electromagnetic field, gravitational field, the weak nuclear to the strong nuclear field, the body resonates to all these field forces, as depicted in Figure 6 below, therefore it represents the unified field theory scientists have been looking for.
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Figure 6:  There is vibratory parallelism between embryological stages and the 4 fundamental interactions (Ratte, 2007)
Jean Ratte, formerly an M.D., cardiologist and surgeon, now uses holoenergetics in his clinical practice.  He summarizes the human body as a harmonic oscillator in Figure 7.  The body absorbs information from the world, transforms it and emits information back to the world.  In other words, it is a radio receiver, transformer and emitter at the same time.  The human hand is a hologram of the body; therefore it too is a radio receiver, transformer and transmitter.  It absorbs and emits information from the world via the four fundamental forces, which are in resonance with four fundamental atoms (carbon, hydrogen, oxygen and nitrogen), four nucleotides of DNA (A, G, T, C), pigments, neurotransmitters, secondary messengers, etc.  This holographic model is recognizable at the level of the embryological layers. 
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Figure 7:  The Human Body as a Vascular Harmonic Oscillator (Ratte, 2007)
The external layer is an emitting ectoderm, which differentiates into the nervous system, sense organs and skin.  The internal layer, the receiving endoderm, differentiates into lungs to capture gases and the digestive system and annexes to capture liquids and solids.  The intermediate layer, the transformational mesoderm, gives rise to all connective tissues, such as the musculo-squeletal system, permitting movement in space and a stance against gravity.  From the mesoderm the cardiovascular system arises and its contents of blood, immune cells and hormones dynamically connect the whole body.  Echoed here again are the words of A.T. Still: “the artery is supreme”.  The mesoderm also differentiates into the uro-genital system which is allows inter-individual connections for the survival of the species.
 

Ratte explains:  “There is scale invariance or resonance between the cellular microtubular network and the organism’s vascular macrotubular network.  A cell or an organism cannot be a receiver if it is not also a transmitter. The human body can detect the 4 fundamental interactions because it emits these 4 interactions
…According to Goethe the human body is the most sensitive tool to detect subtle process that technological devices cannot access. It is still true 200 years later.”
  This is because there is not yet a technology to measure the subtle energy of the gravitational field, which is 10-38 weaker than the electromagnetic field.  Likewise, the technology to measure the strong nuclear force is big and expensive, as the latest Hadron Particle Collider just built by CERN in Europe.
 

This section was presented in order to show a resonance throughout the ontological structure.  This amplifying effect from the small parts to the big parts of the body is relevant to osteopathy, because the touch of the osteopath’s hand can cascade globally in various reactions throughout the patient’s body.  Further evidence of this communication across scale is presented in the scientific section 6.3.

5.4 Reasoning from embryological development

This section looks at two concepts to help understand how the hands of the osteopath are tools of healing.  First, how the hands in uterine life develop reasoning and “grasp” new ideas.  Second, how each layer of embryological tissue resonates with a different form of logic.  These clues from embryology and holoenergetics, can help osteopaths to reason through their hands, not just their heads, to feel their patients condition.  Furthermore, our embryological development into ectodermic, endodermic and mesodermic layers (the physical body) in parallel (resonance) with various forms of reasoning (intellectual mind) keeps the mind and body as a unified, coherent unit. 

The German anatomist and embryologist, Erich Blechschmidt (1904-1992) studied and interpreted growing human embryos.  His work influenced many in the osteopathic profession, notably James Jealous in the biodynamic approach. Blechschmidt writes, “It is only after we have used our hands to grasp moveable things objectively that we are able to grasp ideas in an intellectual sense.”
 Blechschmidt writes that even language testifies as to how the hand is involved in comprehension.  One may “handle” a problem, “grasp” an idea, “seize” an opportunity or “draw” a conclusion.  This is based on somatic pre-experience.  “We learn to use our hands for reasoning by first creating an awareness of the hands as tools.”
 

In the embryological ontogenesis from morula (undifferentiated), to blastula (ectoderm and endoderm) and gastrula (ectoderm, endoderm and mesoderm), there is an evolution of function.  The morula is undifferentiated and resonates to the potential of wave function.  The blastula in its differentiation of ectoderm and endoderm creates a polarization of space inside\outside itself and caudally\cranially, hence an awareness of self and “non-self”.  Then the gastrula is where the mesoderm first appears with intra and extra embryonic areas.  Cycles and circulation are set up, as well as a polarization of space and rotation left and right, establishing an oscillating function.
 

Jean Ratte has also developed the concept that each layer of the embryological tissue resonates with a different logic:  

· The ectoderm, a surface that arises to form multiple neurological senses and separates those senses, represents logic of non-contradiction.  Using an example from the wave/particle problem in physics, this would be like saying, “matter can’t be a wave, it’s a particle” or “matter can’t be a particle, it’s a wave”.  Ratte explains that the ectoderm is analytical, linear, mental intelligence. 

· The endoderm, results in tubes, leading to different perspectives or views. This creates a view from either the inside or from the outside, representing logic of contradiction, where one could reason, “matter could be considered like a particle or a wave (but not both)”.  

· The mesoderm, the connective tissue that is the global, non-linear domain of the heart, represents logic of crossed double contradiction.  In our example, this would be like saying “matter can be particles, yet at the same time waves because there is a global, non-local nature to the world.”
  The mesoderm helps one realize that it is not a debate whether the “stuff” the body is made of is matter (particles) or energy (waves), but a co-existence.  

The mesodermic logic (not purely ectodermic logic so prevalent in the scientific method) calls the osteopath to use the logic of the complex domain.  This embrace of complexity theory, as described in section 4.1.1 by Edgar Morin, can broaden osteopathic practice. Most importantly, the mesoderm allows the osteopath to acknowledge biomechanical and energetic realities in the body, and to see them as concurrent processes.  The mesodermic layer, in conjunction with the ectoderm and endoderm may help transcend the contradictory logic of our time, and assist a re-emergence of global intelligence. 

Science has not yet caught up to what the human body is capable of processing.  The main stumbling block is the widespread ectodermic logic (linear thinking with the nervous system) in the scientific method.  Science tries to understand the body that encompasses ALL embryological layers and logic, with only one of those layers.  Scientists are still searching for solutions to how all the universal forces fit together.  They forget to search inside themselves for the answers.  Perhaps they are not embracing the transpersonal nature of the subjective reality of man, nor the mesodermic logic needed for a global view.  Osteopaths however are engaging in therapeutic relationships with their patients, using their hands to absorb, transform and emit information through all the fields for healing everyday.  

6. SCIENTIFIC CONSIDERATIONS
6.1 A Shifting Paradigm? Matter and energy as different perspectives

This century is beginning to see a new world-view emerge in modern science, transcending the idea that the universe is a machine evolved from random, chaotic processes. The new world-view is putting the “human” back into the equation.  Chris Clark, an English philosopher, says, “the solution is not to try to resuscitate earlier ideologies, but to transcend the machine-image through a new paradigm that embraces the breadth of what science is now implying.” 
  Although A.T. Still was ahead of his time in many aspects, including his holistic vision, his language sometimes mirrors the paradigm of his time when he talked about the human as a machine to be corrected.  In 1910 he wrote: “I began to look at the human framework as a machine and examine all its parts to see if I could find any variation from the truly normal among its journals, belts, pulleys and escape pipes.  I began to experiment with man’s body as a master mechanic would when he had in his charge any machinery which needed to be kept perfectly adjusted and inline in order to get perfect work.”
 The 19th and 20th centuries in the West were largely dominated by anatomical (surgery) and biochemical (drug) approaches to the treatment of human disease.  The 21st century is seeing a dramatic increase in the use and study of subtle energies that elegantly enhance the body’s own capacity for self-healing.
   Osteopathy is a primary care therapy that does just that.  Osteopathy in all its dimensions will continue to grow as the public and osteopaths open up to new possibilities and understandings of the natural world.  As Richard Bartlett, an American naturopathic physician writes, “trying to fit new knowledge into what you already think you know is not the best way to make a paradigmatic shift.  I always assume that I don’t really ‘know’ anything, which opens me to pay attention to what I might learn in the next moment.”
 

The first paradigm shift since the 1800’s in the modern understanding of reality occurred when Newtonian physics was modified by Einstein’s theory of relativity.  “In the early 1900’s Nobel Prize-winners, Max Planck, Albert Einstein, Louis de Broglie and others startled the scientific world with their discoveries regarding energy.  In 1925, de Broglie postulated that the electron, which moves about a positively charged nucleus in an atom, is not a ‘particle’ but is a nonmaterial ‘wave’.  That meant that matter, when reduced to it’s smallest component, was only energy and that everything in the universe was a state of energy, including the human body.”
 Later, another Nobel Prize winner, English mathematician Paul Dirac worked out the beginnings of a quantum field theory and if one can follow the math, the dual nature of light as wave and particle has been freed from paradox, because particles cannot be separated from the surrounding space.  They are merely condensations of space.  Richard Feynman and others expanded on Dirac’s work and created the theory of quantum electrodynamics (QED) and it describes the interaction of light and matter with great accuracy.

Today’s paradigmatic shift is greatly influenced by quantum physics.  The space between material objects used to be thought of as a vacuum and empty.  It is actually not empty at all.  It is a probability field, which has particles and waves, which spontaneously pop in and out of existence whenever we interact with it.  Science too, has now caught up with the idea that we are co-creators of our universe, which has profound implications for how the substance (“particles”/standing waves) of the body can be understood and the space (probability field for wave propagation/ “particle” creation) within and around it.  Space also contains the highly volatile antimatter with its paired conjugate matter particle.
 In her osteopathic thesis on electromagnetic fields, Dominique Trudeau, D.O. discusses the importance of accepting the co-existence of matter and energy. “Let’s hope that enough progress has been made scientifically as much as spiritually to embrace discussions that go beyond the biomechanical model.  If we are to accept the Body Mind Spirit trilogy as a guiding principle of Osteopathy, then we need to be sincere in our intentions to acknowledge all aspects (visible and invisible) of life and therefore accept the co-existence of matter and energy as the same nature with different states.”
  

This scientific information is relevant because osteopaths may want to explain to curious patients how their bodies are healing in the osteopathic session.  Some osteopaths may be looking for new ways to maximize their communication and availability towards their patients, towards each other and towards other health care practitioners.  Some osteopaths may be involved in teaching and new students may want to understand the science behind the therapeutic effect of presence and touch.  Exploring the fields and fluids using science, which although limited to quantitative phenomena, becomes a valuable communication tool to explore how and what is happening.  This can only lead to a broader use and acceptance of osteopathy as a complete health care system.

When it comes to recognizing that the human hand can emit energy that heals, science in the past had a problem accepting this.  Unlike drug tests where there are big budgets in anticipation of big profits, tests done on energy and hands-on healing have all been small scale. Very few were peer-reviewed or published in the top scientific journals, as they were of little interest to the drug, surgery and machine-based doctors.
  However, the evolving paradigm will help hands-on therapies, such as osteopathy, gain wider acceptance and swing the door wider for continuing studies.  Despite the challenge of limited studies in osteopathic or scientific literature, the work from science examining what is happening in hands-on-healing is examined next.  

6.2 Studies which look for the factors in hands-on-healing 

This body of research represents the observations and physiological measurements from both the therapist and the patient.   The sources are studies published in peer-reviewed journals, books reviewing/quoting such studies or recent international conference presentations.  First we will simply list the studies according to what is happening in hands-on-healing modalities, then in the next subchapter, present ideas for how it is happening.  

6.2.1 What is happening?

This is divided in two major sections.  Section 6.2.1.1 examines what happens at the therapist level during a healing session, at the level of their hands, and other body sites.  Section 6.2.1.2 lists the studies of what is happening at the patient level.  This will prove there are indeed therapeutic benefits to hands-on therapies, even the most subtle. 

6.2.1.1 What is happening at the therapist level

A) Studies on the energy of the human hand:

Dr. John Zimmerman has studied extensively the emission from the hands of various practitioners with SQUID technology and magnometers (‘therapeutic touch’ and Qi-Gong practitioners).  His studies have shown “large frequency-pulsing biomagnetic fields… These emissions were in the range used by research labs to speed up the healing process of certain biological tissues, between 0.3-30 Hz”
 For example, 2 Hz encourages nerve regeneration, 7 Hz bone growth, 10 Hz ligament mending, and 15 Hz capillary formation.  Many healers had the energy from their hands measured at the same frequency of the earth’s magnetic field (Schumann resonance) of 7.8 Hz.
,
  The values for normal controls were 1000 times less than that of trained practitioners.  (Biomagnetic fields are also measured in milli-Gauss, therefore normal values are in the 10-6 milli-Gauss range and therapist values are in the 10-3 milli-Gauss range). Those are very significant differences.   Two factors that have proved effective in increasing the intensity of these emissions are: 

1) states with which the practitioners placed themselves for listening,

2) training and experience the energy practitioners have, increases the number of cortical cells implicated in the treatments.  

Scientists Tanka and Nakamura have found decreases in the palm temperature in the emitting palm of Qigong masters. 
,
  The work of Clyde Ford, a Canadian scientist, and Jochen Edrich of the University of Colorado in 1982,
 found an absence of a temperature rise in the air surrounding a healer’s hands (measured by a thermistor) and the presence of microwave radiation (measured by a radiometer) .
  Fire and electricity convey heat to a substance, but microwaves induce heat within a substance by altering its molecular motion.  This altered molecular motion might be the mechanism of healing.
 Internal sensations of heat generated by microwaves would not necessarily be detected on the surface (although some patients receiving healing did report heat sensations).

In three other studies of hands-on-healing, an increase in biophoton emission intensity from the hands (which is much greater than at other points in the body) was found.
,
,
 It is interesting to note here the correlation between temperature and intensity of emission from the hands is usually reversed, suggesting a possible conversion of energy modalities. Choi and associates point to the source of biophoton emission is the DNA and ruled out the source of the biophoton emission from thermal radiation with the use of infrared filters.

B) Studies at other body sites of the therapist:

Biophoton emission from the forehead was also measured to be intense during external Qi-Gong healing.
 The subject of biophoton emission is not new.  The literature goes back hundreds of years and is very vast.  Biophotons are seen emitted from all parts of the body, particularly during healing by a trained therapist (forehead and hands being the most intense) and can now be measured by infrared camera.
 

There are predominant alpha (8-13 Hz) waves in studies on Qi-Gong practitioners who emit healing energy from their hands.
,
  The alpha brainwave state is associated with daydreaming or a creative, relaxed state.  The normal state of brainwave activity when awake and conscious is the beta state (14-30 Hz).   Robert Beck, M.D. is another scientist known for his work in biological electricity that has studied healers from all around the world. He found that they exhibited nearly identical EEG signatures with a 7.8 to 8 Hz brainwave activity.  Curiously this is remarkable similar to the Schumann resonance (7.8 Hz) found in the studies of emissions listed above from the hand itself.

