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Preface

Why do osteopaths describe biological facts in such mysterious ways? Terms such as “still point,” “balance point,” “listening” to the cranium, and “tissue memory” suggest a rather idiosyncratic descriptive approach to an anatomical and physiological domain that already has been described in detail by biomedical science. Perhaps one reason that osteopathy and biomedical science appear to have taken different paths is related to the osteopaths’ rather philosophical approach to the body.

Nevertheless, the more I have studied and learned, the more I have become convinced that osteopathic philosophy and mainstream, or conventional, science could use the same nomenclature—because points of confluence do exist between their perspectives. In this text about tissue and the ways in which the osteopath can interact with it, I have tried to collect together histological, physiological, biochemical, and biophysical data to form a scientific substrate that can serve as a common frame of reference for both osteopaths and conventional biomedical practitioners and scientists. By examining a substantial amount of scientific outcomes in the field of tissue “behavior,” I have become reassured and convinced that we osteopaths not only work in the same domain as the medical doctors, but also that many conventional scientific findings confirm the osteopathic methodology.

I suggest that we look at the relationship between the two fields from a different angle—perhaps it is the tissue and only the tissue that can serve to guide the two disciplines in the same direction of defining life. We should consider that osteopathy and biomedical science, each in its own way, is successfully explaining “what life means.” The former is doing so through subtle touch; the latter by refinement of technological tools (eg, MRI, PET, ultrasound). I believe that quantum physics is an example of a science that has made great strides in this meaning-of-life adventure.

Results of any particular form of research are, in the end, defined only by the ways in which the research was conceived. Both osteopathy and conventional science are in search of the secrets of health. Sooner or later, for each research area being investigated by these disciplines, the outcome will be health itself. The tissue as a fundamental substance is the substrate upon which health is expressed and constantly reassessed. Studying this matter in its different modalities of expression will surely initiate us into the profound intimacy of life.

I have felt obligated to elucidate my “knowing” process for my students throughout Europe in order to help them in establishing useful directions for further research. Since 1986, I have taught at various colleges and given courses at numerous conferences throughout the continent, including Austria, Belgium, Finland, France, Germany, Italy, the Netherlands, Spain, and Switzerland. I have been honored that many students of osteopathy have been motivated to conduct their own research in areas related to my work. I hope this book will sustain, and even increase, their motivation while also carrying my perspective to a wider audience. In this regard, following are some relevant examples of students’ theses that have been inspired by my work.

• Danjon J-L. Mobility/Motiliy of the Heart. Paris, France: French International Jury for Osteopathy; 1995.


• Dunshirn M. The Midline in Osteopathy. Vienna, Austria: Austrian International Jury for Osteopathy; 2006.


• Hunaut P. The Eye: Mirror of Man. Quebec, Canada: Canadian International Jury for Osteopathy; 1999.


• Jansen B. Influence of Osteopathic Manipulation on Secretion of Pancreas Polypeptides. Antwerp, Belgium: Belgian International Jury for Osteopathy; 1992.


• Langerotte A-M. Variations in Blood Parameters During Osteopathic Manipulation of the Ileo-cecal Region. Paris, France: French International Jury for Osteopathy, 1999.
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Introductory considerations

It is apparent that the brain exerts a functional dominance over the rest of the body’s physiological functions. The brain coordinates the vast majority of the neurological, neuro-endocrine, and immunological pathways. Although specific brain areas are concerned with pure reflex pathways and others integrate the more social, cognitive, or emotional aspects of being alive, it is certain that most of the entering and outgoing patterns pass through the central nuclei of the brain.

These central nuclei are integrated within the limbic-hypothalamic circuit, and they are dispatched to and from the cortex via the thalamic-reticular formation (ie, formatio reticularis) in ascending or descending pathways. The combinations of pathways form a “cluster of wires” that creates a diffuse patterning, though the pathways are able to organize well-defined interaction fields both within the brain and spreading from the brain to the periphery.

One has to remember that the brain, during phylogenetic and ontogenetic development, evolved as a centralized manager gathering and organizing peripheral information in various body patterns. It stored this information as functional units in different layers of its own organogenetic development. One can differentiate at least three evolutionary neuro-anatomical levels in the central nervous system (Fig. B.1). The first level belongs to the organization of the brain stem and the caudal mesencephalon, the second to the central nuclei organized around the thalamus, and the third to the peripheral cortex that evolved as a neocortical structure.

[image: icon]

Most of the underlying functions are balanced via both sympathetic and parasympathetic tone within the autonomic nervous system. The balance is expressed between a “fear center” and a “pleasure center,“ which can be switched on or off in a decisive/nondecisive way. This is true not only for neurocognitive integration, but also for the neuroendocrine-immunological axis.

The cluster-of-wires concept elaborates on a forward- and backward-balancing mechanism of adaptability for the individual in regard to internal and external circumstances. The mean expression of all of these patterns can be perceived as a more or less functional state of homeostasis. The patterns of adaptation and reaction are partly determined genetically, though they are constantly adapting to the changing physiological needs of the individual. They represent a functional and dynamic memory that permits health to express itself.

Memory is believed to be a cortical function related to both conscious and subconscious states of interaction. In a certain way, memory is not only remembering, but also a process in which the body verifies the memory process—that is, the interactions in the body reinforce the conscious part of memory. At its most essential, memory is concerned with inherent patterns of adaptation through which the individual can adapt and make progress in life.

Much attention is given to the conscious part of memory—the part the individual masters by remembering and reproducing motor, cognitive, and emotional patterns of reaction and exchange. Most researchers have long agreed that memory is housed in the brain. In the past decade, however, a new approach, supported by scientific research, suggests that memory could be partially conditioned by tissue states. This concept means that the physiological state of a tissue (eg, the biochemical, biomechanical, or neuroimmunological state) could play a role in informing the brain about its functional level of vitality.

James Oschman1 refers to such tissue as “the living, vibrating matrix.” The extracellular matrix probably works by means of semiconduction in transmitting electrical coupling over long distances in the body. These semiconductive trains could reach the brain at a faster pace than even the fastest nerve conduction.

The tissue could represent a subconscious source of information that enters the brain, informing or directing the brain centers toward a less important level of consciousness and memory. Because the tissue works as a subconscious informer to influence the general state of brain activity, the conscious part of brain activity is probably the part that we can control and remember. However, the tissue also “adds” information to other body systems, such as the limbic system. This added interaction could be of supplementary—even directory—value to memory.

Thus, the nature and quality of activity displayed by the brain—conscious or subconscious—is partly determined by tissue activity and tissue tone. The memory patterns that can be released could depend on a summation of incoming information gathered from throughout the body, rather than an isolated function of a particular brain area. The tissue gives the signal; the brain then releases memory or triggers an adapted reaction pattern.

The “tissue state” or “tissue tonus” is partly transmitted to the brain by small-fiber pain receptors called alpha-receptors, which inform the brain via the lateral spinothalamic tract. They not only inform the somatosensorial area around the central sulcus, but the information is also sent to a deeper level of the frontal cortex—the insula. According to contemporary understandings, the somatosensory cortex localizes the information, while the deep cortex interprets it. The insula can be considered partly as a chemical interpretation center, where a variety of sensory inputs are interpreted to produce a mean value of our actual tissue state.

We could propose (or suppose) that the insula produces a map of our interoceptive body. It would thus be a functional part of our brain that frees and organizes function dependent upon an internal perception of tissue. Although it functions similarly to the rest of the brain, its source of information is quite unusual—namely “tissue state.” This is called interoception, and this interoceptive cortex not only reacts to pain stimuli, but it also reacts upon subliminal stimuli in the physiological balanced field of the tissue. It is a system that receives information from the “tissue world” while integrating gustatory, olfactory, and auditory stimuli. The interoceptive cortex (ie, the cingulate-amygdala-insula-septal area) prepares the brain to function in an adaptive state of interactive awareness; this is one form of arousal. It is clear that the actual state of a tissue area is interpreted, and perhaps resolved, locally.

