Introduction

VMTX Vibromax TherapeuticsTM is an innovative soft tissue therapy technique utilizing the effect of vibration via the art of compression and tension along and over the soft tissues along the known kinetic chains to break down adhesions and scar tissues, decreasing pain, restoring function and enhancing performance with minimal discomfort to the patients and the providers.

How Does it Work?

During any physical activity or movement, the human body interacts with the external environment and experiences external forces.  These forces cause vibrations and oscillations within the soft tissues of the body.  For example, during gait the legs alternate between the stance and swing phases.  It is during heel strike of the stance phase that the gastrocnemius undergoes vibrations from the impact and must actively recruit muscle fibres to dampen the amplitude of these vibrations.  The transmission of vibrations through the body is regulated by: bone, cartilage, soft tissues, synovial fluids, joint kinematics, and muscular activity (Cardinale & Wakeling, 2005).  Joint kinematics and muscle activity, which can efficiently and effectively dampen vibration over a short time frame, are used by the body to change its vibrational response to external forces.  Dr. Benno Nigg, at the University of Calgary, has implied that the body has a strategy of “tuning” its muscle activity to reduce its soft tissue vibrations in an attempt to reduce harmful effects (Nigg, 2001).  According to this theory, the magnitude of the muscular response is related to the interaction between the amplitude and frequency of the vibration input and the intrinsic neuromuscular properties.  It has also been suggested, and somewhat significantly shown in the research literature, that vibrations can be used as a therapeutic and training aid.

The Benefits of Vibromax Therapeutics 

Some of the benefits of vibration training suggested in the literature are an increase in average force and power (Bosco et al., 1999), muscle blood flow (Kerschan-Schindl et al., 2001), proprioception (Fontana et al., 2005) and hormone secretions (Goto & Takamatsu, 2005).  Other benefits that have not been well studied in the literature but have been reported are soft tissue and joint mobilizations, breakdown of scar tissue, and decrease in pain and muscle inhibition.  The developers of VMTX have taken the benefits of vibration training and incorporated them in a therapeutic manner utilizing various myofascial kinetic chains.

Muscle Activation, Force and Power
It is well known that primary afferent endings of motor spindles are particularly sensitive to vibration.  It can be suggested that vibration stimuli cause excitation of these afferents and recruit more receptors which, in turn, activate a fraction of α-motoneurons whose discharges recruit previously inactive muscle fibers into contraction (Jordan et al., 2005).  Unlike vibration that is directly applied to a tendon or a specific muscle, the vibratory wave transmitted to a distal link propogates through proximally located muscle groups and activates an enormous number of vibratory sensitive muscle receptors.  As a result a large number of additional motor units can be involved in a motor response.

Another explanation relates to the proprioceptive feedback of Ia afferents and stretch sensitivity of the muscles.  When the muscle is pre-stretched and active prior to concentric contraction the stretch reflex greatly contributes to the force development (Komi, 2000).  It is known that force enhancement in stretch-shortening cycle exercises is strongly affected by reflexive facilitation of an efferents caused by Ia afferents (Ross et al., 2001).  Similarly, dynamic vibration stimulation exercises are performed when the muscles are preliminary activated by vibratory waves causing Ia afferent inflow which produce excitatory effect on the α-motoneurons (Jordan et al., 2005).  It has been suggested that the vibration stimuli facilitate stretch reflex, which can have an impact on force and power generation.  
Muscle Blood Flow

In an experiment conducted by Kerschan-Schindl et al., (2001), the authors showed a significant increase in muscle blood volume and in mean blood flow velocity after vibratory exercises of only 3 minutes duration.  This acute response was attributed to the effect of vibrations in reducing viscosity of blood and increasing its speed through the arteries.  This study, along with others, also suggested that vibration may represent a mild form of exercise for the cardiovascular system (Kerschan-Schindl et al., 2001; Rittweger et al., 2002; Yamada et al., 2005).
Proprioception

There are many different kinds of receptors concerned with monitoring the body’s actions.  Typically, when analyzing proprioception four areas or senses have to be assessed:  
1. Kinesthetic Sense (the sense of positioning and movement)