Therapists (in repeated results studies) are emitting large bursts of electrical voltage during healing therapies.
  Dr. William Tiller, Ph.D., at Stanford University published his results showing 70 V pulses of electricity emitted from healer’s hands upon focused intention.
 This is in contrast to baseline measures of 10-15 mV in normal controls, which exhibit 1 mV fluctuations typical of the human hand.
  Therefore, electrical bursts of healing represents a voltage increase of 105 times by trained a therapist’s hand compared to a non-therapist control.   The experiment was conducted in a Faraday cage to shield out any possible external source of electromagnetic energy such as radio, microwave, infrared, visible light, UV, X-ray or gamma rays.  

In summary, these studies of trained therapists in various hands-on healing modalities show that during therapy:

· pulsing bio-magnetic fields are emitted from their hands, in ranges of approximately 1000 times more than untrained controls. 

· in some cases, a decreased thermal energy from their palms was detected.

· in some studies there was emission of microwave radiation.

· increases in biophoton emissions from the hands (and other body parts) occurred.

· there is an EEG- alpha brainwave activity, as compared to a beta brainwave activity when not healing or from untrained controls 

· electrical pulses emitted also from their hands which are up to 105 time greater compared to untrained controls.

Clearly, a therapist trained in working with their hands is transmitting information and in some cases it was shown to be more efficient than non-therapist controls.

6.2.1.2 What is happening at the patient level

Studies of Therapeutic Touch
 practitioners, craniosacral therapists, healers and other individuals have demonstrated a wide variety of effects on healing rates of wounds, pain, hemoglobin levels, enzyme activity, conformational changes of DNA and water structure as well as psychological improvements.
  All references are provided, so the studies are simply listed to demonstrate patient improvements after hands-on therapies.

· Dr. Sue Benford demonstrated decreased levels gamma radiation around the crown, heart, abdomen and pelvic area of subjects in 100-second trials and around the heart, abdomen and right lateral side of subjects in 300-second trials of bioenergy healers touching them in these areas.
  A NaI (sodium-iodine) crystal scintillator was used for real-time gamma detection during these experiments of a) background control values, b) resting control values c) no treatment control values and d) treatment values. Gamma radiation decreased in 100% of patients at all sites tested.  In many instances, the gamma counts fluctuated by thousands which represented a 3-6% difference in gross gamma count between the untrained control practitioners and trained healing energy practitioners within the short time periods analyzed.  Benford was interested in the use of hands-on-healing to decrease gamma radiation found to be an important factor in the rare cases of idiopathic thermogenesis.  Therapeutic touch proved to be statistically significant to decrease such radiation and hence decrease the risk of further spontaneous combustion incidents. 
,
 The effects on the healer were not mentioned in these studies.
· There have shown to be normalization of brainwaves when cerebrospinal fluid dynamics are treated.  In a study of ADD children with predominant alpha waves when on task, their brainwave activity was normalized upon craniosacral osteopathic techniques.
 
· Dr. Bernard Grad found improved wound healing rates with “laying on of hands” on mice and plants.  He used plants and animals to possibly rule out the placebo effect.
  
· Dr. Dolores Kreiger, a nursing professor, developed a curriculum for nursing students and called it Therapeutic Touch (inspired by Grad’s work).  Her studies showed a statistically significant increase in Hemoglobin levels in contact healing touch groups.
  
· Toni Bunnell, Ph.D., published results of improved activities of bioenzymes (which enhance ion transport and affect membrane potentials at a cellular level), following hand-on healing treatments.
  Such studies have been since replicated and confirmed by other researchers.
  

· Rollin McCraty, Ph.D., Glen Rein, Ph.D. and other researchers at the Heart Math Institute used an in vitro DNA target (to eliminate any potential neuronal or biochemical influence that could occur in vivo thus demonstrating a direct energetic interaction) to show a healer’s ability to affect biological systems.  The healers were in states of heart coherence.
,
 
· In the studies by Cade and Coxhead,
 there was a synchronization of both brain hemispheres in both the healer and the patient. There are many similar studies
,
,
proving there is a sympathetic resonance between the patient and therapist (synchronization of brainwaves via studies with EEG and EKG).  Usually resonance fell in the alpha range of 7-12 Hz.  The implications of these types of studies warrant further discussion on coherence and entrainment.

In summary, in the many studies listed here, it has been proven that hands-on therapy impacts the patient by: 

· decreasing gamma radiation from their body 

· normalizing brainwave patterns

· improving wound healing rates

· improving hemoglobin levels

· enhancing bioenzyme activity

· improving heart-brain coherence and patient-therapist coherence.

In other words, the patients are receiving some information from the therapist and these studies are proving what some of the therapeutic benefits are.  These effects are occurring even with the most subtle of hands-on techniques.  Establishing this transmitter-receiver connection in the therapist-patient relationship has been made in science.  The human body is an oscillator of energy in its environment.   This also implies that the patient is also having a feedback on the therapist.  The transmitter-receiver, oscillatory functions of the patient and osteopath are constantly interchanging. 

6.2.2 How is it happening?

Here is a chance to present information published on the subject of the models, which can help explain how the osteopath affects biological tissue.  The scientific community establishes some models backed by experimental proof.  Some are current working models coming out of theoretical physics, biology or inter-disciplinary areas.  The mechanical, biochemical, electromagnetic, gravitational or other field factors are considered.  A general observation in many of the studies is that there is a conversion of one type of energy, or energy frequency into another.  

6.2.3 Mechanical Factors

This section will examine 1) mechano-transduction factors within the nervous system, 2) thixotrophic fluids and their mobilization when the osteopath touches the patient, and 3) the tensegrity structure of the fascia as a transduction system, relaying information throughout the body.

6.2.3.1 Mecano-transduction 

The mechano-transduction mechanism is relatively well known.  A discussion on sense receptors on the surface (or just under the surface) of the skin and mechano-transduction for relaying information in and out of the central nervous system are mentioned in any anatomy/physiology textbook and can provide further information.
  Mechanoreceptors in the skin relay the messages of touch, pressure, vibration and stretch to higher brain centers.   They are mechanical examples of how information from hand of the osteopath, through the skin is processed during an osteopathic treatment.  The patient can adapt and react to that environmental influence of touch.  This mechanism is engaged with any quality or quantity of touch to the body.  

Mechanical energy through pressure, from the slightest touch, to significant compression can cascade in the body as a chemical signal, affecting its physiology.   Pressure can change the characteristic of a substance drastically with no change of composition. For example, at normal pressure, steam condenses to liquid water at 100° C. At increased pressure, however, it may be condensed even at higher temperatures.
 The implication of this is that new solutes do not need to be introduced to drastically change the chemical composition of the body.  Touch alone can mediate many changes. The mechanical work of the hand of the osteopath, clears fasciæ, flows fluids, replaces bones and frees up all the architecture of the human body.  One of the main thoughts in osteopathy and a belief that A.T. Still held firmly is that the human system has all that it needs within itself to function properly.  To find health does not require adding anything to the body, as in drugs or other chemicals.  If the pathways of life are free to function, life will flow.  

6.2.3.2 Thixotropy

Another mechanical factor, which can in part explain the therapeutic effect of touch, and increased mobility of fluids, is thixotropy.  Thixotropy is the flux from the gel state to a solution state of a particular fluid.  The dictionary definition of a thixotrophic fluid is worth mentioning here:  “A liquid that tends to turn into a gel when left standing, but which turns back into a liquid if agitated, as by vibrations or subjection to adequate shear. The word comes from Greek thixis, (to touch) + -tropy, -tropous, from Greek -tropos, of turning, from tropos, changeable, from trepein, to turn.”
   Some examples of thixotropic fluids in the human body are synovial fluid and the ground substance in the extracellular matrix.  The constitution and periodicity of this matrix will be examined to see how its’ enzymatic reactions correspond to the primary respiratory mechanism.  This will help show how the addition of energy from the osteopaths’ hand is having an effect.

The extracellular matrix (ECM) is the watery communication system, which globally encompasses the whole body, found in all fascial tissue.  Within the ECM are three groups of substances:  macro-molecules (structural glycoproteins and proteoglycans), exogenous substances (nutrients, catabolic substances), and water (free or fixed). One of the most important reactions in the ECM thought to mediate the primary respiratory mechanism is the polymerization and depolymerization of hyaluronic acid by the enzyme hyaluronidase. “These two phases of polymerization and depolymerization will bring about changes of hydration, consistency, viscosity and permeability of the matrix.”
 This interplay between the gel state of the fluids and the solution state of the fluids in the fasciæ has a periodicity- a rhythm at the histological level.   

· The inhale/flexion phase of the primary respiratory mechanism is the solution phase. The cerebrospinal fluid accumulates in the ventricles, aspirates peripheral fluids, increasing the electrolytes in the ECM.  Hyaluronidase is secreted to depolymerize proteins such as hyaluronic acid, liberating fixed water to free water, making the ECM more fluid and permeable.
 

· The exhale/flexion phase of the primary respiratory mechanism is the gel phase.  The cerebrospinal fluid moves more peripheral in the ECM, diluting the water and creating a more electronegative environment.  Proteins such as hyaluronic acid become polymerized, fixing water in their structure making the matrix less fluid and permeable.

The sol-gel transition in regards to the forms of water present in both phases can be examined.  There is a conversion of high density (“free water”) in the solution phase into low-density water clustering (“fixed water”) in the gel phase, due to clathrate clustering of the water molecules as depicted in figure 8.
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Figure 8:  Free and clathrate-clustered water in sol-gel fluctuations (Chaplin, 2008)

a) On the left- “Sol” phase/PRM inhale/high density water/depolymerized proteins

b) On the right- “Gel” phase/PRM exhale/low density water/polymerized proteins

Microbiologist, Phillipa Wiggins, Ph.D., describes these varying densities of water.  She describes this flux of water densities as a biological force of contraction and expansion (which would otherwise require enormous positive or negative pressures)
.  The state of high-density, weakly bonded water in the ECM corresponds to the PRM inhale phase.  The state of low density, stronger H-bonded water (favoring clathrate formations) corresponding to the PRM exhale phase.  Thus, the chemical potential for binding sites is constantly in flux due to these different structural forms of water.  The PRM inhale increases the chemical potential and the PRM exhale decreases the chemical potential.  Literally, the flux of structural formations of water is a driving force for the organism’s reactions. 

How does the contact of the osteopath’s hand come into play in these reactions?  The pressure of the hand placed on the patient, no matter how little or how much force is exerted, will push water out of the tissues, increasing the electrolyte concentration.  The system will adapt to this change though the depolymerization reaction described above, rendering the extracellular matrix more mobile, fluid and increase it’s chemical potential. However it is interesting to note that “water can not equilibrate by application of pressure alone:  local changes in density are also necessary.”
 This means that the optimal effect of the application of pressure from the osteopath should be timed according to the inherent changes of density in the system.  In other words, in COLLABORATION with the primary respiratory mechanism that modifies the water density as is fluxes between inhale and exhale phases.   When pressure is applied during the PRM inhale phase the osteopath is assisting the densification of water.  When pressure is applied during the PRM exhale phase the osteopath is preventing a complete polymerization reaction.  It is up to the osteopath to adjust the action with their hands according to the physiological needs of the patient. Osteopaths feel and work with contractions and expansions all the time in the primary respiratory mechanism.  Science is starting to reveal the different states of water and describe how this is happening.  

6.2.3.3 Tensegrity structure of the fascia is a transduction system
The primary respiratory mechanism and the thixotropic reactions occur even without the presence of the therapist.  Therefore there must also be an inherent transduction system (not dependant on the stimulus of the osteopath’s hand) within the body itself.  Such a system has been proposed by a Don Ingber, M.D. at the Boston Children’s Hospital, who was influenced by the work of Buckminster Fuller, architect, engineer and scientist who developed the concept of tensegrity.  Ingber's studies have helped demonstrate that the structure of the cell and the forces applied to it, help determine it’s energetic signaling right down to gene expression.  He states:  "Combined use of tensegrity and solid-state mechanochemistry by cells may mediate mechano-transduction and facilitate integration of chemical and physical signals that are responsible for control of cell behavior. In addition, cell structural networks affect gene and protein signaling networks to produce characteristic phenotypes and cell fate transitions during tissue development."
  Ingber has also compiled research showing that many unrelated diseases seem to have a common dependence on abnormal mechanical influences triggered by local inflammation.  Osteopaths know that when the structural barriers for proper functioning are worked on, fluids flow better and bring relief from inflammation for many patients. 

Caroline Stone, D.O. writes about the cascading effect of touch through the motion of the fluids right down to the cellular level:  “Motion passing through all tissues is intimately linked with how the cells communicate and therefore function.  All tissues are linked by a fascial web and at a cellular level; integrins connect the extracellular matrix to the internal cell skeleton, via the membrane.  Integrins are known to act as mechanoreceptors.  Mechanotransduction engages the cytoskeleton through to the DNA, and this vibratory motion passes through the cell in a dynamic, harmonic manner.  Changes in shape and motility and signal transduction occur…Even fluid circulation is dependent on movement and any changes in microcirculation…may play an important role in disease development.  Within lymphatic vessels (coupled with a spontaneous contractility), expansion and compression of the initial lymphatics depend on deformation of the tissue in which they are embedded, indicating that mechanical factors influence fluid movement.” 
 

Craniosacral therapist, John Upledger, also spoke about how the touch from the hands of the therapist cascades through to the cells via the tensegrity fascial network: “As tensegrities of connective tissue are downplucked into microtubules, microfilaments, and the organellar anatomy of cell space, a signal starting at the skin and subcutaneous muscle and nerves can distribute its kinesis right into the nucleoplasm.  Space and mass are arranged in perfect geometric counterpoint throughout the tissue; protein is packed in deep fractals and gapped by the infinitesimal intervals among them.  Filaments and tensegrity forces open even tinier ratios within membranes.  The system is such a perfect resonating chamber.”
  
This concept of tensegrity is applied to the fascia in the body, which includes the extracellular matrix of all connective tissue. The body can absorb shocks without being damaged.  “Mechanical energy flows away from a site of impact as an elastic shock wave in the tensegrous network.”
  Jean-Francois Megret, D.O. explains that the fascial tensegrity network gives multi-directionality in the entire fascial network.  This could explain the global expansion and contraction of the primary respiratory mechanism in osteopathy.
 