However, why couldn’t it be possible that, under well-defined circumstances, the activity of tissues not only resolves an actual imbalance, but at the same time releases old energy accumulations—eventually activating memory centers in the brain via the interoceptive cortex?

We described the insula as an area filled with chemical receptors. Thus, it should not be surprising that any interaction with any tissue, anywhere in the body, is capable of releasing specific amounts or specific chemicals. The neuronal pathway, which is activated in this way, leads to the release of particular chemical and electrical impulses or reactions, which “train” the brain. This training means that one field with a specific wave-pattern (ie, frequency) is able to induce the function of another field. In other words, fields are able to influence other fields and to function together coherently, even at a distance. The interoception pathway appears to provide a possible mechanism for tissue normalization leading toward a physiologically balanced state that may modulate brain arousal.

It seems possible that physical components altered by such processes as inflammation, infection, or trauma also provide information to the brain when they enter during a state of biochemical and/or mechanical equilibrium. This process could be interpreted as the memorizing part of therapeutic normalization. It remains somewhat amazing that through the normalization of tissue, some patients are able to remember the precise circumstances that caused the restriction in the first place. For such a result to occur, the brain must, in addition to registering pain from the trauma, also store the content of the event in a time-related manner.

Accepting this point of view suggests that an important part of what we call memory is activated by tissue components. Touching the patient in the right place and at the right time can optimize the total integration of a therapeutic response. Touching the patient with “thinking fingers” certainly instructs the patient about a deeper dimension of physical awareness. Osteopathic treatments are not only about releasing restrictions, correcting imbalances, or bringing about a more homeostatic state. They also inform patients about their inner world—their tissue world. As R. Becker has said, “When you are on the body with both hands that are trustful and care for it, then the patient knows that something good is happening to him and he certainly will search for more.”2


It is not because interoception3 has been rediscovered and redefined that we can relate all memory as a reference of this tissue state. On the other hand, it is one of the most important ways by which the subconscious state of our tissue world reveals a part of its history.

Electrical fields in the body may be capable of polarizing and depolarizing effects in other parts of the body. It is possible that one of the largest electrical fields of our body—the brain—is constantly informed about these polarities. Besides the electrical fields, the fluids and the immune state of the body could also be considered as possible transmitters of information toward the brain.

Furthermore, the genetic, embryological, and developmental patterning of tissue, as well as other biochemical and biophysical events that could alter or inform the basic tissue state, are described elsewhere in this book. Hopefully, these discussions will give the reader a better understanding of the puzzle of this tissue world. The way in which the brain evolves during embryological and fetal phases is determined not only by genes (eg, Hox genes, pair-rule genes, segment polarity genes, gap genes, a multitude of morphogenes). Its morphogenetic patterning is as much influenced by environmental conditions, such as the resistance of the developing cranium (ie, dural girdles), myelinization processes, and development of subsequent gyrations.

Much scientific study is currently being conducted on epigenetic factors that could alter or influence the patterning information behind the development of the brain. Such research suggests that the structuring of the brain’s neural circuitry—in regard to programming and memory—is as much influenced by general morphogenetic parameters as by the specific genetic information for circuitry development. In addition to genetic controls, one could evoke molecular ordering and interactions, fluid pressure in the developing ventricles, electrical currents, and polarity development as cofactors for building brain structure and function.

Even in the adult brain (ie, full outgrown brain), a secondary, though less specific domain for integration of neural information could be established. Besides the neural circuits, there is a myelinated substrate enveloped by membranes that guarantees basic tonus (40 Hz) to the brain—the tonus by which it can program, integrate, and store information. Memory, as we know, is not stored in a specific place, but is the result of cooperative interaction between specific loci and larger brain areas. This fact implies that not all information exchanged between the brain and the rest of the body travels over neuronal pathways (eg, exteroceptive, interoceptive, proprioceptive). Rather, some parts of the information is “background noise” supplying the basic tonus of the brain.

These ideas, which are further explored throughout this book, offer explanations for the pathways and modalities by which the body articulates and connects the whole of its awareness and sensations to a higher center. It is, therefore, necessary to explore the lesser known domains of electrical, molecular, and fluid exchange of tissue to achieve a better understanding of the way the tissue communicates. Moreover, this discussion will help the reader understand that in the domain of consciousness and memory, there is not only one pathway from the body to the brain. Instead, there exists a complex network of pathways that function to coactivate the brain and the periphery and to support and evoke consciousness and memory.

The body participates actively in the support of consciousness, and the brain needs the body to feel the sources of its own comfort and discomfort. To search for the subtle interconnections between tissue and brain, or between tissue and heart, is one of the greatest tasks of the osteopath. This search is, in fact, the only way to understand the time/space relationship between the discomfort that is experienced by a patient and the real cause of that discomfort. It is the only clear path for the therapist to traverse in finding his or her way amidst the myriad of symptoms that are expressed.

The most valuable tools that the osteopath possesses are clinical skill and a deep knowledge about the entire array of interferences that can happen at the tissue level to determine the pathological program of the body.




1 Oschman JL, Oschman NH. Somatic recall, part 1: soft tissue memory. Massage Ther J. 1995;34(3):36-45,66-67,101–167.Oschman JL. Trauma energetics. J Bodywork Movement Ther. 2006;10:21–34.

2 Chila A. Course on fascial organization of the body. April 5, 2002; Namur, Belgium.

3 Willard F. Conference in Louvain La Neuve. April 2002; Belgium.
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Chapter 1

Osteopathy and its interactions among different kinds of tissue organizations

1.1. Osteopathic interactions defined

It is accepted that osteopathic normalization achieves the following results:


• restores mobility of tissues and joints


• frees and enhances fluid exchange (ie, blood, lymph, extra– and intracellular fluid balance)


• normalizes neural, vegetative, and endocrine levels of interactions


• interferes positively with the immune system of the individual to establish basic homeostasis in every specialized function and form of the body.


We can assume that osteopathic normalization exerts its mechanical interference by acting through one particular, differentiated tissue-substance that relates all structures, forms, and functions at various levels and depths of the body. This tissue-substance is the mesoderm, together with one of its derivatives, the mesenchymal tissue. The properties of this tissue-substance and its cells are expressed in the following functions:

• linking tissue


• mechanical and biochemical exchange


• expressing direction, fixation, motility, mobility, and vibration (frequency)


• possessing tissue memory (eg, embryological, functional, and traumatic)


• influencing the biochemical environment of the whole body as a fundamental substance known as the extracellular matrix


• establishing a “whole body organ” that creates bodily dimension, rhythm, and time.


The mesenchymal tissue1 transformations appear to be the most potent cell and tissue developments during embryo growth and through adult life, permitting adaptations to the alternating demands of structuring and functioning.

The different types of mesenchymal tissue are as follows:

• ectomesenchyme


• endomesenchyme


• mesomesenchyme. 



The capabilities of the mesenchymal tissue can be used as a tool by the osteopath to interfere with all kinds of tissues and forms. It seems possible to enhance all types of function by manipulating this tissue through osteopathic techniques, including thrust technique, myotensive technique, fascial technique, myofascial unwinding, and reflex techniques.

The particular osteopathic intervention that is most effective appears to be dependent upon the degree of depth of the lesion. Such interventions are, therefore, applicable almost exclusively to functional states involved in the decrease of health and homeostasis. The tissue lesion cannot be in an irreversible condition, but only in a less pronounced state of deterioration of inner physiology, in the mechanical and biochemical sense.