2. Sense of Tense

3. Sense of Balance

4. Sense of Effort or of Heaviness

The sense of effort is usually thought to be centrally generated and does not require any feedback from peripheral receptors.  It will, therefore, not be give any further attention.  This brief review will primarily focus on kinesthetic sense or in particular sense of static limb position.
It is commonly recognized today that the muscle proprioceptive feedback generated by motor activities mainly contributes to the awareness of body position and movements (Gandevia & Burke, 1992; Roll et al., 2000).  This current thinking is derived from the results of studies in which muscle spindle afferent inputs were stimulated.  In addition, it is clearly established that input arising from a single spindle ending has no perceptual relevance.  Instead, inputs from ensemble of muscle receptors seem to be required for a movement to be perceived.  The research of Ribot-Ciscar (2003) has shown that the tendon excites the primary endings of the muscle spindles and induces reflex muscle contractions to help improve muscle function.
It seems that vibration not only has an effect on the muscles and tendons to provide feedback but also on the joint structures.  This means that additional sensory motor effects through the proprioceptive joint mechanoreceptors.  The activation of joint mechanoreceptors and the stimulation of the gamma efferents sensitize the spindles and result in increased muscle stiffness and joint stability.
MYOFASCIAL KINETIC CHAINS:  ACTIVE OR PASSIVE COMPONENTS?
Fascia can be defined as “dense irregular connective tissue sheets in the human body” (Schleip et al., 2005).  Traditionally, it was assumed that fascia acted as a passive structure that contributed to biomechanical behaviour of certain intertwined anatomical structures.  More recent literature has shown, however, that fibroblasts, which are cells that give rise to fascial tissue, have the ability to express the gene for smooth muscle action (Spector, 2002).  If triggered, these cells have the potential to generate contractile force, and increase fascial stiffness (Bisson et al., 2004; Spector, 2002).  In addition to opposing mechanical advantage, these cells can influence the mechanoreceptors and affect proprioceptive function.  
Recent literature has shown that the direct stimulation of a tissue may have a more dramatic effect than indirect vibratory stimulation.  The direct vibratory stimulation of tissues, as found on VMTX, assures that the desired tissue is affected by the specific amplitude and frequency as set out by the practitioner.  With indirect stimulation, the surrounding tissues will attenuate the vibrations before they reach the desired tissue.  Thus, direct vibratory stimulation may facilitate a more efficient and effective therapeutic effect on the desired tissue.
It is for this very reason that VMTX strives to treat the symptomatic tissue prior to treating the surrounding myofascial kinetic chains.

Vibromax Therapeutics Protocol

VMTX practitioners treat the specific injured tissue along with the myofascial kinetic chain in which the symptomatic tissue may lie.  For example, if a runner comes in with a strain of the medial head of gastrocnemius, the practitioner will first apply the VMTX handheld apparatus to the injured fibres of the muscle for one minute.  The vibration is then applied along the entire length of the gastrocnemius for an additional minute while the patient is actively lengthening and shortening the muscle.  Then, the vibration is applied to the entire myofascial kinetic chain of which the gastrocnemius is a part.  In this example, the corresponding kinetic chain is the superficial lower limb chain, which consists of the dorsal sacral ligament, sacrotuberous ligament, hamstrings, gastrocnemius, plantaris, soleus, Achilles tendon, the plantar fascia and aponeurosis.   The patient is then instructed on how to stretch and strengthened that specific muscle and myofascial kinetic chain in order to prevent reoccurrence.

CONCLUSION

The most encouraging aspect of this easy-to-learn technique is that we have clearly outlined the various anatomical structures with respect to their intimate anatomy, functional and clinical relevance, localization and palpation, and detailed treatment procedures.  VMTX Vibromax TherapeuticsTM is appropriate not only for chiropractors and chiropractic students, but all practitioners who are interested in treating soft tissue injuries, and thereby enhancing their patients’ performance.

· Dr. Sandy S. Sajko
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