Alfred Pischinger, a Viennese anatomist, has contributed much to understanding how biological thixotropic fluid, which he called the extracellular matrix, communicated with the entire organism.  He presented a model of the cell, not in isolation, but as a unit with the extracellular environment, portrayed below in Figure 9.
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Figure 9: The cell is not in isolation, but a triad of capillary, extracellular matrix and cell (Pischinger, 2007)

 Pischinger states “nerves and vessels do not come into direct contact with the functioning cells.  The connective tissue substance is the mediating member, the bearer of the nerve and nutrition flow, and that interactions pass through it everywhere in the body…. In every location, connective tissue interposes itself between the bloodstream and the principal structural parts.”
  Hartmut Heine, M.D. continued Pischinger’s work, looking at the histological, structural parts of the fasciae and how structures distribute forces throughout the whole system.  The detailed description of all components of the extracellular matrix can be found in Pischinger’s book; they will not be listed in this paper.  Considering the macromolecules in the matrix, Heine makes an important point.  “Since the proteoglycans (PGs) and hyaluronic acid (HA) give the extracellular matrix a net-like super-molecular structure, cover cell surfaces, form the intercellular substance and ensheath and permeate elastic and collagen fibers, this buffering, viscoelastic property of PGs and HA is extremely important for normal tissue and cell function.  This particularly helps in understanding how joint cartilages function and how heart and blood vessels pulsate.   The local PG and HA concentration in a tissue region will determine its mechanical dynamics.”
 

Pischinger had also showed that due to its high negative charge, hyaluronic acid is particularly capable of binding water.   Water can be in motion in the body via the fascial tensegrity structure of the connective tissue. Biologists, K.J Pienta and D.S.Coffey, have studied the tissue tensegrity-matrix system and have proposed how it transmits information everywhere in the body.  “A tensegrity tissue matrix system allows for specific transfer of information through the cell (and throughout the organism) by direct transmission of vibrational chemomechanical energy though harmonic wave motion.”
  James Oschman, a scientist studying many different mechanisms of how humans heal each other, forwards this view as well.   He explains that tensegrity accounts for the ability of the body to absorb impacts without being damaged because mechanical energy flows away from the site of impact through the tensegrous living matrix.
 This concept is essential for an osteopath whose goal is to create global communication via fluids in their patient.  

The various mechanical factors that help explain how touching the patient in the osteopathic treatment have a biological effect are therefore: mechanoreceptor pathways, thixotrophy and the biological tensegrity structure of the cells with interconnecting fascial connections in the fluid matrix.

6.2.4 Biochemical Factors

“The Being of an organism does not lie in its substances, but in its action. The organization is not a conglomeration of matter, it is an activity.” - Rudolf Steiner

Western medicine has dug a deep hole in understanding biochemistry.  In this day in age, medicine has narrowed it’s understanding of the human to the chemical realm.  Treatment aAis almost entirely based on chemical models in the allopathic system, although diagnostic technology has arisen from acknowledgment of the electrical, magnetic and electromagnetic nature of the human body. (e.g. EKG, ECG, x-rays, MRIs, etc).   It is strange that the work of many energy or alternative therapists are ridiculed and misunderstood, when the rational for mainstream therapy is derived from equipment using energetic modalities other than the chemical composition of extracted bodily fluids.   Nevertheless, how the osteopath has a biochemical effect will be briefly examined.  

Candace Pert, Ph.D., a psycho-pharmacologist, has researched the biochemistry of emotion and her work may help osteopaths infer how a caring, calm state of intention in the osteopathic approach, can impact the patient.   Pert’s research has shown there is an intercommunication system that allows emotions to stimulate opioid release and vice-versa. Her research has shown that the release of neuropeptides is non-local.  She theorizes that the joining of the neuropeptide receptor and its’ ligand generates electromagnetic energy in the body.  Therefore neuropeptides are generating electromagnetic energy arising from many systems such as the immune, nervous, endocrine and gastrointestinal system, simultaneously.
  This global, biochemical process is in balance when the patient’s emotional state is in balance.  Therefore, a safe clinical environment, a caring, calm presence and a neutral state in the osteopath can assist the patient in accessing a balanced emotional state, cascading into the pathways of their biochemistry.

Most importantly, how do the biochemical cascades occur when the osteopath places their hand on the patient?   If Pert’s idea of electromagnetic energy arising from neuropeptide receptors and ligands is correct, this means there is a feedback system to regulate the chemistry in the body via electromagnetic fields. The sum of all the electromagnetic fields of the cells (the oscillation of the phosphate bond in ATP) creates a generalized field that permeates and surrounds the body as a whole.
  A photon of electromagnetic energy has the ability to produce a cascade of intracellular signals that initiate, accelerate, or inhibit biological processes.  A process of amplification accomplishes this, where a single molecular event at the cell surface can trigger a huge influx of calcium ions, each of which can activate an enzyme.   The enzyme in turn, acts as catalyst, greatly accelerating biochemical processes.
 Therefore, contact of the osteopath’s hand would cause a transduction of energy from a mechanical, tactile stimulus to an electrical current in the body. This is the piezoelectric effect (examined in the next subchapter) and from it comes an electromagnetic pulsation, which can entrain chemical oscillations and reactions at a cellular level.
 

The biochemical effect of the osteopathic treatment has to be considered not only as the internal changes in the patient, but as the biochemical feedback loop between the osteopath and patient: the “gulf of space between two beings”
.  Esther Sternberg, M.D., chief of Neuroendocrine Immunology at the American National Institute for Health, says this gulf is “a black hole of dubious connections (in the eyes of modern medicine).”
 It shouldn’t be if one understands chemical cascades.  It is always amazing to remember that these events are happening between people all the time.  

Although an osteopath is placing his or her hands on the patient, the local chemical reaction IN the patient can be described, but the global chemical cascade BETWEEN therapist and patient can also be described.  A great example of this is the relationship between mother and child.  “It is as if a single social signal-the baby’s hungry cry- jumps the gulf of space separating two beings and links their separate physiologies.  This social signal, the baby’s cry, can be as powerful a stimulus of a mother’s stress hormone response as any chemical.  The hungry cry elicits a specific behavior in the mother designed to resolve the problem- nursing.  And the hormone that permits nursing in turn changes the mother’s mood.  Prolactin is not just a hormone that controls milk production in the breasts.  It is a hormone that is a powerful anti-stress chemical as any

drug that has been designed to combat anxiety.”
 So before the mother and child even touch, the baby’s hungry cry stimulates prolactin in the mother, which stimulates the milk and the anti-stress hormones. 

A similar thing may be happening on the chemical level in the osteopathic treatment.  The patient is sending out signals of patterned vibrations (pain, stress, anger etc.) that the osteopath is able to respond chemically, not only during the hands-on-treatment, but even before they touch.  In turn, the osteopath’s chemistry and physiology are emitting a feedback loop of chemical cascades in the patient that are responding to that need. 

6.2.5 Electromagnetic Factors

“As an electrician controls electric currents, so an osteopath controls life currents and revives suspended forces.”  -A.T. Still

In the literature, there is information on the electrical nature of the human body, the magnetic nature and the electromagnetic nature of the human body.  However, talking about the electrical phenomena alone makes no sense because according to Faraday’s Law of Induction and Ampére’s Law (see below), electricity and magnetism are inseparable phenomena.  We get magnetism from electricity and electricity from magnetism.  These concepts are broken down into parts for the purpose of their study, but for the osteopath who works in complexity, globality and relationships, they realize that electromagnetism encompasses both interdependent phenomena.  Magnetism and electricity are first reviewed separately as they relate to hands-on-healing in sections 6.2.5.1 and 6.2.5.2 then brought together as an electromagnetic factor in section 6.2.5.3.

6.2.5.1 Electrical factors

Ampére’s Law states that we get magnetism from electricity.  A consequence of this law is that currents are set up within organisms.  For example the beating of the heart (electrocardiogram-ECG), contraction of muscles (electromyogram-EMG), or nerve impulses in the brain (electroencephalogram-EEG), produces magnetic fields both within the body and in the spaces around the body.  There is no barrier at the surface of the organism that prevents magnetic fields from leaving or entering the body.

Faraday’s Law of Induction states that we get electricity from a moving magnet (magnetic flux).  (A stationary permanent magnet will not induce this).  A consequence of Faraday’s law is that moving or oscillating magnetic fields in an organism’s environment must induce current flows within the conduction tissues of the body.
 In brief, the electromagnetic field has an oscillating electrical aspect and an oscillating magnetic aspect and these are perpendicular to each other.  

According to Faraday’s Law, the body composed of moving water in various states of polarization and electrically charged ions, will also produce and respond to electricity.  The electrical factor in healing creates a polarization of the cells, and the movement of ions and water, or electro-osmosis. The electrical mechanisms relate to the work in electro-osmosis by Dr. Bjorn Nordenstrom, a radiologist from Stockholm, and Dr. Robert Becker, M.D.  They show that the movement of water under the influence of an electric field can occur at surprisingly low voltages and electric field intensities.  This can change the histology of the tissues, in their collagen and fibrous content.
   Nordenstrom was working with electrotherapeutic devices, so the future of this work is to piece together the research to show that electrical emissions from the human hand can do the same, perhaps more efficiently. 

Beck has done this in his work on biological electricity, discussed in section 6.2.1.1, showing consistent therapist EEG brainwave activity in the 7.8-8Hz range.  Zimmerman, found that the biomagnetic emission from the hands of the therapist is the same as their EEG activity at 7.8Hz.  They paint the picture of electrical current flow from the therapist in a treatment.  In the patient, piezoelectric potentials flow as the therapist touches a patient.   The body has piezoelectric properties.  Most importantly, connective tissue can convert pressure or vibration into an electrical charge and vice versa.  For example, “bone registers a negative piezoelectric charge when compressed and a positive piezoelectric charge when under [traction] tension.”
  William Tiller, explains that when “mechanical energy is transduced into electrical impulses of neurons, this becomes a source of electrical current in the body.”
 Therefore, the osteopath’s hands are affecting the electrical potential in the tissues.  

Maintaining cell polarity in the normal state is a highly energetic process (50-60% of the metabolic activity of the cell is devoted to this.
,
) One can imagine that under a fascial strain or lesion, where the electrical conduction is compromised, the cell metabolism is not efficient.  Cells are continually working to generate and maintain regions of differing electrical properties against continual leakage of charge, and during a injury or lesional process, the osteopath’s hand can play an important role in re-establishing a functional electrical flow.

6.2.5.1 Magnetic factors

What are the magnetic mechanisms that may be involved in the osteopathic approach? Magnetism goes back to A.T. Still’s day where even then, it was known that all living things give off and respond to magnetic fields.  In A.T. Still’s early clinical practice (1875) as an osteopath, he advertised himself professionally in a local newspaper as a magnetic healer.  The magnetic mechanism has applications in the osteopathic treatment. It can, in part, explain how the patient-osteopath interaction can code information to be used for healing.  

The research listed in section 6.2.1.1 implies that osteopaths give off and receive magnetic fields.   How do they do this?  The hippocampus
 has been implicated in decoding and integrating sensory information discovered by modern research involving biological tissue containing magnetite (parts of the epithelia lining ethmoid sinuses, thalamus, pineal cells and hemoglobin).
,
,
 The biomagnetic fields are now measured by SQUID devices (super-conducting quantum interference devices) in research labs around the world.

Robert Becker’s research shows the pathways involved in magneto-reception in figure 10.  Micro pulsations of the geomagnetic field (Schumann resonance) are detected by the pineal gland and magnetite-bearing tissues. Brainwaves are not entrained by the thalamus when a patient is in a relaxed, alpha state, as in an osteopathic treatment. At that point the Schumann resonance can take over as the pacemaker because Schumann signals are 1000x stronger than brainwaves. The brainwaves are then conducted throughout the body by the perineural and vascular systems.
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Figure 10:  A summary of magneto-reception -- the regulation of brain waves and emissions from the hands of therapists (Oschman, 1997)

“The biomagnetic field projected from the hands can be much stronger than the brainwaves, indicating that an amplification of at least 1000 times takes place in the body.  Alternatively, the body may simply act as an effective antenna for the Schumann micro pulsations.  The projected fields scan-or-sweep through the frequencies that researchers are finding useful for "jump-starting" injury repair.”
   During a hands-on- treatment, Becker has proposed these waves begin as relatively weak pulses in the thalamus of the practitioner’s brain, and gather cumulative strength as they flow to the peripheral nerves of the body, including the hands. The same effect is mirrored in the person receiving treatment, and Becker suggests that it is this system, more than any other, that regulates injury repair and system rebalance.

The hand is able to scan and find the right frequency to optimize resonance with the tissue.  This broadband function is not exactly like a radio transmitter or receiver, which is tuned to only one frequency.  It can detect a wide range of frequencies.  The work of John Zimmerman show a common frequency emitted from many healers hands between 0.3-30Hz, with most activity at 7.8Hz. This is equivalent to the Schumann resonance (the earth’s geomagnetic field).  Therefore for effective healing to take place there is not only a process of entrainment in the patient-therapist interaction but also in the therapist’s entrainment to the earth’s field as well.
,
 SQUID devices show that the human magnetic field is 100,000 times weaker than the earth’s fields.
  Astronauts discovered that when humans leave the earth for prolonged periods they suffer health consequences.  NASA uses magnetic-field generators on space missions that pulsate at the Schumann frequency (7.8Hz) as a background signal to maintain optimum health and functioning of the astronauts.  This magnetic field may act as a carrier for other types of energetic and frequency information being passed onto patients in the osteopathic treatment.

6.2.5.2 The electromagnetic factors

The electromagnetic field effect encompasses the electrical and magnetic factors, previously described. The movement of electricity or magnetic structures creates electromagnetic fields. They are one form of the other and always exist together. Electromagnetic fields were described by Harold Saxton Burr, Ph.D., from Yale School of Medicine, as lines of force to determine the body’s physical shape.
  Dominique Trudeau, D.O. explains that “when iron filings are scattered on a card held over a magnet, they will arrange themselves in the pattern of the ‘lines of force’ of the magnet’s field…The resulting living matrix is therefore in constant resonance with the underlying lines of force of the electromagnetic fields, which in essence sustain the material form and guide its processes.”
 So if the electromagnetic field (physical blueprint) is distorted, this will bring about a distorted anatomy and a distorted physiology due to their inter-relationship. 