The question remains whether an osteopath really knows what he or she is doing when manipulating a body structure. Is the osteopath correcting a dysfunction, liberating a blocked energy transformation, or informing a structure by restoring patterns of homeostasis? Alternatively, is he or she perhaps inducing a pattern the body cannot accept?

Another interesting question is whether the osteopath is restoring mobility or whether restored mobility is an expression of restored physiology? Could it be that mobility is only one of the expressions of altered physiology, and that the actual mechanism of restoring health involves restoring vital energy through liberation of specific tissue inhibitions—inhibitions that could have biomechanical, biophysical, or biochemical origins?

Perhaps we have to reconsider what Still said about restoring the arterial nourishment of an organ or a tissue2 to obtain a clearer understanding of the “drugstore” of the body.

The aim of an osteopath is not to manipulate just for the sake of manipulation, but rather to interfere with the loss of homeostasis of the body—a principle expressed very well in The Respiratory and Circulatory Model of Gordon Zinc, proposed by P. Masters. An osteopath must think about the disturbances that are exchanged between different body systems or tissue-organizations to validate a type of interference, rather than simply impose a strategy the body cannot accept. We would be wise to contemplate the idea expressed by Masters [1] during a conference: “sooner or later osteopathy should become a cellular practice.”


1.2. Is mobility and/or loss of mobility the only tool in diagnosis and treatment?

Every tissue system has a typical pattern of mobility organization and mobility expression. This is true on a macroscopic as well as a microscopic level. Osteopaths claim that skilled hands can perceive both types of expressions.

The most evident expression of mobility is found in biomechanical studies, where axes and degrees of movement of joints can be precisely defined. If we concentrate on more hidden kinds of mobility and motility, then certainly the visceral and cranial fields are excellent domains of investigation.

The two most evident possibilities of research in the visceral domain have been:

• mobility and/or loss of mobility of an organ, as in physiology, a-physiology, and pathology


• the study of structure and function as functional units sustaining the equilibrium of a particular physiological system (eg, digestion-metabolism).


Questions that should interest every osteopath in search for causality in pathological expressions of physiology are the following:

From the osteopathic point of view, which is the missing link between function, loss of function, and pathology—in contrast to the classical medical approach to the problem (eg, virology, traumatology, hematology)? Furthermore, which substrate, other than that found and studied in classical medicine, could be causal in inducing pathology? We could also ask ourselves about the type of tissue in which physiological and pathological events take place.

When we eliminate each element that could create a particular symptomatology (eg, virus, bacteria, ischemia, compression, tumor), we could detect one specific tissue function and interaction organizing every physiological and a-physiological event and condition. Apparently all function and transformation is based upon basal mesenchymal-epithelial exchange, a process that starts early in embryogenesis. This type of exchange is possibly one of the earliest primary reactions of cells in tissue construction and metabolism. Could it also be true that the net result of every type of manipulation (eg, touch, incision, injection) induces changes in tissue behavior through this type of interaction?

It was E. Blechschmidt [2] in one of his books about his research on embryos, who stated that form, structure, and topography were three essential factors to create what he called biodynamic construction-movements. In his opinion, these biodynamic movements were organized by molecular and submicroscopic matter movements conceived for abolishing regional tissue resistances. In this way, these exchanges can be conceived as early physical performances.

An osteopath could imagine that what Blechschmidt calls “enhancing mobility, freeing mobility” is perhaps sustained and effective only by this primitive tissue reaction. This would mean that the osteopath is not enhancing mobility as much as enhancing tissue interaction, which, in its own way, is enhancing the improvement of mobility. In this sense, mobility becomes a “way” rather than a “tool” to express tissue integrity.

An osteopath should know that his or her focus is defined by tissue expressions as well as mobility, rather than exclusively by mobility. Of course, mobility is an interesting subject for research, serving as an academic reference indicating improvement or impairment of function. However, a better area of investigation could be whether mobility sustains physiology or instead is a part of physiology. In other words, is mobility determining or determined by physiology? If it is determining physiology, then we should ask about its specific interaction and place within physiology. Isn’t mobility—which is firstly a molecular, electrolytic event—processing on the level of tissue and sustaining more macroscopic events than mechanical events? A rhetorical question could be: is the outcome of mobility moving or exchanging?


We can assure ourselves that classical medicine has also studied the mobility of organs. We know that the kidneys, the pancreas, and also the heart all possess a degree of mobility that can be measured efficiently by scientific tools. [3–16]


The osteopath can be satisfied that the viscera are mobile, and their degree of mobility can be quantified. For most of us, it has been the discovery of the 20th century. However, other questions are probably more urgent for this 21st century.

Does mobility support a specific type of physiology, or is it an integrating part of all physiology? Can mobility be a quantifying element in evaluating digestive, urogenital, or cardiopulmonary physiology? If so, how can mobility and this particular aspect of physiology, which is the common substrate that participates in both functions (motion and specific function), be correlated?

Is tissue integrity an important topic to be studied in the near future? We have seen tissue integrity explored in such domains as the “tensegrity” concept.3 [17] In this concept, the metabolic and mechanical functions are integrated in one and the same domain—at the level of biomolecular exchange. D. Ingber, in one of his numerous articles, writes that the whole cytoskeleton of the cell functions as a tensegrity system that can influence even the nucleus and its DNA transcription modalities.

Could it be that the medical doctor and the osteopath have to study the same substrate to justify the results of their therapeutic measures? Perhaps the biomolecular (ie, cellular) level is “the common place” for both doctor and osteopath. Perhaps this infinite little cell contains the secret of all interactions.

One particular tissue is the quintessence of these epithelial-mesenchymal exchanges—the mesenchyme and the extracellular matrix, as described by Pischinger. [18]


1.3. The major organizer of mobility

We generally agree that there are two types of mobility: a microscopic tissue motility and a macroscopic, mechanical mobility.


Tissue mobility is based on: 


• electrophysiological exchange



• nourishing metabolic currents, dependent on such measurable factors as:



– “space” that creates the possibility for currents to exhibit exchange



– heat gradients that sustain exchange of metabolites



– electrical potentials






• extinction of currents dependent upon cell apoptosis.


These were the “laws” as stated by E. Blechschmidt [19] in his work on biodynamics in embryology. If we accept the statements of Blechschmidt, we could postulate that during tissue organization, genetic and epigenetic factors interfere. The sum of these interferences creates a preference for cell maturation, differentiation, and orientation. Cells are orientated in a virtual body plan in which they migrate and use environmental influences to develop their provisional or definite function.

Besides the genetic patterning that organizes a great deal of the future body axles and cell/tissue induction, differentiation, and specification programs, there are also physical factors that interfere to create a useful biodynamical interference field. This field, for a major part, is responsible for creating the epigenetic landscape for morphogenetic processes.

Progression of cells in their spatial environment is sustained by the following three factors:

• tension, organized by transmembraneous electrolyte exchange


• heat, produced by metabolite exchange and organized by the bloodstream


• vacuum/hypotension, organized by cell death and pressure differences.


In this way, blood vessels, membranes, and fascial tissue build an important frame for the structure and form of the developing anatomical entities. They also display a possible memory framework on which other motions are based. Part of tissue memory lies in this collagen, elastin, and fibrin network that contains the “microtimes” of genesis and actualized function.

Mechanical mobility can be defined as the result of these microscopic movements, which take place during subsequent phases of developmental biology. In fact, it is a reality that most of the organs expressing a proper mobility received this mobility through three major developments that organized the spatial environment of the body during embryology: hepatization, cardialization, and cerebralization. The final mobility and motility of each organ is organized and guided by these previous paths of spatial organization in the body.

Mobility is made possible by specific tissue developments supporting the needs of functional and spatial organization of the respective sequences of development, as discussed in the following three points.

1.3.1. Tissue and cell-environment interaction

Tissue organization is based on ecto-mesenchymal or epithelial-mesenchymal interactions and transitions. Two different cell populations play a role in further specification of function and interactions: the neural crest cell lineage and the undifferentiated mesenchymal cell lineage. Both populations display not only specific functions on the moment of their differentiation, but also show an adaptive behavior dependent upon environmental needs and information.

These cells organize the major portion of the mechanical potential of tissue. Although they can be found at many levels in the body, they retain in their cell memory as part of their original information and time induction. This means that they probably continue to be linked in their actual function by the time and tissue pattern by which they originally started their differentiation. We can define this as “inductive synchronicity,” [20] a term meaning that different tissue origins are organized and programmed at the same time during their development.

This fact also creates the probability that tissue dysfunction in a particular part of the body could disturb tissue interaction in a completely different part of the same body, which is possibly expressed in other parts of physiology. Loss of mobility can originate in the dysfunction of a tissue that at first glance displays no functional link with the changes that were found.

1.3.2. Tissue and genetic factors

Besides the cell-environment interaction, a second interference is important. A large portion of cell function is genetically determined by information that depends on homeobox genes, qualifying the organization and segmentation of interaction on different tissue levels.

Early in embryological development (fourth week), rhombomeres are formed as the result of mechanical interference of the growing neurectoderm upon its nearest environment—the stomodeal membrane and the underlying endoderm. The rapidly growing brain becomes larger and heavier than what could normally be sustained by tissue. That is why the tissue interferes in a mechanical way upon its own form. A bending forward process is initiated, and both brain and primitive foregut undergo typical patterns of spatial organization, partly initiated by homeobox genes and partly dependent on environmental interference (Fig. 1.1).
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Fig. 1.1 Anterior to posterior polarizing by Hox genes at the level of rhombomere 2





The developing mesoderm, lying between both protagonists, is induced at almost the same time and exhibits a typical pattern of somitomere formation preceding the definitive somite formation. It progresses in a typical frequency of 7 somitomeres lying ahead of the inductive notochord and 11 somitomeres lying behind the somite that had been formed before (Fig. 1.2). Both occurrences result in the further topographical organization and migration of the neural crest cells, necessary for informing, establishing function, and linking spatially separated tissues. This link can be expressed in different properties of the informed tissue, as we can read in the works by Carlson. [21]
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Fig. 1.2 Regression of primitive streak and simultaneous maturation of somitomeres into somites





The neuro-endocrine and vascular routes seem to be elected pathways by which anatomical barriers are transgressed or organized. (As A.T. Still mentioned in The Philosophy and Mechanical Principles of Osteopathy, “the law of artery is supreme.”)

1.3.3. Tissue and integrative pattern

A third property of tissue has to be considered. Tissue is not only linked with other tissues by typical cell-cell interactions, cell-environment interactions, and genetically defined patterns of segmentation and distribution of function. There is also the property of the conjunctive tissue, which Pischinger [22] called “the fundamental substance.”This means that tissue can build its own integrative pattern in a strictly local reaction, or it can elaborate a more complex reactive pattern irradiating over the whole body. Both possibilities exist because each part of tissue is linked to specific reactive agents in loco (fibroblasts, capillary network, nerve terminals), and it is also linked to more integrative poles in the body—just as there are the reticulo-endothelial, hormonal, and neural poles. The net result is that a local tissue disturbance tends to be resolved at the place of the preferred conflict. If not resolved, the disturbance could interfere with more general patterns of integration in the different enumerated poles.

Therefore, Pischinger states that the summation of stimuli can alter or determine the total body tonus in a more sympathetic or parasympathetic reaction pattern. The local disturbance can be understood as a tissue “cyst,” organized by a “lymphoid-plasmatic” plaque [23], a kind of depolarized cell cluster that inhibits surrounding reaction units of cellular organization.

The functional state of the body is dependent on a more local or a more general state of toxicity of the tissue (ie, disturbance of the cell redox system). Physical interference with the tissue by means of needle stimulation, or infiltration with xylocaine or procaine, could balance the inhibited physiology into a more functional pattern.

1.3.4. Tissue in osteopathy

Osteopathy—through its mechanical interference with the tissue—can perhaps do more than only restoring mobility. Possibly, an aimed interference with soft tissue enhances the self-healing function of the body by eliminating tissue cysts, rather than restoring pure mobility. We can suggest that enhancing a cell-to-cell interference in the whole array of physiological expressions may also enhance mobility in a more general way.

In conclusion, we can suggest that at least three tissue properties participate in conditioning the reactive environment of the body:

• the epithelial-mesenchymal cell-to-cell interactions 



• the conditioning effect of the pattern formation by gene information


• the connective tissue, acting as a fundamental substance to integrate cell-cell reactive patterns and more generalized patterns of the whole body.


The union of these three agents creates, as Ader [24] described in 1981, the psycho-neuro-immunological environment that interferes with all bodily functions—as the mechanical, digestive, neurological, endocrine, and immune systems express them.

For the osteopath, this means that it is possible to interfere, by way of a rather mechanical approach to the body, with all of these specific functions at the same time. The integrative capacity of the body can restore function in every part of the body in an appropriate proportion through only one stimulus or only a few stimuli. [25]


Perhaps this also means that restored mobility is a qualitative factor indicating enhanced digestion or immune function. It is also possible that the different degrees of mobility, which indicate a loss or gain in motion, are much more important as reliable indicators of gain and loss of function in the associated tissue on different levels, as previously enumerated. Another consequence is that tissue is the main processor integrating all the other physiological patterns and, thus, also the main tool for normalization of these functions.

An example could help explain this better: As long as a certain trigger point exists somewhere in a tissue (eg, a focal infection of a tooth), it will be impossible to normalize the neurological tension of the body. Once the trigger point is liberated, the neurological tension will be restored automatically, or with only slight help from the osteopath.

An osteopath interferes with the body by way of enhancing tissue exchange, which supports the basic components of homeostasis in a biological system:

• support of energetic supply of the cell-metabolism


• support of osmotic and oncotic forces necessary for exchange


• support of hydrostatic and hemodynamic forces necessary for exchange, posture, and movement.


• support of gaseous exchange necessary for stability of pressure gradients in blood and lungs.



1.4. Tissue and cells as a mechanical integrative system

Every physical system that is subjected to the laws of gravity and motion displays a well-defined structure that permits interaction, integration, and translation of chemical and mechanical impulses. Every impulse, as minimal as it is, can be considered as a message for the modeling of reaction patterns of the body.


Physical structures are built up in geometric triangular, pentagonal, or hexagonal patterns that integrate mechanical stresses by mechanical traction or compression impulses. Rigid tubes that become compressed can eventually exert a traction force upon elastic elements from the same or adjacent microstructures, which are involved in the same process. Stability of a mechanical system is warranted in the way that an increase in tension will be equilibrated by an increase in compression.

Cells and tissues can be considered in the same manner—especially because cells display a particular specialized mechanical integration system built up by the cytoskeleton of the cell. [26] Microfilaments, intermediary filaments, and microtubules construct this cytoskeleton. The nucleus also possesses the same microfilaments, which are in direct mechanical contact with the DNA and RNA material of the cell. Moreover, these same cells are linked to the extracellular matrix by mechanical linking proteins, known as integrines.

It is generally accepted that changes in form and movement of cells are the result of modulation of tension or chemical remodeling. We can conclude that the architecture and chemical composition of a tissue unit are dependent upon these same two processes.