Research from electromagnetics is saying that the body is composed of light or biophotons. In the scientific community, the work on biophotons (units of electromagnetic energy) implies that the body gives off and responds to light.    Fritz-Albert Popp, a German biophysicist and world expert on biophotons, believes that light from the forehead and hands pulses out with the same basic rhythm, but that these pulses become irregular in unhealthy people.
,
 Popp’s group measured this with whole-body-biophoton-counting equipment, and their extensive research showed a “new communication channel in the human body on the basis of biophotons.”
     Therapeutic improvement was shown in their studies after a) physical contact from a therapist and b) UV exposure.  These researchers concluded that light (biophotons) from the hands of the therapist seem to be a playing role as UV light because similar improvements were found in both cases, analyzed separately.  The work of Mitsuo Hiramatsu in Japan is showing that the biophoton emission from healer’s hands displays coherence and may be one of the reasons for stability of biophoton emission after healing.

In regards to the decrease in gamma radiation levels during a hands-on-healing study, Sue Benford proposes that the treated patients are simply absorbing and storing UV light and not giving it off as radiation.  Gamma rays are radiation, as seen in figure 11, therefore it is theorized that gamma radiation (photons) are absorbed, metabolized and stored by human cells as an alternative energy source. 
  When a patient is treated by a hands-on therapy it is proposed that the treatment can help the patient store UV light, assisting all photoreactive processes in the body, through the biophotons emitted from the therapist’s hand.
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Figure 11:  The electromagnetic spectrum (Wikipedia)

In the 1988 Issue of 21st century magazine, there was a review of the studies that document the ability of the cells to absorb electromagnetic radiation in the infrared range and reemit that radiation at a shorter wavelength:  ultraviolet. “UV light represents a higher energy (information) density than the infrared light that was put into DNA.  This high quality UV light, in turn, runs the metabolic processes of the cell.” 
  Benford goes on to say that the interaction process that can account for the changes in gamma radiation around the patient is not just electromagnetic in nature.  The therapists who can consciously increase the electromagnetic field surrounding their hands, cause significant fluctuations in the external gamma radiation around a patient’s body, creating permutations in the Vacuum itself.
  This elusive Vacuum will be discussed in the next sub-chapter, but suffice it to say thus far, that it is presumed to be the source from which all forces come.

The Heartmath Institute in the US, and many other mainstream scientific researchers, have studied the electromagnetic mechanism in detail.
,
,
 The brain, heart and gastro-intestinal tract are the main biological oscillators in the body, which create electromagnetic fields that are measurable.  They operate as dynamic, fractal processes, of non-linear quality.  People exchange energy via electromagnetic fields created by the biological oscillators in their body simply in each other’s presence.  When people (or other living organisms) touch, an even more complex exchange of information occurs via their electromagnetic fields.  “A transference of their heart’s electromagnetic energy occurs, and the two fields begin to entrain or resonate with each other.  The result is a combined wave created by a combination of the original waves.  The combined wave has the same frequency as the original waves but increased amplitude.  Both its power and depth are increased.”
 

The fulcrum for this energy dynamic is through the heart, since it is the strongest electromagnetic oscillator in the human body.  A.T. Still wrote about this when he said, “She, the heart, is the wise form-giving power of life.  She is life centralized for the use of each and all animals.”
  Scientists at the Heartmath institute are backing this up proving that the heart is the main oscillator around which other fields come into resonance. What is resonance?  “Every object will tend to vibrate at a specific frequency.  “When two objects have similar natural frequencies…their vibrations become coupled or resonant.”

The work of Rollin McCraty, an American biologist at the Heartmath Institute, provides data of this energy exchange between people.
  Many other groups have studied the correlation (synchronization) between the type and location of brainwaves in the patient and therapist.
,
,
 This means that osteopaths should be aware that information exchange between themselves and their patients is happening not only via the hands, but also by their presence.  This means that electromagnetic energy extends out into their in biofields, beyond the surface of their skin.  If this is true, osteopaths have an obligation to support and maintain the most optimal health for themselves.  For the signal of transfer to be flowing in both directions (as measured in a laboratory by an EEG or ECG) and heart coherence in the electromagnetic fields of the patient and therapist to occur, two things must happen.  Most importantly the positive, heart-centered intention of the therapist can lead the patient in a state of electromagnetic synchronization as shown in the studies by McCraty, Sancier, Cohen and Hirasawa listed above.  There is an importance of health and loving presence in the therapist.  Secondly, the patient’s receptivity of the therapist also plays a role.  The more accustomed people become to responding to a coherent field through a therapist, the better they are able to respond in their environment when they detect a coherent electromagnetic field. 
 

By coherence, McCraty means a more ordered heart rhythm pattern.  New diagnoses from ECG tests show that heart rate variability is not monotonously regular but varies dynamically from moment to moment.   “The analysis of heart rhythms provides a powerful, noninvasive measure of neurocardiac function that reflects heart-brain interaction and autonomic nervous system dynamics, which are particularly sensitive to changes in emotional states.  When experiencing negative emotions such as anger, frustration or anxiety, heart rhythms become more erratic and disordered, indicating less synchronization in the reciprocal action that ensues between the parasympathetic and sympathetic of the autonomic nervous system.  In contrast, sustained positive emotions, such as appreciate, love or compassion are associated with highly ordered or coherent patterns in the heart rhythms, reflecting greater synchronization between the autonomic nervous system.”
 What his research implies is that the heart has a role via electromagnetic, sound pressure and blood pressure waves, as a global, internal synchronizing signal.  Most interestingly, his work also shows that the information the heart passes on is not only transmitted internally, but is also detectable by others within its range of communication.
  

This is an important finding considering the patient-osteopath relationship.  At some level of consciousness, osteopaths are decoding heart-based information from the patient and vice-versa.  Is heart coherence improving health and autonomic nervous system balance?  The research in these regards is saying, “yes”!  The big message from all the researchers at Heartmath is that “the heart provides the encompassing energetic field that binds the whole system together.”
 McCraty discusses the implication of this field of work and states that “if the resonance model is valid, the effects of therapeutic techniques involving contact or proximity between practitioner and patient could be amplified by practioners adopting a sincere caring attitude, thus increased coherence into their cardiac field.” 
,

These various explanations of the electromagnetic mechanisms, which may be contributing to healing in the osteopathic session, show that there is an energetic anatomy representing different scales of frequencies.  When taken into account, they make the body much larger than the surface of the skin.  The research to date shows the enormous number of different frequencies involved.  Physicist, Toni Bunnell, Ph.D., writes, “each person could be viewed as a radio receiver capable of picking up a particular frequency…consider the existence of many different frequencies of individual reception- transmission for mobile phones.”
 The wireless technology of radios, TV’s, computers and Internet is based on that same principle of decoding the information that exists in a particular frequency from the environment.  The authors of the published studies presented have shown the extensive electromagnetic effects to healing, but mainstream medicine needs to continue taking the next step and eliminate technology devices and substitute the intelligence of the human hand to perform such a task.   Otherwise there is not an effective feedback system to know when is enough.  

American Osteopathic Physician, Rollin Becker, explained such a danger when he used to use a diathermy machine (creates an electrical current) in his office to heat one patient up for 15 minutes while he was working on someone else:  “You can try to affect the body with a galvanic current, and it will have an effect, but these mechanical gadgets are doing things from the outside...maybe for a few minutes it feel pretty good to that sick tissue.  Then all of the sudden, you’re asking the sick tissue to respond in a way that it can’t… If you had your hand on those tissues, you would know this…One day I got smart and put my hands on those tissues to see what is happening.  The first patient I checked, in 3 minutes there was a signal from the tissues, “Hey, this feels pretty good.”  After 5 minutes that signal turned off and it started building up pressure.  I had that patient there for 15 minutes.  So I gave him 5 minutes of treatment [from the machine] and 10 minutes of trauma.  The next patient I put on the diathermy had 2 minutes of treatment and 13 minutes of trauma...I discovered that the tissues definitely respond to all these gadgets that we use, but your hands have to be there to monitor it, to know when the change you are seeking has taken place...I threw the machine away.  When we get to the science of allowing physiologic function to do its own thing, you have got to obey the rules.”
  Becker reminds us that the human hand as a therapeutic tool cannot be substituted. 

In essence when an osteopath touches their patient, they are touching a “continuously interconnected system, composed of virtually all of the molecules in the body linked together in an intricate webwork.”
  Dominique Trudeau says that the living matrix and its semi-conduction ability represent one vehicle for the electromagnetic fields propagation.  The circulatory system (blood, plasma, cerebrospinal fluid, lymph) is yet another route of energetic expression because of its high conduction abilities.
 The research in this field is showing that contact bodywork can promote healing through generating a change in frequency, because evidence is building to prove that these modalities are affecting frequency.  However, electromagnetic fields may not be the whole story.  “If there are fields in the body, they have to be able to offload information in very specific ways.  Information has to be delivered to the right place in the body at the proper time, often within incredibly fine-tuned parameters.  Electromagnetism by itself could not account for such a system.”
  Perhaps some of the research to date was written up as being “electromagnetic” in nature, when perhaps it was reflective of other fields, or of a unified field.

6.2.6 All fields are parts of a unified field which exists in the body

The fact that mechanical, chemical and electromagnetic factors can not account for all the phenomena which can happen between the patient and osteopath, there must be another or other fields which are playing a role towards improved health. There have been studies where patients were shielded from each other in Faraday cages (hence blocking electromagnetic waves) yet there was information transfer of what was happening to the other instantaneously (e.g. skin conduction studies, EKG’s).
  This information is not only being passed in a non-local manner, but may be traveling faster than the speed of light.  “For example, a quantum can disappear at one point in space-time only to instantly reappear somewhere else entirely (faster than the speed of light, if it is thought to have actually gone through space-time).  This very unconventional and logic-boggling behavior, called the tunnel effect, is very real -- some electronic devices today are actually designed to take advantage of it.”
  This behavior has been attributed to scalar waves, whereby interaction of waves in the universe does not destroy the information and energy in the original waves.
 It is likely that the body resonates to scalar fields and osteopaths may be using these waves in their hands-on approach. However, some forces of the universe cannot be easily measured (the centripetal forces), making it difficult for science to accept its existence. 
To discover what other factors may be involved in hands-on approaches in osteopathy,  the four fundamental forces in physics can be considered: 

· The electromagnetic field, a measurable, centrifugal force 

· The gravitational field, a non-local, centripetal force.                                     

The microscopic forces at the atomic level:

· The weak nuclear force dissipates energy via centrifugal nuclear reactions 

· The strong nuclear force attracts energy via the centripetal reactions. 
The latter three reactions are beyond the scope of this paper, but do warrant further investigation for a subsequent paper. The point to be made here is that the human hand as a therapeutic tool may resonate with all these fundamental forces. All universal forces are manifestations of a greater whole.  

This greater whole has many names, many references, and many experiences. The challenge in gathering this body of information is that a unified field in science is relatively new therefore there is no accepted common terminology for trying to explain it.  Some wonder if it can even be explained.  There is reference to a Zero Point Field, the Vacuum, or maybe just the gravitational field, which is still trying to find a way to mathematically “fit” in the equations that describe the small reactions at the atomic level, leading to a Unified Field Theory. In osteopathy, terms such as Silent Partner, Potency or Breath of Life are used.  A few explanations of these terms from scientific fields and osteopathic writings are examined to see if perhaps, they are talking about the same thing.

In scientific literature the terms Vacuum and Zero Point Field, suggest an underlying field of potential:  

· Vacuum:  A group of Russian physicists see the Vacuum as a “medium that can assume various polarization states.  Given charge polarization, the Vacuum is manifested as the electromagnetic field.  Given matter polarization, it is manifested as the gravitational field.  And given spin polarization, the Vacuum manifests as a spin field.  All fundamental fields known to physics correspond to specific Vacuum polarization states.”
 They are saying that various fields can arise from an underlying, unified field.  What is observed is simply a matter of conditions and perspective. 

· Zero Point Field: “is a background sea of energy comprised of subatomic matter continuously converting back and forth into light.   It contains vast quantities of encoded information within an invisible web that connects everything in the universe to everything else.”
  This represents the sea of anti-matter that communicates with its matter (particle) counterpart via Fourier transforms.  It is therefore postulated that bioenergy healers are creating permutations in the Vacuum or zero-point field (ZPF). 
  The Vacuum/ZPF is being defined as "the locus of a vast energy field that is neither classically electromagnetic nor gravitational, nor yet nuclear in nature. Instead, it is the originating source of the known electromagnetic, gravitational, and nuclear forces and fields. It is the originating source of matter itself."
 

There are similarities between these scientific terms and the osteopathic descriptions of Silent Partner, Potency, or Breath of Life:

· Silent Partner:  Rollin Becker writes:  “Your Silent Partner is a fulcrum point; it’s absolutely still.  There’s no energy in motion in the Silent Partner, none.  It’s all energy, the state from which energy comes.  It isn’t energy in motion, it’s just pure potency.  There is no motion, and yet it’s all motion.”
  This is very similar to the Zero-Point Field, which was described above as the “originating source” of all known fields.
· Potency: W.G. Sutherland explains potency very simply. “Capable of coming into being or action.  Energy existing in potential form, not as motion.”
  Rollin continues:  “Potency can be described in many ways.  Potency will be found between different manifesting wavelengths of energy involved in electromagnetic force fields.  Potency is between the ebb and flow of the tides of the ocean and the tides of universal energy in the solar system and beyond.  In chemistry, potency is found at the sites of interchange between all chemical reactions.  The potency at the “stillness” of the fulcrum is the sum total of all the energies manifested at both ends of the levers…  Potency is a factor of function in the cycle of action and reaction wherever found in nature (consider the potency in the stillness of the eye in a hurricane).”
  This could be correlated to the neutral place where anti-matter and it’s conjugate matter particle are communicating that physics says exists in the Zero Point field.
· Breath of Life:  Osteopath, Bonnie Gintis explains:  “The nonmaterial field of influence referred to as “the Breath of Life”, is presumed to be unalterable.  Primary Respiration is the effect of the unknown and unknowable force as it expresses itself though the living human body. Since this force is phasic, like the breath, it is called by the poetic metaphorical name of the “Breath of Life”.

William G. Sutherland believed that the primary respiratory mechanism was the manifestation of the Breath of Life.  Transmutation is the process of conveying this Breath of Life via the cerebrospinal fluid into movement forces of the body.
 The Breath of Life may be similar to the Vacuum from which all fields arise.
These explanations from theoretical physics sounds a lot like the writings of experienced osteopaths as they work clinically from the Silent Partner, Potency or Breath of Life, analogous to the Zero Point Field or Vacuum from which matter originates.  Could it be that they are speaking about the same thing?  It seems that the physical, human body presents outward manifestations of movement, arising from a vast, more potent, unified field from which all life arises. 

In summary, there are two aspects of the universe addressed in some osteopathic literature and some cutting-edge scientific literature by those who are struggling to change the current materialistic paradigm.  These two aspects can be simplified as material and the immaterial, or the real and the virtual.  Physicist David Bohm, described this as the explicate and implicate order. 
  That which can be measured by scientific method is the explicate order and that which cannot, is the implicate order.  Another way to say this is that matter is explicate order and anti-matter is the implicate order.   Was A.T. Still referring to this when he wrote about man as a unit composed of terrestrial life and spiritual life?  Perhaps he was. “These two lives are united in action and confers to all things movement and growth...These two lives work together to construct all bodies in form.  Therefore, two worlds with different natures, when they are in contact give wisdom and force to resolve more important problems than what they could alone.”
  Certainly the science of osteopathy was ahead of its time.  Physicists, 100 years later, are just putting their fingers on the same concepts.  Are osteopaths possibly referring to the Zero Point field, the Vacuum and the anti-matter, when they describe transmutation into the physical body via the cerebrospinal fluid with the Breath of Life? 

 It is very likely that the founding fathers of osteopathy were writing about concepts that are now being referenced in cutting-edge scientific literature. It is time for osteopaths to become bold, not only using these concepts in clinical practice, but also sharing these concepts with whoever may ask.  There is no need to shy away from the osteopathic concept the potency of the Breath of Life as esoteric.  It can be the biggest lever to affect change, since science is saying that from there, all the universal forces emanate.  These are exciting developments for the science of osteopathy.  The osteopath is a living, oscillatory entity, participating in the universe via all the fundamental force fields, just as the patient is. The osteopath is a pilot in the therapeutic relationship with as much complex physiology as his or her patient.  It takes a human to heal a human, each embedded in a unified universe. The hands of the osteopath reflect a unified field of all the fundamental forces used for healing.

6.3 Resonance across scale in nature  

“Osteopathy is to me a very sacred science.  It is sacred because it is a healing power throughout all nature.” (a few pages later) “The osteopath succeeds best does so because he looks to Nature for knowledge and obeys her teaching, then he gets good results. A few years spend in the school of Nature teaches the osteopath that principles govern the universe, and he must obey all orders, or fail to cure his patients.”-A.T. Still 
 

Examining how osteopaths communicate with their patients through the touch of their hands is a difficult question.  Therefore, an attempt to deduce what is happening between the patient and the osteopath will be presented. There is much known about the different levels of biological function. For example, it is known how atoms are in relationship, how cells communicate, how organs communicate, how the body resonates with the earth and how the earth relates to its solar system.  The goal of this section is to illustrate the fractal nature in the body, and then of the body with the earth and cosmos. If this is established, then the patient and osteopath can be seen as nested systems of common scale, themselves embedded in a higher cosmic order that they resonate to.  That means there is a potential for a common resonance to happen between them.  This can translate to healing for a patient because when this happens, a harmonic cascade of frequencies is set up within their physiology in a homeostatic way.  This resonance across scale between the patient and the osteopath filters down into each of their physiologies.

Osteopathic treatments are listening and acting, receiving and transmitting as well as diagnosing and treating.  These events occur in such a fast, interactive feedback loop that they can be considered to be happening simultaneously. The human body self-organizes in accordance with its environment at all times, responding to the information the osteopath is providing. This self-organizing is happening at all levels, due to the embedded, structural principle of nature, and it’s organization in a fractal geometry where globally, ratio stays the same and scale differs. 

For example, in the embryo, form differentiates exponentially into the complexity of a human being.  The physical body is very complex compared to its early origins, so what clue is growth into heterogeneity providing?  Basically it is our living embodiment that everything we see and everything we is only a fractional part of one large whole.  In nature, the greater the magnification of our vision, the more irregular the object’s surface will become.  Benoit Mandelbrot, father of mathematical, fractal theory also recognized this. He created the term fractal in 1975, from Latin fractus, “something broken apart into irregular shapes”.
 Mandelbrot’s concept of fractal geometry has helped understand biological structures and their layering of functions. Sub-patterns repeat themselves at increasingly smaller scales. “The molecule that is also part of a cell is a holon, as is the cell that is part of an organ, and so on. This hierarchy of relationships from the atom to the organism is known as a holarchy… the healthy function of complex living systems, which requires that each of their whole-parts maintain its own identity and boundaries even as it functions as part of the larger whole."
  Examples of this in the body range from the molecular level of the electron in its orbital rings, to the shape of helical DNA, to the branching of the arteries and capillaries and the branching of bronchial tubes and alveoli.  The fascia ties all levels of structural organization together, and each level has its own covering, its own membrane.  Nuclear membranes, cell membranes, organ membranes, cavity membranes, diaphragms and the skin, separate the body in layers of different scale.  Biorhythms of harmonics are set up as depicted in Figure 12 below. 
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Figure 12:  Envelopes of harmonics across scale (Winter, 1998)

There is a resonance in nature across scale.  The patient and osteopath interchange as two cycling systems that are independent, yet can couple together by entrainment (cycle together), due to the nested, fractal nature of the universe. As they touch, the skin is simply an envelope of an infinite series of envelopes within their bodies (cavity membranes, organ membranes, cell membranes, etc.) and outside their bodies (earth membrane, cosmic membrane). There is a continuum of function and communication across scale, where the different scales are harmonics of the other. This is how the potential for resonance between humans can occur.  It is through similarity of ratio, the phi ratio (described below) that the osteopath and patient are able to create coherent frequencies, which play a role in healing.  There is a continuum of function and communication across scale IN the body and a continuum of function BETWEEN people as well.  

6.3.1 A common shape across scale

In order to better understand the heterogeneity of complex systems, instead of breaking them down into smaller parts (then reassemble them and hope to have “understood” the whole), one could try to look at the systems in a unified way. There are many scientists who are grappling angles and proportions finding a common geometric shape, which can explain movement, color or sound.  “A geometry of pressure is a dynamic, hydrodynamic, language of common denominator which will allow us to understand vastly disparate phenomenon within one context of mechanism and flow.”
  American researcher, Dr. Ibrahim Karim summarizes this concept as "energy into shape creates function." In other words, energy is programmed to perform a specific function, take on a certain power, by the movement pattern it is given by Nature. That movement pattern, frozen in space, is shape.
 

The common shape seems to be a torus.  It’s a donut energy structure with polarized poles and spin properties from which the spiral energy and lemniscatory movement is derived as shown in figure 13.  There are many references to this torodial figure, however Rashan Barcusé, in his research on biological geometry, has summarized the main points of this energy structure as follows:

· As the point is of one dimension, the circle of two, the sphere and the doughnut of three, so the torus is of four.  

· The torus is a sphere changing in space-time. Three-dimensional circular motion along the circumference of a sphere becomes four-dimensional spiral motion on a torus as it expands and contracts in space-time.

· The inside surface and the outside surface are experienced as the same surface on a torus in space-time. 

· Centrifugal and centripetal forces result from expansions and contractions of the torus in space-time.

· The macrocosm and the microcosm conform to the laws of the torus.

·  The torus is a sphere that expands and contracts along a rotating spiral vector in space-time.

· During its cycles of expansion and contraction, the torus alternately experiences moments of movement (expansion and contraction) and non-movement (rest).
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Figure 13:  Torus energy shape common to self-organizing systems (Barcusé, 2007)
What is especially interesting to osteopathy is that this torus shape gives rise to the feeling of the lemniscatory movement in the fluids and tissues of the human body.   Although this is subjective, it is still a common phenomena amongst osteopaths, hence a common energy pattern in humans. This may be because “rotation is the only way to store inertia and therefore create mass.  Further, rotation is also the only way to create periodicity and thus our only definition and measure of time.”
  Such space and time is the embodiment of the physical plane.  It is interesting that this torus definition also has other common points to the osteopathic concept such as the primary respiratory mechanism, manifesting expansion and contraction which has centrifugal and centripetal forces in relation to the longitudinal, craniosacral motion.   Barcusé states, “Spirals with reciprocal spins off this shape create the leminscatory phenomena.”
 Upon further research it seems that it is actually a common pattern across scale inside and outside of the body as well, therefore some examples of these patterns from the microscopic world to the macroscopic world will be presented.

This spiral movement moves across scale in nature. How do spiral waves create relationships, which are cooperative, not destructive? In other words, how do they create standing waves (matter can be considered as standing waves of energy), which add and multiply not destruct or cancel each other out?  The phi ratio of 1.61803
 creates a cooperative self-organizing system across scale. Atoms, DNA and cells have this pattern. The vortex shape of the torus system creates the lemniscatory pattern felt in the whole body in the osteopathic approach.  The human body is a torus movement system. 

6.3.2 Atoms, DNA, Cells and Organ systems:  the body layered for resonance

Many authors have discussed the torus nature of the atom. There is “excitation” or expansion of the electrons in radiating orbits around the denser proton.  The electrons do not seem to be anywhere precise, but rather orbit the proton, ready to meet other atoms if the conditions are right for cooperation.  To give one example, the torodial domain of the hydrogen atom has been studied by German scientists
 who examined its structure and non-linear periodicity.  At low energy of a more stable state and at high energy of a more chaotic state, the same torus calculations could still be used to understand the hydrogen atom and it’s organization.  It seems that the “same backbone of the phase space structure”
 is used. 

The shape of the DNA is another example of the torus energy structure.  The phi ratio is visible in it’s cross section as a decagon, it’s ratio of length (34 angstroms) times width (21 angstroms), and it’s minor and major grooves in the B-DNA helix which viewed from above are in the phi ratio of 1.618, 1.000, .618…
 It is thought that the DNA helix keeps the ratio of wavelengths spaced in such a way that information at that level can also resonate with information at greater scales or longer wavelengths in the body according to a common shape ratio.
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Figure 14:  Top down view of DNA with its Phi spiral ratios (Livio, 2002)

The torus movement is also in the cells.  Cells are evolutionary predecessors from the unicellular bacteria, who are a whole in themselves.  They are holograms of the whole body that is a giant, cooperative structure of billions of cells with billions of years of memory in organization.  New technology of optical mapping used to understand non-linear physiology now demonstrates the spiral nature of the cells as a primordial movement.  Gil Bub, a McGill physiologist, has taken video of cardiac cells in culture (in vitro) and within a day, these cells generate periodic activities of spirals, some of them with reciprocal spin, as a figure eight.  His work with slime mold (remnant of archaic protoplasm) also proves these same phenomena.

The organ systems are more complex shapes than the level of the atom, DNA or cell.  There is evidence however, of the torus shape response of the heart, for example, in the electromagnetic field that it emits. 
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Figure 15:  Torus energy shape of the field that surrounds the human heart (Braden, 2007)

Other systems such as the respiratory or nervous systems, involve a toroidal flux as well.  This is demonstrated in their fractal shape that repeats itself on smaller and smaller scales to create resonance in the system.  A physiology professor at Yale University states that “Some of the most visually striking examples of fractal forms are found in physiology: The respiratory, circulatory, and nervous systems are remarkable instances of fractal architecture, branches subdividing and subdividing and subdividing again. Careful analysis of the lungs reveals fractal scaling, and it has been noted that this fractal structure makes the lungs more fault-tolerant during growth. In addition to fault-tolerance during growth, fractal branching makes available much more surface area for absorption and transfer in bronchial tubes, capillaries, intestinal lining, and bile ducts. Also, the redundancy of fractal structures make them robust against injury.”

This evidence presents a layering of the human body across scale.  Not only can the image of the whole body be found in its smallest parts, but one can understand how resonance at one level can cascade throughout the body.  At small scales, the body is composed of small corpuscles rotating around one another within the atom at relatively immense distances.  In a similar manner the atoms vibrate in the molecule, the molecules in the cell, the cells in the organ and the organs in the body: the whole capable of being changed by a change in vibration of its particles. 

6.3.3 Person to earth and cosmos:  the environment for resonance  

The torus concept includes the fourth dimension of time, therefore evidence of how biological systems can entrain, or cycle together with rhythms of the earth, such as the Schumann resonance presented previously, demonstrate how humans are embedded into their environment and the cosmos beyond.  
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Figure 16:  Spiral of the cosmos (NASA, 2004)

The torus shape is also evident in the spiral photos and current movement dynamics of the cosmos, such Hubble images of the Cat’s eye nebula, or the time-delayed cosmic spiral as portrayed in figure 16.  There are many driving frequencies in the environment.  The well-established ones are the diurnal  (day and night) cycles where biological cycles entrain to the sun or lunar cycles to which the female menstrual cycle is entrained.  (1cycle/ 28 days).  The Schumann resonance is an example of how a person can entrain to the earth (about 7.8 Hz).
Zooming out in the macrocosm, the cycles of all these rhythms are longer than those of the microcosm.  They are long wavelengths. Operating as a cyclic system, embedded within other cyclic systems are the processes of human physiology.  The pattern of the cosmos exists within.

6.3.4 Person to person:  skin to skin

The elusive question of how osteopath and patient can “cycle together” and come into resonance, is examined.  The body is a holon in the universe, which has a fundamental torus energy shape.  How can patient-osteopath communication occur through touch or simply presence?  How can patients get all their biological “programs” on the right frequency when in the presence of a coherent osteopath?  

Globally, the human is a torus with the potential for harmonic resonance across scale. The body is again summarized as a harmonic oscillator capable of receiving-transforming-emitting. There are many others who see the body as a antenna-type receiver-transformer-emitter
,
,
,
,
  Since the role of the touch via the hand in the osteopathic treatment is the point of this thesis, the discussion of the skin, its immune function, it’s role in controlling our DNA, it’s crystalline structure and potential for phase conjugate mirroring is considered.  This transceiver function of the skin, is a major argument for how the patient can receive corrective information from the osteopath yet, stay in neutral relationship.  

How are osteopaths communicating at the level of the skin?   What does the skin represents in its role of communication with the environment.  Consider the skin as a major immunological organ.  The skin of the osteopath, touching the skin of the patient, is an interface; immune system to immune system.  Bruce Lipton, Ph.D., an American cell biologist, refers to the immune cells as “informers”.
  There is an importance of increasing the surface area of the skin to increase inputs to stimulus, hence varied reactions for evolution. Lipton refers to the skin or cell membranes as the brain.  In his cellular research, enucleated cells (the nucleus used to be thought of as the brain) have proven to survive, but the cell cannot survive without its membrane.
 In the aftermath of the genome project, where genes were expected to produce proteins in a one to one ratio, this was not found to be the case.  The same genetic material in fact, can code for many different types of proteins, which led to investigations of environmental considerations for a new understanding of genetics.  