This interference was defined as a tension-integration pattern called tensegrity. [27–35]


The action pattern of tensegrity is based on the degree of prestrain in a given tissue. Cells of this tissue are capable of creating harmonious vibrations that translate a mechanical-chemical energy by the way of waving movements. The integrines serve as mechanoreceptors. They can activate or inhibit the transmission of the expressed force to the extracellular matrix or to the cytoskeleton.

This exchange is, in fact, bidirectional, and the transmission is effectuated by molecular modulation. A local signal can evoke global response of the whole body. According to the law of linear stiffening, if the degree of prestress increases, this response is transferred to the whole pattern of the body.

As a provisional conclusion, we could suggest the following:

• The degree of mechanical action seems to correlate well with an increase of metabolic activity in the same cell compartment.


• There exists simultaneously an ubiquity of transmission of the mechanical signal in the totality of the body.


These observations should inspire the osteopath in deepening his or her concept of mechanical interaction with the body. In this way, a better understanding of the whole body can be achieved.4


1.5. What is tissue memory, and which factors contribute to it?

Memory appears to be one of the major organizers of the functioning of the body. Part of memory is an integrated form of adaptation to environmental factors obtained through the ontogenetical, and perhaps the phylogenetical, necessities of coping with changing environmental information. This means that all structure is at the same time an end result of ontogenetical and phylogenetical patterning. In addition, it is also a possibility for new adaptive integration of all kinds of stresses (eg, mechanical parameters as well as chemical-molecular reactions).


One view of the genetic database, as suggested by Chauvet [36] is that it is nothing more than a reproduction of effective, temporary adaptations to environment. Memory is acquired information that is probably stocked in every constituent of the body. Anatomy is memory, physiology is memory, and biochemistry is memory. The only difference between these three enumerated participants of organizing interaction with the environment is that there is a certain aspect of complexity in their construction that interferes with their definitive function.

We have to consider that each tissue has its own complexity, acquired by developmental and functional cues. In this way, each tissue can express a different part of a time/space relationship, which we are searching for.

From this perspective, anatomy seems to encompass older information than the adaptive functions of physiology or the integrative and transforming functions of biochemistry. This is why adaptation is not only an expression of function but also of time—because it is related to different moments of adaptation throughout phylogenetic and ontogenetic events.

A second characteristic of memory is that it expresses a certain depth. It includes all the different physiological and hierarchical levels of tissue organization, ranging from molecular to cellular to tissue to organ. A wide variety of compounds, ranging from cell adhesion molecules to growth factors or mechanical organizers, are involved in building this particular part of our memory. Specific types of such compounds include proteoglycans, glucosaminoglycans, collagen, and fibrin.

Space is another constructive field where function is related to an integrated and adaptive memory. We need a structure to express function as part of our integrative, adaptive, or expressive capability. The soundest and most extensive study conducted about space-time relationship in humans is the research in the embryological domain.

Apart from other researchers, Chauvet5 has succeeded in defining specific space-time relations relating function to tissue organization or maturation. A remarkable fact is that Chauvet did not continue this research throughout the complete human life span. He partially described the major events of infancy. However, according to his observations, as humans grow older, “the less specific the space-time schedules are defined.”

There are two possible explanations for these observations:

• Perhaps Chauvet did not recognize the continuity of cellular and tissue transformation through the entire lifespan and concentrated too much on cell and tissue disintegration. As a result, he became entangled in a never-ending search for pathological events.


• Alternatively, as humans develop, we become increasingly liberated from the old constructions and patterns. In this way, we build more flexible forms of adaptation to the environment and also a more personalized form of functioning. The more we age, the more we become specialized in interacting with and modulating our environment.


Part of this saved ontogenetic information is used as the basic substrate for function. However, through earlier development and maturity, tissue can either omit or lose basic transformations for adapting better to new physiological strategies. Nevertheless, we should not forget that human life continues to be a specialized attempt at finding adaptations to self-induced disturbances of both Mother Nature and perhaps also our own nature. This means that the old patterns of structure/function relationships are progressively transformed into more adapted patterns, which we could interpret as more specialized.

• Humans are the only creatures capable of disrupting their own environment so profoundly that they might fail, ultimately, to adapt to changes that they have made around themselves. We are perfectly capable of destroying our own environment.


From these realizations, two provisional conclusions can be proposed:

• Human life is, in part, a continuation of the “hierarchic system building” that occurs during embryological differentiation and, thus, a continuing attempt at adaptation.


• Therapy could concentrate on counteracting pathological differentiation of cells and tissues, or it could focus on sustaining further cell and tissue adaptation to continuous environmental changes. The first form of therapy is curative, the second preventative.


Returning to the subject of memory, we are obliged to make a distinction between the conventional term and a more expansive, more useful definition of memory.

• In general, we can postulate that there exists a genetic memory, of which certain “mutations” are attempts at adaptation to environmental changes. From this perspective, the genetic material seems stable, though certain expressions display instability.


• The immune system can be considered a second form of memory. The typical patterns of immune reactions (type I, II, III, IV) have a certain degree of predictability and relate the present state of the organism to its past.


• A third pattern is the cognitive memory, through which we can store patterns of concepts in a specialized tissue—the brain. This tissue, we believe, integrates all possible functions, including motor, intellectual, psychological, affective, and emotional. It is important to remember that every memory requires simple tissue reaction patterns (such as those involving O2-consumption and glycogen) for their energetic needs. Certainly, humans can memorize very complicated formulas and sentence structures. But is this not possible while there is some freedom in tissue adaptation?


This question can be considered quite simply, by considering other, similar questions. When your belly is aching, do you still possess the same capability of using your brain as when your belly feels fine? Is it not true that when your body is focused on the more urgent needs of coping with pain and trying to restore a certain degree of homeostasis that it is difficult to delve into the depths of your conscious memory? Does it (the consciousness of the body) not claim deeper forms of organization than pure cognitive processes? Does this not prove that there exists depths of functioning that support more superficial, free forms of behaving? In other words, the more there is an urge for survival, the more the cognitive part of consciousness will be controlled by archaic patterns belonging to the limbic system.

Perhaps the deeper we go in tissue organization, the deeper we go in memory. Perhaps the brain is only the software of deeper-layered memories that can be actualized by “pure” tissue experience. [37]


As stated in the work of Blechschmidt and Gasser [19], the primary motor information to the brain is an afferent “fluxion” (a metabolic flux), capable of organizing the motor areas of the developing brain. In this concept, the brain is only stocking peripheral information from important tissues during a particular period of their development (eg, the hands folded around the heart bulge.) Blechschmidt states that tissue in its autonomous functioning is the primary source of brain development, even before a neurological afference exists. Fluxion is the term he uses for the afferent pathways to the brain that transmit this kind of tissue information.

Perhaps the brain provides us with the possibility of linking old memories to newer forms of interaction with the environment. The brain can go back and go forward on the condition that tissue does not make a repetition. When tissue is free, the cognitive memory can link past and future. Otherwise, it transcribes past in the future under the form of subconscious levels of interaction. In this way, part of our freedom is determined by the past—perhaps by old tissue structures (eg, reflex patterns).

Even when osteopathic treatment has succeeded in relieving a major part of a patient’s symptoms, we still must ask whether a remnant of the problem remains hidden in the body’s structure as information that could eventually lead to a new pattern of symptoms. This can be answered only by paying attention to the tissue and the varying degrees of density of its organization. Different densities reflect different levels of restrictions in physiological exchange. These are expressed by different parameters, such as heat, fibrosis, loss of mobility, and depth of tissue restriction. These memories express themselves in different forms that permeate as more severe or less severe pathological alterations in tissue.

We can look at the presence of microbes as both indicators and organizers of altered states of tissue health. Staphylococcus aureus, for example, can be found in both pulmonary tissue. leading to pneumonia, or in an osseous part of the body, creating osteomyelitis. It is clear that this bacterium can hide itself for a long time, creating a home base from which it organizes only transient febrile periods. However, the bacterium could also cause profound alterations in distant joints to create an arthritic pattern of body functioning.

From a functional medical or naturopathic perspective, it is apparent that even when a germ has been considered to have been eradicated, it can still hide as a less virulent form and “awaken” several years later in response to a change in the weather or even an intense emotional experience. One example of these concepts are the “focal infections” in the roots of teeth that are seen by both neural therapists and homeopaths as major causes of disease, especially of the joints and digestive tract. Carlson [21] provides us with similar information when dealing with the maturation of the different neurite growth cones.

The properties of most of the molecules involved in inflammatory patterns (eg, cytokines, endotoxins, enzymes) exist to increase the toxemic state of the body and to involve distant body systems in the same reaction pattern. On the level of the extracellular matrix, Pischinger [13] mentioned the existence of “lympho-plasmatic plaques” as capable of local interference, blocking local physiological tissue exchange. To the greatest possible extent, these processes could disturb the organization of the whole body.

In a certain way, we could ask ourselves if a simple fibrosis formed by scar tissue or as a remnant of direct trauma could not organize a major part of the memory of the organism without impinging in any apparent way on the conscious or subconscious level of the brain. We could look at certain autoimmune diseases (such as neurofibromatosis or lupus erythematosus) as expressing this fibrosis in a different way. The state of tissue could be altered by long-lasting infectious or inflammatory processes, triggering a cascade of autoimmune reactions that specifically aggress certain kinds of tissue. Perhaps the tissues express only another depth and time dimension of fibrosis, or perhaps they display another dimension of acquired memory.

Based on this concept, even a twisted ankle could be capable of altering body proprioception and even interfering with memory by creating local fibrous tissue. One of the most fascinating structures on the biochemical level of tissue functioning may be what Chauvet calls the “enzyme-substrate,” which permits considerable acceleration of the body’s biochemical reactions. We could see the interaction between an enzyme and its particular substrate as one of the earliest memories of the body. The enzyme cannot only react on its specific target molecules, but it also participates in triggering inflammatory processes in tissues distant from its site of action.

There are two ways to interfere with a chemical enzymatic reaction.6 One way is to control the quantity of enzyme; the other is to change the structure of the enzyme. In the latter case, after alteration of the geometric 


structure of the enzyme, the enzyme induces a structural modification of the cell substance. This type of enzyme regulation is called allosteric regulation. Enzymes catalyze every chemical reaction in a cell. Even genes require enzymes to affect their functions and changes.

Digestive enzymes, secreted by the pancreas, seem not only to be useful for aiding digestion, but some of the activated enzymes seem to be reabsorbed into the bloodstream to circulate in inactivated forms. These inactivated enzymes participate in local inflammatory processes far away from their site of secretion. Some authors define this processing as an “entero-pancreatic” cycle. [38]


We could suggest that, at its most basic, memory is probably dependent upon enzymatic processing at a cellular and molecular level, while at the next level, geometric structural changes play a major role in signal translation and restructuring. The main function of the enzymes is to catalyze biomolecular reactions, including the synthesis of other proteins. The catabolic ability of enzymes depends crucially on their three-dimensional structure, which, in turn, depends on their L-amino acid sequence (enantiomeric configuration).


Enzymes seem capable of  simultaneously modifying the biochemistry, the shape, and the function of a cell, as well as the proteins participating in the biomechanical pattern of the cell and cellular environment. This is the plasticity previously defined as tensegrity. Part of the memory seems cellular; part seems supported by geometric changes of participating chemical compounds. This also means that memory is possibly stored in the “silent compartments” of the body that, if stimulated, enhance conscious remembering by the brain through images or words.

M. Proust7 once noticed that the simple smell of a particular type of cookie helped him to remember a specific experience of his youth. Thus, we could state that the physical fact of smell can evoke a particular information stocked in the subconscious. We could ask ourselves how much of the memories stored in our subconscious are sustained by stimuli we do not even notice, such as touch, smell, vision8 and sound. [17]


Inversely, how much of the conscious information is stored in two compartments—partly in the brain and partly in a particular tissue? Both compartments can undergo a synchronous shock elicited by autonomic, vascular, or endocrine short-circuiting. This short-circuiting can function as a new mode of patterning for subsequent adaptive reaction modalities. As early as the 1930’s, Kahn9 wrote about the shock the body undergoes with sudden atmospheric changes or cold attacks, including how it undergoes an electrical short-circuit, paralyzing the autonomic exchange.

Apparently, the tissue is the first to integrate unacceptable information, and it probably also is the trigger that alters autonomic tonus, in the way Pischinger described in his books.

1.6. New principles in the structure-function relationships

The body, like all biological systems, strives for a certain hierarchical organization that permits it to function in an economically adapted pattern, in a way that guarantees velocity and precision. The current view is that, to a very important degree, speed of action and reaction is governed by the central nervous system, which integrates peripheral reflex patterns. Most manual therapists consider this system as the go-between that integrates the signal of a manipulative act with the reaction of the tissue upon which the impulse was focused. Most often, the primary objective of treatment is to normalize the neurological or vegetative tonus of this system, through modulation by a so-called reflex arc.


The structure interfering with a system, as opposed to with one particular function, is another reaction pattern. The structure could be a spatial “physical” arrangement of elements of the system. [26] This system strives for stability, making its adaptation throughout different episodes of dissipating energy and then returning to physiological balance. These processes are accompanied by entropic and negentropic modes of energy management that correlate with the laws of conservation of energy, as defined in the thermodynamic laws of living systems. We can conclude that a structure always tries to return to its position of functional stability, using dissipating systems and energy conserving procedures. Through these procedures, it displays movements toward a point of balanced energy exchange, avoiding a definitive state of energy loss defined as thermodynamic equilibrium. A system can also integrate factors of different origin, which activate the same function.

The following example illustrates the complexity of interference in a physiological system.

The bulbar respiratory center is influenced by mechanical signals elicited in the lung alveoli and bronchioles, all integrated in the Hering-Breuer reflex. However, the same oscillatory respiratory neurons are also influenced by hydrogen ions in the cerebrospinal fluid bathing these respiratory neurons in the floor of the fourth ventricle. Furthermore, these same neurons respond to the oxygenation levels of hemoglobin, which can also produce an effect on respiration. Thus, we can see that what is apparently one neurological function is actually influenced by at least three different factors.

This “multitasking” is also evident in the cardiovascular system, which regulates blood pressure while simultaneously serving as a vector for endocrine molecules, as in transporting insulin to each cell in metabolic need. Does it so astonish, then, that a fall in blood sugar level is usually accompanied by changes in blood pressure? The hydrostatic force of cardiac pulsation and peripheral after-load is an important tool in sustaining the metabolic potency of the body. Apparently, both are functionally interrelated by subtle cellular impulses that also can destabilize the autonomic tonus of the body.

It is becoming increasingly evident that the body is not merely functioning through the connections of the well-defined anatomical pathways, as there are also other neurological reflex arcs and endocrine pathways. A most intriguing thesis is that the body is simultaneously functioning in several areas, each one capable of acting either as a “source” or as a “pit.” Every area can have an emitting function related to a distant area, but it can also function as a receiver for other emitting areas. [36]


Osteopaths and even physical doctors should be aware of the fact that the body is not functioning merely in so-called linear patterns supported by anatomical and physiological relationships. Rather, a great part of interferences happens through field interactions. These field interactions are organized by a multitude of physical and chemical parameters that, when disturbed, can interfere with the integrity of another field. The parameters that organize the interactions between different fields include biochemical, biomechanical, chemo-electric, electrophysical, and electromagnetic components.