The field of epigenetics was born.  Epigenetics is the field of research linking environmental influences to genetic changes.  The IMPs (inter-membrane proteins) of the cell were found to have an amazing role as communicators with the environment.  In fact, through IMPs (Lipton calls  “perceptors”) the body can signal which DNA to turn on or off, in function with its needs.  What biologists thought was junk DNA, when doing the genome project on the chromosomes, were actually alternative codes to be used when environmental situations warranted it.  The protein products from DNA-RNA are not entirely fixed from one’s genetic heritage.  Proteins can be produced which reflect the environment need that is perceived.  This implies that patients are not the victims of their genes.  By controlling their “perceptions” (which at the cellular level is the inter-membrane proteins of the cell wall) they can control their genes and truly take the healing into our own hands.  Patients need to hear this.  They are not the products of their own past or generational past.  Hands-on-therapies such as osteopathy, are directly influencing the inter-membrane proteins in the skin, affecting cell signaling right into the protein products from the DNA-RNA cascade.

What is the nature of these inter-membrane proteins?   The skin and its liquid crystalline nature shares a common ground with the  bi-lipid structure of biological membranes.  This will be important to understand how in disease, the patient may send a distorted information field to the osteopath.  The osteopath can send this information back with a correction via the liquid crystal nature of not only their skin, but all biological membranes, biowater and some proteins.  The membrane bi-lipids and inter-membrane proteins are behaving like liquids, but exhibit the properties of crystals, such as solid quartz.  The pineal gland and the extracellular fluids of the body are other examples of crystalline structure.
   The implication of this work for osteopaths is important, as they are interfacing with patients via touch.  

Liquid crystals form the membrane around cells, so they seem to play an important part in systemic effects by sensing and responding to very minute changes in temperature, amounts of chemicals and electromagnetic potentials and changes.  Researcher Carole Bowman in her work on liquid crystals states: “In their variety of forms they provide quantum energy interface detecting mechanisms, which are behind both discrete biological sensing systems for light, sound, taste, smell, pressure and temperature and whole-body sensing for automatic (subliminal) maintenance of body health and survival in an ever-changing environment”.
   This interface is automatically established when osteopaths place their hands on patients.

These liquid crystals, called conjugate phase mirrors, exist in the skin, lipid membranes, proteins and water of the body. The body is a standing wave field which phase conjugates environmental information.
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Figure 17:  Phase Conjugate Mirror (Ratte, 2001)

Ordinary mirrors (above) return a wave back by divergence.  Phase conjugate mirrors (below) send waves back to their source along the original wave-path with a correction to prevent distortion in their medium of propagation. The useful property of a phase conjugate mirror is that if an acoustic or light wave propagates through a distorting medium, and hits such a mirror, the wave will exactly retrace the path back through the distorting medium
. Living liquid crystals act as wave-guides creating complex, self-organizing harmonic structures.
  In the figure 17, if the “source” is replaced with the patient and the phase conjugate mirror with the osteopath, it can be seen that when an incoming wave from the patient reaches the osteopath, they act as a phase conjugate mirror and reflect the wave back, with a correction of the distortion.  This is proposed to be an important mechanism for healing between patient and therapist.
,
 Wave information can be amplified without distortion. The properties of liquid crystals as phase conjugate mirrors are pointing at a possible mechanism for the transceiver bio-communications with patients in osteopathy.  

This section examined the skin as an interface of immune systems between the patient and therapist, it’s epigenetic role in controlling DNA through perceptions of the world, its crystalline structure and potential for phase conjugate mirroring.  This function of the skin, is a major argument for how the patient can receive corrective information from the osteopath yet, still maintain a neutral relationship. Osteopaths are working with the patient so they accept the resonance of a balanced state nested properly in nature.  It therefore seems imperative that osteopaths work on this balanced state within themselves.  

6.3.5 Water as an organized matrix for information exchange

“The molecular structure of water is the essence of all life”
- Albert Szent-Gyorgy

The similarity of biological systems across scale and their common energetic patterns was established relating to the transfer of information through resonance between the patient and osteopath in the osteopathic treatment.  Since the body is approximately 95% water, how biological water may be relaying or amplifying this information transfer, is examined. 

Water is the main intermediary in changing qualities of biological systems. One of the main peculiar features of water is its ability to memorize structural changes and preserve that information for a long time. 
,
 Dana Tomasino, Ph.D. and others have show that “water is a liquid crystal with a pliable lattice matrix that is capable of adopting many structural forms.  The structure of water gives it an infinite capacity to store information with its matrix.  A growing body of recent scientific evidence is now confirming traditional intuitive understandings of water’s role as mediator between the energetic and material worlds and its function as an accumulator, transmitter and transducer of energy patterns and information.”

Traditional science considers the fasciæ and the proteins of the body to be an insulator that is incapable of conducting energy, information and consciousness.  When a biologist wants to study tissue, they crush it, pulp it, and put it in a centrifuge.  The solid material and the fluid is separated.  Dr. Szent-Gyorgy proved in his research that by dehydrating proteins, the removal of water converted the proteins from conductors of energy into insulators.
 So how erroneous traditional research has been and no wonder the idea of fascia communication has been underestimated.  He states that our communication system of the body relies on water.  Likewise, Bonne Gintis explains that “biological systems are primarily fluid-based, so most nutrients, waste products, and other things that need to be transmitted are exchanged most freely through fluid.  Exchange of information in a fluid-based system occurs more freely in a less dense environment.  Molecules move faster and with less friction in fluid than in solid and thus are able to communicate more freely.”
 
Osteopaths are mobilizing the water constantly.  Water is the medium through which information is transferred.  Using the idea that the human body is self-similar or fractal across scale, the cellular membrane is reexamined to have a better idea of how touch is affecting the water dynamics from the skin inside the body.  

James Beal, a biological electromagnetic field scientist, writes, “water plays a fundamental role in cell membrane structure in that it drives the formation of the liquid crystal lipid bilayer.  With some of the orderliness of crystalline solids and some of the freedom enjoyed by molecules in a liquid, liquid crystals are rods which when activated by a low voltage source, can rotate the polarization of light to create an on-or-off shutter-like effect.”
  (same technology as LCD televisions).  In biological membranes, water is the solvent that reduces the molecular order of the solid state of the lipid, and serves to regulate the permeability (communication in and out) of this membrane.  Thus when the osteopath helps to mobilize water, they are directly improving communication even at the cellular level.  James Beal, an electromagnetic field and biological water specialist says the “the cells of an organism are embedded in a matrix of organized water and most of the body’s cells are hardwired in to a holographic liquid crystal polymer continuum that connects the cytoskeletal elements of the inside of the cell through cell membrane structures with a semi conduction and photonic liquid crystal polymer connective tissue communication system.” 
 Inter-membrane proteins, such as integrins extend from the inside of the cell, through the cell membrane to form connections between the liquid crystal proteins of the extracellular matrix and liquid crystal components of the cytoplasmic matrix. The linking of the internal electron communication system of the inside of the cell to the external electronic communication system outside of the cell creates a global bio-communication system.

There is published research showing that there is a water-governed cycle of protein regulation in the intracellular environment.
 This is due to the high (free) and low (clathrate clustered) water and which can be modified, determining the polymerization of the protein.
,
 These are the thixotrophic reactions that were discussed previously in section 6.2.3.  The functioning of enzymes and protein folding are assisted by the surrounding chaperoning water molecules. 

In osteopathy, when the fluids are not circulating properly there is a perturbed physiology.  Andrew Cotton explains this when he talks about the tertiary structure of proteins.  “When they are strained in their movement then they can’t express what they are supposed to.  You code for your protein with DNA and you get a shape.  And that shape is responsive to piezoelectric movement and to pH.  And the other way around too.  And it’s all to do with this shape.  What if you put a strain through this movement pattern of protein action of peristaltic, ‘buzzing’, neuronal firing….then there is a diffraction pattern.  Some works somewhere, some not at all.  The protein is trying to kick into action and movement but it can’t do it.  So osteopathy is the art of freeing the structure so that the proteins’ tertiary structure can manifest its movement in the watery environment.”
 

Biologist, Bruce Lipton, discusses the relevance of protein mobility to life.  He says that the tertiary (3rd) and quaternary (4th) order of proteins folding and unfolding represents an enormous movement at cellular levels.
  The whole organism together performing this action represents the inherent dance of movement felt when the osteopath places their hands on a patient (even when they are not moving) in a treatment. 

The point of this section is to forward the idea that the communication network of primordial importance in the body is not nerves, not the blood vessels, nor the lymphatic system, but the ensemble water matrix which is part of all systems. Water has an ability to amplify its output, which can resonate across scale in the body. Osteopaths aim to bathe all parts of the patient’s body in fluids, removing adherences, freeing joints and liberating organs with the work of their hands.   Beyond touch, trained osteopathic presence can improve the flux in the patient’s physiological mechanisms as well.  Resonant vibrations between the patient and the therapist, independent of touch are of consideration next. 

6.4 Is touch the only interaction affecting biological change?  

“This work enables the transfer of therapeutic information from the therapist to the patient with no other tool than human thought…. the operator learns how to feel the patient with his total self, not just with his hands”  -Alain Abehsara, D.O.

In Norman Friedman’s book, The Hidden Domain he describes quantum theory beyond the mathematical proofs.  In reference to the numerous experiments that have been carried out to further the proof of the quantum reality of life, he makes the point that humans have a wave and particle aspect; “our consciousness is represented by a waveform and our body by a conglomeration of particles.  Our waveform (consciousness) mixes and merges with those of other people and entities and in so doing our identities grow and expand.”
 

The osteopathic implication of the simultaneous particle and wave function helps answer this question: is touch the only interaction affecting biological change?  Clearly, it is not.  Since the wave (consciousness or Mind) or particle (physical matter) aspect of the body is only dependent on how we observe it (Einstein’s theory of relativity), it may be interfaced any way desired in the osteopathic treatment.  The osteopath can have focus and intent, interacting with wave-forms.  They can also touch and interact with our particle-forms. Then they can move past the idea that it’s either a wave or a particle that they are interacting with and experience both the patient’s wave and particle nature simultaneously. Science has proven this.  Physicist, Milo Wolff, as discussed in the philosophical section 4.3, says that the particle/wave duality has been modified in that all matter is actually waves with a dense core. A particle can only be observed if an observer, as seen in experimental data, takes a static measurement.
 

The natural laws obey this model, so we can now with confidence talk about the energy, not the matter of all things.  A particle is energy and a wave is energy.  The mechanistic view of the universe can no longer hold.  The implications of this work are so exciting that nothing in the universe can be considered to be in isolation, because the interaction with everything else is the only thing that drives the flux of all things. Guy Voyer tells his osteopathic students: “Don’t study the thing, study only the relationship of the thing with all else around it and then you will come to know the thing.”
  It’s a valid statement in relation to the quantum reality of the universe.  

Furthermore, the work in this field also helps understand the complexity of the patient-osteopath interaction. Osteopaths become connected with their patients, yet maintain their individuality.  Friedman writes, “the concept of phase entanglement tells us that when one quantum system represented by a wave meets a second quantum system represented by a wave, part of the wave function of the first system goes off with the second system wave and vice versa.  Their phases become entangled and this interaction provides an instantaneous connection between the two.   We are at once separate individuals and yet totally unified with all other consciousness; we must therefore, respect both our individuality and our unity.”
 

The power of conscious intention in the osteopathic approach must also not be overlooked.   Physicist, Lian Sidorov, Ph.D. argues that “the brain translates conscious intent into specific frequency patterns that act as modulators of the Schumann frequency in order to interact non-locally with given targets: identifying, collecting information and, if necessary, inducing specific perturbations into the target system.”
  Sidorov adds that intent becomes the bandwidth (window of electromagnetic frequency), while focus leads to a narrowing of this window, which resonates with the transfer of information via electromagnetic waves.  The importance of intention has been also demonstrated in several studies reviewed by Rollin McCraty, including studies in his own laboratory.
 His team proved that by maintaining a focused state of sincere love or appreciation could induce change in the structure of water.  This is the case as well in the revolutionary work of Masuro Emoto documenting the crystalline formation of water in relation to different emotional states or environmental sources.
 

Therefore, the wave-particle problem in physics is no longer a duality.  Osteopaths can see that even beyond touch, the waves of information, which flow to and from them, are potential communication channels in the osteopathic treatment.  Modern-day physics also explains that relationships with others in the universe are what sustains and allows existence at a fundamental level.  Lastly, a few studies on the impact of intention were listed in order for osteopaths to understand that even their output on this level of mind can have therapeutic effects.

6.5 How much is enough?

“One can get hung up on doing things the right way- but all you’d be doing is freezing yourself into what you thought was the right way”- Andrew Cotton, D.O.

Some osteopathic techniques can seem confusing to some in that they wonder how such subtle touch can affect change in the body.  Oschman mentions this concept of “small is powerful” or “less is more” in his work and states, “basic and clinical research seems to confirm this profound principle.”
 This is called “power frequency windows”.  It refers to the remarkable, selective sensitivities of living organisms to certain power and frequency combinations.
  One’s logical mind might think that if a strong field has no effect, then a much weaker field will not either.  This is true to non-living systems, however in biological systems sometimes strong, oscillating electromagnetic fields have shown to have no obvious effects, yet much weaker oscillating fields have been shown to affect living systems in often dramatic ways. 
  It has been postulated that there is an “aspect of resonance whereby relatively low level signals are able to ‘tune’ or lock onto each other both on molecular levels and possibly higher level functions.” 
 

If the underlying message is that information is medicine, and that new information represents change, then a quantitative discussion of “how much is enough” does not really apply.  The question really comes back to the concept of how to transfer information effectively.  It is a quality of presence at the heart of osteopathy. Stephen Sandler, D.O., in a recent interview said that fundamentally what osteopaths do is touch and that touch is part of love.  “Our very first exposure to medicine was love.  We hurt our elbow and went to Mom and she kissed it and loved it better.  We love what we do and we transfer that to our patients.  Osteopathy is not a technique.  It’s a way of viewing the whole person:  mind-body-spirit.”

7. CONCLUSION

7.1. Summary of findings:  negotiating resonance

Any human interaction is a communication.  It is a negotiation of space, of time and of mind.  An osteopath is having an effect on their patient, no matter what technique they use, by negotiating resonance across scale from the microscopic level in the body, to the macroscopic level in the environment. Osteopaths are key players in a holistic treatment modality due to the pulsating fields of various frequencies perceived by their hands trained to match, resonate and provide corrective information for the patient. The thesis statement was proved. Present-day scientific evidence can uphold the philosophy of osteopathy.  The trained osteopath can diagnose, interpret and deliver treatment to the patient through their hands.  The patient-osteopath hands-on interaction resonates with all layers of biological function and fundamental force fields, applicable to all osteopathic techniques.