The functional go-between likely has to be sought in the functionality of the cell cytoskeleton and in the properties the extracellular matrix.

• The living matrix is composed of extracellular matrix and extracellular fluids, and it functions as a living substance that displays vibratory and electrical properties (cfr. J. Oschman. Vide supra).


• The cell cytoskeleton is specifically constructed to translate mechanical signals outside the cell in specific enzymatic, biochemical, and genetic translations.


As P.A. Janmey has written: “A primary signal to many cell types is mechanical. Senses of hearing and touch are initiated by forces rather than molecules impinging on the cell surface that are later translated to the biochemical reactions leading to acute cellular responses. In addition, acute or sustained application of forces such as the shear stress produced by vascular fluid flow often leads to remodeling of cell morphology or to expression of specific genes. … However, for mechanical transmission to the cell interior, a three-dimensional elastic structure is required. In all these cases, signaling depends on elastic coupling between the site where the forces are applied and the potentially distant point at which the first biochemical change occurs.” [26]


Basically we are confronted with a subtle cell-signaling mechanism, described as tensegrity, and a multitude of functions that have to be integrated on this cellular level by way of mechanical transmission. The systems sustaining and translating the harmonious integration of impulses possess differing degrees of interaction with the physiology of the body. The most subtle interaction is probably that of gas concentrations outside the body with those inside the body. Atmospheric pressure plays a most important role in this exchange between gas and body fluids (ie, arterial and venous blood).

The second most basic interaction is the need for hydrostatic pressure to stimulate the functions inside the environment of the cell. The shear stress we find inside the blood vessel is perhaps the first expression of a mechanical interference between a “fluent mesoderm”10 and its direct cellular environment.

Equally important are the needs of the cell population to create both an acid-base equilibrium and a hydro-electrical potential that is omnipresent. This is important not only at the cytoskeleton level, but also for the complete protein construction of the extracellular matrix of proteoglycans and collagen filaments.

We can conclude that the basic equilibrium of the body is guaranteed by equilibrium in atmospheric and hydrostatic pressures that interact on a cellular level with acid-base balance and hydro-electrical potential. For osteopaths, it is important to possess a comprehensive knowledge of these major systems of functioning, because if we succeed in understanding their interactions, we then have a good chance to re-establish homeostasis.

Should not an attentive osteopath avoid investigating the history of the patient’s physical symptoms too exhaustively and instead focus on finding out which system/field is failing to integrate physiology? The renowned American osteopath Rollin Becker noted that symptoms and causes are not always related in a simple, straightforward manner.11 The study of symptomatology and pathophysiology needs to stimulate the osteopath to attempt to directly feel and understand what is happening to the patient. We should accept a biomedical diagnosis only when we are unsuccessful in discovering the explanation for the alteration in physiology. Many symptoms should be interpreted as long-lasting attempts of the body to adapt to altered physiology, even if when they finally manifest themselves, they are isolated in time and in space from their source.

Is a simple hemorrhoid an expression of a local compression, a sign of local congestion, or an expression of portal hypertension? Is the portal hypertension dependent upon liver failure, or is it a precursor sign of an approaching cardiovascular incident? Could it not be that portal hypertension and cardiovascular destabilization are both expressions of one and the same event—a subtle alteration of fluid exchange governed by a systemic deterioration?

Is it not so that abdominal hypertension interferes both locally and at a distance with the viscera and the cardiovascular physiology? Intrathoracic depression is determining for venous return to both the cranial sphere and the abdominal sphere. Restoring normal intrathoracic depression and abdominal pressures are keys for restoring health, by addressing subtle changes in specific tissue lesions impeding this vital exchange. The osteopath should think about which system is disorganized, rather than attempt to cope with an always-changing pattern of symptomatology.

When we succeed in changing the organization of the system/field, we have a good chance of making the symptoms disappear. If not, appropriate local and technical techniques are needed.

1.7. From symptom to compensation

It could be stated that coping with a symptom is a never-ending fight to find the origin of the attempt at compensation to accommodate the basic need for homeostasis. In other words, a system that risks destabilization in its physiology will try to establish a more complex interference with other systems capable of sustaining the threatened system. This is described well by Chauvet:

“If a structural unit is not capable of realizing its own elementary physiological function, then it needs to receive this function from an other structural unit possessing the qualities that can guarantee the survival of the threatened unit.” [36]


We can suggest that compensatory phenomena and epiphenomena, as described in the osteopathic vocabulary, are possibly attempts to adapt physiology to a more normal state of function and survival. Could we not suppose, then, that by eliminating a compensation, we risk further destabilization of the system, should the normalization not be appropriate for the time schedule of the body? We need to better understand the body’s needs before trying to interfere with an altered physiology.

Two types of “brains” work out basic physiology:

• The first type has a well-established network of nerve )fibers that conduct impulses in a centripetal and centrifugal way between the brain and the periphery. This organization is a fast “highway,” constructed for rapid adaptations and movement of information between the central nervous system (CNS) and the peripheral nervous system (PNS).


• The second type is a more disseminated brain, in that the cells of the immune system are dispersed throughout the body instead of being concentrated )in a localized place, such as the brain in the skull. This disseminated brain possesses a bony environment localized deeply in the bone marrow, where it is stimulated, and it is informed by cells from the periphery by means of colony-stimulating factors.


We can recognize a central organization and a peripheral organization. Different organs play well-defined roles in the coordination and integration of immune responses. Circulating B-cloned families and T-lymphocytes function as messengers between the periphery and the centralized germ layers, constantly informing the central organs (ie, the bone marrow and thymus). The most important peripheral organizations are linked to the gut and the peripheral lymph circuit, including the gut-associated lymphoid tissue (GALT), spleen, reticular-endothelial system (RES), and peripheral lymph nodes. As we can see, a major part of our adaptation is affected by these two functions. Basically, the CNS and PNS are the organizers of our fight-flight reaction pattern, and the lymphoid tissue organization is the organizer of our defense and integration pattern.

This concept attributes a cognitive function to the immune system instead of a purely defensive function. Evidence for this concept can be found in recent literature about psycho-neuro-immunology, including the works of Ader. [14] In analogous research, lymphocytic function is defined as the possibility of recognizing molecules that belong to the individual or that are alien to the individual on the basis of specific lymphocytic receptors. The former class of molecules are described as those of the self, and the latter class of molecules are those of the non-self, such as infectious agents. [39] In scientific literature, it is rare to find this hint of a more personalized description of biomolecular physiology. Perhaps this lack of content is a silent agreement to consider the immune system as a kind of specialized brain. This integrating part of our body system also has a fast adaptive organization, as almost the entire lymphocyte population changes every two days.

It is well known that almost all of the lymphocytes can activate a specific enzyme called recombinase, which is capable of changing the transcriptional modalities of its genome into a new adaptive reactive pattern upon variable external noxious stimuli.12 The body is well-organized to establish rapid and effective adaptations that are integrated with body physiology. Once outside this adaptive capability, compensations must occur as attempts at reorganization.

Another consequence of this reorganization is that the biological system, which is searching for integration, adapts to the newly constructed reflex pathways with an altered reaction and integrative pattern. Many signals in the body that were previously interpreted as normal are now interpreted as harmful. In this way, physiology deviates from its normal pattern, displaying more and more auto-aggressive reaction patterns. Perhaps we should consider the autoimmune disorders as overcompensated patterns of adaptive physiology, which are not part of the genetic code of the individual.

This compensation, when summated with other compensations, can disable the normal integrative pattern of physiology and result in destabilization of all attempts of the organism to find homeostasis. Any shock at any level of integration can disorganize the adaptive possibility of the physiological systems of the body, forcing the body into altered behavior that integrates normally physiological stimuli into increasingly morbid behavior.

An interesting consideration is whether this type of compensation manifests itself only in tissue on a cellular level, where it can be fixed in altered reaction patterns or organizations (eg, as in fibrosis). Are the same changes also found in the behavior of the individual? Is human behavior a result of conditioned or adapted behavioral patterns—patterns that are considered normal because we cannot remember when they were inserted in our subconscious? Current concepts of psycho-neuro-immunology would consider these changes in cellular function and behavior to be part of the subconscious memory.

I would suggest that much of what we call behavior consists of complex adaptations to changing environments orientated by an invisible brain that is made up of the silent substratum of the informed tissue. In osteopathic practice, it is not unusual to see a person’s life undergo a profound change following a simple normalization of the tissues. The question arises whether this change is an event that takes place in the patient’s consciousness or whether it comes about due to altered reaction patterns in the tissues that are integrated into the patient’s consciousness.

The holistic attitude of the European osteopath is geared toward viewing the human being as an individually functioning and reacting organism. Conditionals and questions are often used to underline this individuality. Tissue fixations, concentrations, and density13 are able to direct the behavioral pattern of the individual in such a way that even the most unhealthy metabolic process is interpreted as normal on a physiological level. Perhaps this interpretation corresponds to the basic laws of osteopathy: absence of pain, support of economy, and equilibrium.

Apparently, the human body, like any biological system, possesses the ability to use stored energy for compensation purposes, if necessary. The body also has the intrinsic ability to convert its accumulated potential energy into a kinetic energy, a process accompanied intimately by heat production, which we can call a state of increased entropy. We can suppose that memory is not as conscious as we usually think of it. Apart from the important role the brain plays in actualizing memory and compensation patterns, the immune system seems at least as important to body consciousness as the rapid adaptations of the brain.

Each tissue is built upon a structure that retains in its configuration adaptive and integrated patterns belonging to different space/time units. These units are fixed in biochemical, biomechanical, and bioelectrical patterns appropriate to particulare tissues, helping the structure to expose specific adaptive and integrative cues.

The brain is built upon tissue histories developed throughout an individual’s lifetime, in such a way that it knows all of the contents and facts that impact tissue and express themselves as feelings/sensations.14 Brain memory is, in a certain sense, an extremely complex collection of tissue/cell information that is integrated in increasingly intricate forms of memory combinations and patterning.

1.8. From molecular organization to body orientation

When we examine a patient, we try to interpret function from the form or movement we perceive with our hands. Do we have to accept that the patient can be defined by what his or her form is displaying; a patchwork of physiological events and symptoms? Is man only form or subtle movements perceived by specialized therapists? Are form and movement nothing more than an expression of subtler proceedings happening at the molecular level?


Molecular biology can teach us much about how form and movement express deeper layers of the dynamic organization of the body, invisible to the naked eye. Only logic and observation can teach us that every living being is preferentially orientated in space, exhibiting a preponderant pattern of movements organized and summated by the micromovements of cells and molecules.

Hegstrom and Kondpudi [40] describe how molecules can be chiral, displaying D-enantiomeres and L-enantiomeres—L and D standing for left (levo) and right (dexter). Enantiomeric forms are found in many organic and inorganic substances. They are essentially in all molecules crucial for the development of life-specific proteins. Among the several hundred amino acids that exist, only 20 amino acids—specifically L-amino acids—make up all proteins. The main function of the proteins called enzymes is to catalyze biomolecular reactions, including the synthesis of other proteins. The catalytic ability of enzymes depends on their three-dimensional structure, which, in turn, depends on their L-amino sequence.

Because of the combinations of its key molecules, human chemistry is highly sensitive to enantiomeric differences, such as the molecular enantiomeric orientation of certain medications (eg, thalidomide) and possibly of certain food compounds. DNA-RNA nucleic acids also possess a preferential chirality determined by the presence of D-sugars exhibiting a right-handed helix. Is it not amazing that the outer environment of the cell (ie, the membrane) as well as the cytoplasm organelles and extracellular matrix are all structured by left-orientated helices, while the nucleus is organized by a right-handed helix?

It is probable that the equilibrium of a cell is determined by a balance between right- and left-handed helices—that is, a specific balance between right- and left-orientating molecular organizations. If we remember that the complete embryological event is a continuing exchange of nuclear (ie, genetic) information and cellular environmental information, then it is not so astonishing that this event is reflected and reused at every biomolecular and atomic level that supports the continued transformation of different body fields during adult life.

The macro form of the body’s organization displays the memory of this subtle equilibrium. As the authors describe, human beings are structurally chiral, with the heart to the left of center and the liver to the right. The liver, involved in such major metabolic activities as glycogenolysis and neoglycogenesis, is particularly dependent upon the quality of the introduced sugars, especially the D-sugars. The heart, as a muscle, metabolizes catabolic products, such as lactic acid. In embryology, the heart fulfills the active and rhythmic propelling of the metabolic activity of the liver toward the developing brain (hepatization-cardialization-cerebralization). Would it be wrong to consider the liver as the inner information of the developing body and the heart as a response upon outer metabolic needs, provoking rhythm and orientation, as proposed by Blechschmidt and Gasser? [19]


As long as the right chiral orientation of the liver (D-sugars) and the left chiral function of the heart (enzymatic activity, systolic propulsion) are equilibrated, the body is able to express homeostasis.

Even the predominant right-handedness of humans seems to depend upon the subtle and deep-layered effect of molecular and atomic organization.15 Subtle enzymatic processing may temporarily disturb any equilibrium, ranging from biomolecular to biomechanical functions.

It is unknown if simple compressive or stretching techniques on an organ or on the whole body could influence the subtle spiral orientation of biomolecular and biomechanical functions. However, studying the simplest biodynamical movements of tissue and viscera during the embryological and fetal developmental phases allows for greater understanding of the importance of these dynamics for the spatial orientation of the developing individual. Even the birth process is a continuation of the earlier established spiral rotations. The whole body, from skull to pelvis, is impregnated by the first rotation it underwent during the passage through the birth canal.

We could suggest that all vital events—ranging from molecular to enzymatic to mechanical—are fully impregnated by these spiral orientations, partly by their geometrical proportions and partly by their mechanics.

1.9. The spiral organization of the body and its implications on function and disease

The body, in its dimensionality, has been described as having different axes—longitudinal, transversal, and anterior-posterior—which intersect in every component of the body. Most of the time, these axes have been used solely as biomechanical tools or as orientations for the anatomical descriptive nomenclature. In fact, they serve only to direct descriptive essays of the body at rest or in motion.

In more advanced biomechanical research, it has become clear that the so-called axes function more like fluctuating, hyperbolic lines—that is, a succession, in time and space, of changing points that construct a certain line of articular, biomechanical evolution of a specific joint, organ, or flux.

We can state that axes are, for the greatest part, functional representations instead of functional constancy. This does not correspond with the observation that a biological system preferentially uses chaos (symmetry in the quantum concept) to express the full functioning of its components, with entropy being a physical indicator of progress and direction of the exchange with the environment. Its evolution is accompanied by thermodynamic changes that will be fully or partially recuperated.16


The anatomical and biochemical organization of the biological environment of the body clearly illustrates that there exists a more substantial and fundamental organization, integrating function in a subtle manner at all levels of physical interaction, from the most basic biomechanical level to the most profound biochemical level. In other words, what happens at a biochemical level profoundly interferes with preferential organizations of biomechanical functions and vice versa.
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