The summaries of evidence how the patient and therapist interact in the osteopathic approach, including the role of the trained human hand for healing, are presented below.
The Historical Considerations showed that from the ancient Egyptians, Greeks, Chinese Indians and Jesus, healing the sick by the “laying-on-of-hands” was a form of medicine.  Hands-on therapies for healing have a long tradition throughout history. 

The Philosophical Considerations overviewed osteopathic philosophy as the guiding principles of practice and overcame various paradoxes in the osteopathic approach.  

· Osteopathic principles are: 1) the body is capable of self-healing and self-regulation, 2) the role of the artery is supreme, 3) structure and function are interrelated and interdependent and 4) the body is a unit of body, mind and spirit. 
· Osteopathy is a subjective, participatory approach; therefore the patient-osteopath relationship represents two living beings, engaged as a unit to find health.

· The paradox of listening vs. acting upon, perception vs. intention or non-doing vs. doing is solved by modern physics which shows that the input and output functions are reflective waves of each other, so subject and object are concurrent processes.

· A neutral fulcrum and presence in the osteopath is a potent power.  From stillness, arises movement. Neutral is a dynamic equilibrium between the patient and osteopath.
· Proceeding to knowing, yet working comfortably in doubt is the treatment path the osteopath can take to keep all possibilities open.

The Embryological Considerations help to understand how structure and function unfold from the primordial field of expansion and contraction.  These basic inward and outward pulsations are communicating with the patient through touch of the osteopath’s hand.

· The cellular, oscillating motility of expansion and contraction explains the primary respiratory mechanism fluxing from every cell in the patients’ body as well as from the hands of the osteopath. 

· The midline is a relative fulcrum of craniosacral flux, around which movement in other planes can occur.

· The ectoderm as an emitter resonates with the electromagnetic field.  The intra-embryonic mesoderm/extra-embryonic mesoderm as a transformer resonates with the strong nuclear/ gravitational fields respectively.  The endoderm as a receiver resonates with the weak nuclear field.   Resonance with universal forces is established.

· In uterine life, the hands are grasping and seizing to establish pre-experience for their future function of reasoning (to “grasp” an idea or “handle” a problem).  The osteopath trains their hands to reason not only with sensory-based, ectodermic logic, but with global, mesodermic logic of complexity.

The Scientific Considerations give a technical language to the how the osteopath’s hand is having a biological effect and this helps osteopaths to bridge the gap between other health care practitioners or patients who may be curious about how clinical results are achieved.

· Matter and energy are shown to be different states of the same nature by quantum physics.

· Studies show that hands-on therapists emit 0.3-30Hz biomagnetic fields (103x greater than normal controls) electro-magnetic biophotons and up to 70Volt pulses of electricity (105x greater than normal controls) from their hands.  Furthermore they tend towards an alpha brainwave state (compared to a beta state in normal controls) when working.

· Studies show that patients who receive hands-on-therapy, increase their wound healing rate, report less pain, improve enzymatic function, normalize brainwave activity, decrease gamma radiation from the body, improve hemoglobin levels and improve heart coherence (not only with their own biorhythms, but those nearby such as a therapist).

· Mechanical factors to explain these clinical results of how the hand is healing include, mechanotransduction, thixotropic reactions in the continuum of the extracellular matrix and the biological tensegrity structure in the fasciæ.

· Biochemical factors are to mention since mechanical and electromagnetic stimuli, for example, are transduced into chemical reactions at the microscopic level.  

· Electromagnetic factors, include piezoelectric potentials with compression or tension, magneto-reception of the geomagnetic field, biophoton emission/ absorption to use light as an energy source, molecular motions induced by microwaves, and coherence in the biological oscillators of the heart and brain (within the body and with others nearby).

· Other fundamental field factors include scalar waves, strong or weak nuclear forces and gravitational forces.  The human hand, as a therapeutic tool, may resonate with all these forces and as a whole, may represent a unified field physicists have been searching for. Osteopathy is ahead of it’s time, in the sense that the metaphysical problems that science is struggling to understand in the Zero Point field, or the Vacuum has already been left behind as a legacy from it’s founders, A.T. Still, W. Sutherland, and others, through clinical application of the Potency, Breath of Life and Silent Partner. There is increasing awareness that outward manifestations of life are simply levers of movement that stem from an omnipresent field or fulcrum of stillness, connecting it with all other life.

· The layering and fractal nature of the body, reflected also in the earth and cosmos, paints a holographic view of the universe.  The continuum of function across scale from atoms, DNA, cells, organs, the earth and cosmos, and their common torus shape demonstrates the possibility for harmonic resonance, which the patient and osteopath can share.

· The osteopath’s hand is a harmonic oscillator capable or receiving, transforming and emitting.  Through the liquid crystal nature of the skin, osteopaths can phase conjugate information from patients, sending it back to them with a correction of the distortion.  Epigenetic mechanisms do this all the time, reading environmental information through the inter-membrane proteins, allowing DNA codons to signal appropriate proteins according to what is perceived.

· Biological water relays and amplifies information transfer throughout the body.  Maintaining proper circulation of all the fluids in the body allows for proper physiological functioning throughout.

Although this research started as a journey to examine what is happening when osteopaths are working with their hands, it is evident that it’s so much more than that.   Osteopath, Barbara Peterson says that “In a simplified view, the human being is a receptor-effector mechanism, receiving input in the form of a wide variety of normal and abnormal stimuli.  These stimuli effect gross, nonspecific responses as a total homeostatic mechanism.”
  One can truly say that osteopaths treat with their whole body.  Even intention can play a significant role.  No matter the technique, a light touch or an encompassing hold, the quality of presence is at the heart of an efficient osteopathic treatment.

In summary, the osteopath trains their palpatory and sensory motor functions.  Their hands are highly trained for diagnosis and treatment.  When the osteopath combines their extensive training and knowledge of human anatomy and physiology, the hands of the osteopath can modulate therapeutic changes in the patient.   A trained osteopath can receive, transform and emit information even in ways not detectable by modern technology.  Moving beyond the dissociation of mind and body (of the not so distant 20th century for our society), it is no surprise that with experience osteopaths can eventually also connect with the thoughts, emotions and memories of patients.  The non-verbal language of touch is vast. Osteopaths are working with the total person and can relate to the core of a patient’s experience via direct contact with their hands. 

Instead of working on finding the dysfunctional pattern or disease, osteopaths can also learn to work from what is properly functioning.  This is the legacy that A.T. Still left us:  that is to find health.  Let health be the part of the hologram that sparks the rest into self-healing through the body’s harmonics.  Some of that coherent hologram exists not only in the patient himself or herself, but also in a healthy osteopath, so the patient-osteopath interaction becomes a true coupling for healing.  The treatment is identifying and returning stuck, pathological, repeating cycles in the patient back to a state of energetic balance.  This is experienced as a core of stillness with a periphery of global, lemniscatory movement in a torodial system.  The body’s torus movements occur in various planes, notably in the longitudinal plane of craniosacral flow that is key to the primary respiratory mechanism:  a cornerstone of osteopathy. 

Osteopaths use their hands as receivers, transformers and emitters.  This means they couple their trained sensory feedback system, extensive biological education and clinical experience for diagnosis, interpretation of the problem and delivery of a treatment plan. Osteopaths join their hands, head and heart to feel what is happening between them and the patient.  They develop a “sense”, an intuition when opening up to this communication. When logic joins in which is not localized to the brain, but to all embryologic layers, mesoderm, ectoderm and endoderm, the totality of the patient is conceptualized.  The patient-osteopath relationship can find resonance in this global field of awareness.
7.2 Direction for further research 

The need to continue the research on touch-based healing is great.  Osteopathy has a key balancing role in our society where touch in many places has become almost taboo. To paint the picture of the importance of osteopathic manual work in the context of today inspires us to continue. “Through the non-verbal language of touch our hands can move out of the defense patterns and hindbrain dependence.  We can grow in tune with the emotional realm and the more evolved prefrontal cortex.”
  By doing so, osteopaths can create more coherent patterns where communication between intuition and logic, heart and brain, and all other organ systems fall into place with a unified physiology.  Studying the coherence between these systems is an interesting area to continue work.  

The importance of histological work of the fasciæ and extracellular matrix, which connects and joins all systems together, cannot be overemphasized.   In parallel, research on the phase transitions of water, intracellularly, extracellularly and in free and clathrate forms would complement the thixotropic reactions known to correspond to the primary respiratory mechanisms osteopaths are working with.  

Many osteopaths are very good at what they do, but find it hard to impart with scientific language what may be happening.   Of course, models for what may be happening are dependent on the current understanding of the human body. In this research of the “how” and “what” osteopaths are doing with their hands, whole concepts of the functioning the body were called into question. The current trend in medicine focuses so often on the chemical and sometimes electrical aspects IN the body.   However this seems to be an incomplete picture.  How people interact with all of our surroundings has to be considered.  

How is the body receiving inputs and generating outputs to resonate with an inner harmony, spiraling out into harmony with nature?  This question could be examined in future research as the forces which are difficult to measure scientifically, are considered. The centrifugal forces, such as electromagnetism and the weak nuclear force can be easily studied, providing scientific evidence of patient/therapist interactions.  However, the area for further research into the centripetal forces (gravitational and strong nuclear force reactions) and their interaction with in biology is a major area for continued research.  In fact, the next few years should be interesting as the research from CERN in Geneva may shed some light on these non-local interactions, swinging the door wider for acceptance of various, alternative healing therapies. Balance in the primary respiratory mechanism manifested as centripetal contraction and centrifugal expansion that is in relationship with nature is difficult to prove.  Yet, progress is being made so that scientists and osteopaths alike can keep evolving a macroscopic vision to include all fields and forces as participators in biological function.

Future research in this field may uncover an energetic anatomy of multiple, interacting energy fields that envelop and penetrate the physical body.  In the future, this anatomy may be coupled to the physical anatomy studied by osteopaths of today, in order work even more efficiently towards health, managing function and environmental influences.

It may be appropriate to finish with the scientific questions Rollin Becker had when referring to the universal forces at work in osteopathy. “I am increasingly conscious of the tremendous work there is to be done to make “these laws not framed by human hand”
 understood.  We are going to have to develop a whole new terminology in words that describe function instead of end products.  Present-day laws describe the final products, not the processes that produced them, and Will’s laws
 deal with the processes that produce end products. What field for research!  Where does one start?  How does one keep the whole picture in mind as one adds one factor after another?  How does one continually integrate as he picks up more pieces to fill out the picture?  How does one learn to avoid blind alleys, or rather how does one keep to the main avenue and make adequate examination of all the streets that lead into it?  Quite a job.”

8. GLOSSARY

articular pumping techniques:  Following the osteopathic tradition of freeing the whole structure of the body for efficient function, Guy Voyer, D.O. continued to develop techniques to mobilize the water through the tissues of every joint in the body.  These articular pumping techniques are adapted to the unique biomechanics of each joint, respecting the physiological movements of leminscatory (figure eight-spiral dynamics) fluid patterns.  They become excellent preparations to structural manipulations, at which point the tissues respond to correction at ease.  Very often, a structural manipulation is not even necessary after these pumping techniques, as the bone becomes bathed in fluids from the extracellular matrix and self-corrects.  

attention:  The projection of “I am” of consciousness towards physical space.  A being can hence create a virtual space, a field of attention, to specify the information that is of interest at any given moment.

biophoton: The light in communication with the body.  Fritz-Albert Popp is a leading world expert in this field. “Coherent photon/charge inception from the external world can directly and precisely influence the cell's bio-potential, hence it’s functioning and control, by information input.  Incoherent photon inception, on the other hand, can only grossly affect the cell, such as by heating or sporadic effects. The bio-potential of the cell is rooted in the nuclei of the atoms of the cell's constituent materials.  Every internal physical structure of the cell correspondingly "levels" and structures the bio-potential.  The overall cellular communication system is actually the exchange of "leakage" photons - both observable and virtual - throughout the overall bio-potential of the organism.”

Breath of Life:  “The Breath of Life is the one unifying factor for the total mechanism”
 Rollin Becker says that “since all material manifestations-man, environment and his relationship to his fellow men- are centered by the same Breath of life, bringing all components of his life to this center space, the Breath of Life, permits a new Balance, designed for perfection, to manifest itself…The Breath of Life supplies laws that create the pattern and the energy in the form of ebb and flow to express the pattern.  The pattern and its material energy-wave manifestations are as multitudinous as the infinite.  All come from and are returned to the same Breath of Life.”

centrifugal force:  In everyday understanding, centrifugal force (from Latin centrum "center" and fugere "to flee") represents the effects of inertia that arise in connection with rotation and which are experienced as an outward force away from the center of rotation.
  The electromagnetic force and the weak nuclear forces are examples. They represent entropy or disordering forces of the universe. More is known about these forces in science, because they are measurable and quantifiable.  Hence they are known as the explicate universe (in reference to David Bohm’s work found in the bibliography).

centripetal force: A force that makes a body follow a curved, as opposed to straight, path; it is always directed orthogonal to the velocity of the body, toward the instantaneous center of curvature of the path. The term centripetal force comes from the Latin words centrum ("center") and petere ("tend towards", "aim at"), signifying that the force is directed inward toward the center of curvature of the path.
  The gravitational force and the strong nuclear forces are examples.  They are very difficult to impossible to measure, however they represent the neguentropic, ordering forces of our universe.  They are known as our implicate universe (in reference to David Bohm’s book in the bibliography).

clathrate hydrate structures: Water molecules can form clathrate hydrate structures (a crystalline shape), as it forms a strong hydrogen bonding to itself, or it can have a more ‘free’ from and create a higher density network.  The clathrate shape is often formed in presence of hydrophobic substances (e.g. dissolved gases O2, N2, CO2) called ‘structure makers’, and the free shape near hydrophilic substances (e.g. sugars, urea, silicic acid) called ‘structure breakers’
 These water forms perform different, but complementary functions to maintain homeostasis.  Both forms are found in the extracellular and intracellular environment, although there is higher water density (free water) in the extracellular environment.   
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Figure 18:  Dodecahedral shape as an example of organized water (Smirov, 2008)

This shape is common to many living energy systems.  This pentagonal structure has O-H links at an angle of 108o, in this more crystalline configuration (as opposed to the free-water O-H angle of 104.5o).  This 3.5o difference contributes to the energetic stability. Cellular biowater is an extremely complex structure that utilizes an organized or structured water format not only for enabling chemical reaction, but also for the receiving and sending of vital information within and between cells.  ”The difficulty of studying water is due to the fact that, being a mixture of various dynamically changing structures (clusters, associated, free) water constantly changes its characteristics.  It is extremely sensitive to the impact of physical factors, temperature, magnetic and electric field, mechanical effects.  Moreover, it has ‘memory’ for past physical effects and conditions lasting for long periods of time (in the order of days) when it preserves altered physical and chemical qualities.” 
 The spatial water structure of water molecules is distributed between two connected systems:  the amorphous non-structured water (free water) and the crystalline structured system of clathrate hydrates.  
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Figure 19:  Free water and Clathrate water (Smirov, 2008)

The free molecules of water inside the clathrate frames are protected and become hydrophobic, so they can flux in and out (either to bind to themselves and form more frames, or to bind to other substrates).  The free water outside these frames can respond to changes in the body and the stability of the clathrate water structure may be the organization of a system of water memory.

coherence: An orderly relation between wavelengths establishes a connection between frequencies and fields, which cannot persist unless it resonates to ALL frequencies and fields. This harmonic cascade establishes the connectedness called holography.

conjugate phase mirror:  Comparing a phase conjugate mirror with a conventional mirror, in the phase conjugate mirror the image is not deformed when passing through an aberrating element twice.  It is possible, using nonlinear optical processes, to exactly reverse the propagation direction and phase variation of a beam of light. The reversed beam is called a conjugate beam, and thus the technique is known as optical phase conjugation (also called time reversal, wavefront reversal and retro-reflection).  “One can interpret this nonlinear optical interaction as being analogous to a real-time holographic process. The application to the human body is straightforward. Since the body easily contains audible sound wavelengths, standing sonic pump waves can occur in the body tissues by properly phased, opposing sound waves, or sound waves with opposing or phase shifted components.  Body tissues form a highly nonlinear dielectric and modulator, locking together the opposing components into a standing scalar sound wave. Inputs of opposing complex sound waves produce a variety (a spectrum) of standing scalar sound waves in body tissues.  This standing scalar wave spectrum completely penetrates with a minimum of input power, and none of the body tissues are completely omitted from possessing an internal standing wave.  The body becomes a pumped phase conjugate mirror. By this constant and pulsating grid signal input, the body is continually stress relieved, even from its deepest and finest tissue levels by the amplified phase conjugate replica sound radiation. The effect poses enormous importance: excess bodily stress of any and all kinds is continually scavenged from the cells, tissues, vessels, organs, bones, the entire body; and is radiated away as harmless, complex time-reversed sound waves. The mechanism specifically targets internal stress, contacts the deepest and most minute levels of the body, and insures an automatic self-regulation mechanism to prevent any harm to the tissues.”
 

consciousness:
the consequence of the decision of being.  Pierre Tricot, D.O., puts this simple definition forward and it’s admirable in its simplicity.  He goes on to explain that consciousness will exchange energy with its environment and this energy is information in movement.
 It occupies a real physical space.

electromagnetic force: The electromagnetic force is the one responsible for practically all the phenomena encountered in daily life, with the exception of gravity. All the forces involved in interactions between atoms can be traced to the electromagnetic force acting on the electrically charged protons and electrons inside the atoms. This includes the forces we experience in "pushing" or "pulling" ordinary material objects, which come from the intermolecular forces between the individual molecules in our bodies and those in the objects. It also includes all forms of chemical phenomena, which arise from interactions between electron orbitals.
 
embedability (Idealized Recursion):  The ability of a short wave to embed or nest non-destructively in a larger one. It’s similar to fractality in that it’s immersive, and allows one biological oscillator to enter another.  Embedded wave geometries can survive compression non-destructively.
 

entrainment:  Physicists use this term to describe a situation in which two rhythms that have nearly the same frequency to become coupled to each other so that both have the same rhythm.  Technically, entrainment means the mutual-phase locking of two (or more) oscillators.  The controversy in biology is about whether biological rhythms are predominantly timed by ‘internal clocks’ (pacemakers) or ‘external clocks’.
  There is evidence that both influence the body.

entropy:  a measure of randomness or disorder in a system

fractal: a term coined by Benoit Mandelbrot, when he realized that everything we see, including ourselves, is only a fractional part of one very large whole.
 When the small part of a pattern contains a miniature of the whole pattern, it is said to be self-embedded, This kind of symmetry among waves, permits the long, to cascade right into the same pattern in the short wave, creating a vortex.  The pulses of information from the smaller sub-unit to the larger one are fractal processes, intended to enhance the stability of the system.
 “Two fundamental geometrical forms abound: interfaces between different compartments with a very large surface within finite space, and branched trees that distribute blood and air into the tissue space. These structures show a level of complexity that is best described by fractal geometry. Thus, the surface area of cellular membranes as well as the gas exchange surface of the lung have a fractal dimension… The concept of fractal geometry is valuable in understanding the design of biological structures at all levels of organization.”
 

Fourier transform:  In the 1940’s scientist, Dennis Gabor used a complex set of equations know as Fourier transforms (named after their discoverer, Joseph Fourier) to create the first holograms, work for which he was awarded a Nobel Prize in 1972.
 In its simplest form, a Fourier Transform demonstrates that all shapes are assembled of one shape, which is the sine wave.  These formulas can take a signal and map it into a frequency spectrum (occurrences at different frequencies).  A good analog: a Fourier transform is like a chord of music described by the notes that are being played.

fulcrum:  an immobile center in contrast to a periphery in movement.  At the heart of every movement is a point of stillness that organizes that movement.   

gravitational field: Gravitational field is gravitational force per unit mass. A body experiences gravitational force in the presence of another mass. This fact can be thought to be the result of a process in which presence of a one mass modifies the characteristics of the region around itself. In other words, it creates a gravitational field around itself. When another mass enters the region of influence, it experiences gravitational force.
 It’s an inward flow of attraction between two masses.

heart coherence:
positive emotional state where there becomes a direct correlation between the patterns of heart rate variability (HRV) and the frequency patterns of the ECG or magneto cardiogram (MCG)
 

heart rate variability:  a measure of naturally occurring beat-to-beat changes in heart rate, which has proven to be particularly valuable in studying the physiology of emotions.  The analysis of heart rhythms provides a powerful, noninvasive measure of neurocardiac function that reflects heart-brain interactions and autonomic nervous system dynamics, which are particularly sensitive to changes in emotional states.

hologram:   It is an energy interface pattern and within this pattern, every piece contains the whole.  “It is a field concept of order, in which information about the organization of an object as a whole is encoded as an interference pattern in energy waveforms distributed throughout the field.  This makes it possible to retrieve information about the object as a whole from any location within the field.”

holon:  a term coined by Arthur Koestler to designate that which is simultaneously a whole in its own right and a part of a larger whole. An atom is a whole in itself. When it is also part of a molecule it becomes a holon, or a whole-part.

integrins:  transmembrane proteins which extend both inside and outside of the cell.  “Integrins are the principal receptors used by animal cells to bind to the extracellular matrix. They are heterodimers and function as transmembrane linkers between the extracellular matrix and the actin cytoskeleton. A cell can regulate the adhesive activity of its integrins from within. Integrins also function as signal transducers, activating various intracellular signaling pathways when activated by matrix binding. Integrins and conventional signaling receptors often cooperate to promote cell growth, cell survival, and cell proliferation.”

intention:  Once a field of attention is created, intention is defined as information projected into that field.
 

lemniscate:  a figure eight shape with two poles of movement in relation to each other via a centered point of relative immobility.

mobility: “Each organ, viscera, articulation, etc. is attached and articulates in relation to a bone and/or another viscera for support and in order to function (stomach digestion, thyroid or pancreatic secretion, the compression and expansion of a lung, etc.)” 
 For example, for the liver to be able to express it’s inherent motility, it’s individuality, it must be in relationship via all the elements of mobility which suspend and support it, such as the triangular ligaments of the liver and the falciform ligament.

motility: “Each organ, viscera, articulation, etc. is in continuous intrinsic movement, i.e., in relation to itself within the human body.”
  

neuguentropy:  a system with increasing order, the opposite of entropy

non-destructive interference: process where two beings can be in relationship in a co-operative manner:  “This is called "heterodyning" or beat note interference. What's neat is that each time waves cross and touch, they must add to each other’s wavelengths repeatedly. The result is that non-destructive interference could be is called: "permission to touch" for waves!”
 

non-linear dynamics: systems which evolve over time, “whether it settles down in time, keeps repeating in cycles, or does something more complicated”
 it is dynamics that analyses that behavior.  Non-linear dynamics invites the possibility of chaos, where a system exhibits aperiodic behavior that depends on the initial conditions, rendering long-term prediction impossible.  However, there may be patterns in the chaos of a fractal nature whereby non-linear systems have an “infinite complex of surfaces or periodicities.”
  Linear systems can be broken down into parts; non-linear systems cannot.

phi ratio:  There are many references to these numbers or ratio in sacred geometry books throughout the ages, as the Golden Ratio.  The phi series are numbers that can be both added and multiplied. .618, 1.000, 1.618….  “When the continuous repeated adding of the wave lengths is recursive (able to always RECUR), this effectively means that in addition to adding each others wave lengths (and velocities), that the waves begin to both add and multiply each other at the same time. This produces the perfection of this embedding, which is a branching pattern, which is repeated phi ratio. So as all waves pack, they must arrange themselves into a symmetry (a pattern) where their inertia, their "nodes" do not cancel each other. Note that the wave form for love appears to both use the phi ratio interval in frequency signature studies.”

Potency:  it is a point of stillness, a fulcrum from where movement can take place.  “Does this stillness have a inert feeling of lifelessness of absence of vitality?  No, it is a living thing that has the feeling of power and Potency within it.”

primary respiratory mechanism:  William Garner Sutherland’s easy perceptual and clinical framework was organized around five anatomical and physiological functions of an involuntary mechanism in the body.  He saw the primary respiratory mechanism as the means by which Dynamic Stillness comes into an active relationship with all of human physiology, via the presence of the Breath of Life.  The effect of the Breath of Life, which he perceived in the body later in his career, he called Primary Respiration, a principal respiration not of air, but of a force more universal and common to all living organisms.
  

1) The inherent fluctuation of cerebrospinal fluid.  A.T.Still, called the cerebrospinal fluid (CSF) the “highest know element in the human body”.  William Sutherland described a pulsatory movement of the CSF, whereby it moves by a force found in it and that is not moved by structures of mechanisms in the brain or meninges.

2) The motility of the central nervous system.  The central nervous system expresses motility in relation to the embryological fulcrum of the lamina terminalis of the 3rd ventricle.  During the flexion phase of the PRM, the midline of the neural tube curls around the lamina terminalis and the lateral ventricles widen as they curl up around the foramina of Monroe.

3) The reciprocal tension membrane.  This is a system of the reduplication of the dural membrane lining of the cranium-the falx cerebri, falx cerebelli, the tentorium cerebelli and their continuity with the dural tube caudally to the sacrum called the core link (foramen magnum to the second sacral segment-S2)

4) The mobility of the cranial bones at the sutures.  The cranial bones express involuntary mobility as reciprocal biphasic cycles of flexion-external rotation and extension-internal rotation.  

5) The involuntary movement of the sacrum between the ilia.  The sacrum is the inferior pole of the PRM and it’s involuntary movement coordinates with the flexion-extension motions of the other mid-line bones of the cranium due to its attachment to the dural tube at S2.  Compressive issues in any of its interrelationships may adversely affect the movement of the dural tube, the reciprocal tension membranes, and the central nervous system due to this direct mechanical and functional connection.  

quantum hologram:  Astronaut, Edgar Mitchell, explains that it is the name given to the discovery that the event history of all macro scale matter is continuously broadcast non-locally. Matter is received by and interacts with other matter in its environment through a an exchange of quantum information. This is an extension of the known process of quantum emission/absorption. It is analogous to the non-local quantum entanglement of particles but pertains to matter of all scale sizes.

scalar waves:  Quantum mechanics proposes that in destructive interference, where classical wave field cancel each other out, there nonetheless remain electrostatic scalar potentials and magnetic vector potentials.  “In essence, the energy and information contained in the original waves is not destroyed by interference.”

Schumann resonance: The earth’s geo-electric micro-pulsations.  In the space between the earths’ surface and the ionosphere (a magnetic atmosphere 34 miles up filled with ionized radiation from the sun) is a resonant cavity.  In that cavity, lightning pumps energy into this cavity, which causes standing waves of extremely low frequency, with an average frequency of 7-10 hertz.  That average happens to match the alpha range of human brain waves, and the human heart is closely tuned to this range of frequencies as well.
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Figure 20:  The Schumann resonance is an electromagnetic phenomenon created by the sum of the lightning activity around the World (Oschman, 1998)

Electromagnetic pulses from lightening travel around the Earth, bouncing back-and-forth between the ionosphere and the Earth’s surface.  At any given point on the Earth, the Schumann resonance shows up as electric and magnetic micropulsations in the range of 1-40 Hz.  The frequency and strength of the signals depend on the distribution of global thunderstorm activity, local meteorological conditions, and the conductivity of the Earth’s surface at the point of observation.

stochastic resonance:  a mechanism by which weak, coherent electromagnetic fields, such as that generated by the heart, may be amplified by biological tissue and produce measurable effects in living systems.  

strong nuclear force:  the force that holds the protons and neutrons together in atomic nuclei.  It’s centripetal in nature (aims to the center).

tensegrity:  the forces at work in a structure that is formed by a finite network of compression, or rigid elements interconnected through tensile, or elastic elements which give the structure its overall integrity. Due to this elastic property of interconnections, when one element of the tensegrity structure is shifted, this shift is spread throughout the whole structure, and all the other elements shift as well, or adapt for a new configuration, yielding to these shifts without breaking.

transmutation:  near the end of his life, William Sutherland, experienced the transmutation of the Breath of Life as it passed through it’s different layers of expression.  “This transmutation involved an awareness of the inherent ordering principle…the pulsation of potency that causes fluids to fluctuate.”
  Sutherland described the transmutation process to occur primarily via the cerebrospinal fluid, and from there move into the body via all the forces the body needs.

Vacuum: the invisible stuff of space “which can assume various polarization states.

“It is the lowest energy state of a system of which the equations obey wave mechanics and special relativity.  It is the locus of a vast energy field that is neither classically electromagnetic nor gravitational, nor yet nuclear in nature. Instead, it is the originating source of the known electromagnetic, gravitational, and nuclear force and fields.  It is the originating source of matter itself.” 

weak nuclear force:  the force that causes nuclear radiation and radioactive decay.   It’s centrifugal in nature (flees the center).  Like the strong nuclear force this is also a short-range force, which operates at the scale of the atom only.

Zero Point Field:  “All particles in positive energy states have negative-energy counterparts (by now such anti-particles have been found experimentally for all presently known particles.  The zero point field of the quantum vacuum is a sea of particles in the negative energy state.  These particles are not observable--physicists call them virtual.”
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