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SOME BIOMECHANICAL ASPECTS OF MASSAGE
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Abstract: Some historical points of massage development are considered (Hippocrates,
Avicenna, etc.). The definition of concept “massage” is given, the ways of massage
(petrissage, rubbing, stroking) are described. The elementary biomechanical analysis of
ways of massage is adduced. It is showed that there is a necessity to build exact
mathematical models of massage with the help of joint efforts of physicians and
mathematicians.
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“Massage” is one of the most ancient medical concepts. The radical of this word is treated
with some differences in various languages of the world: massa (Latin) - adhering to fingers,
masso (Greek) - to clench by hands, mass (Arabian) - gently to press, etc.

Papyri and clay plates with the imprints of various methods of massage used in
Ancient Egypt, Abyssinia and other countries have been found. The detailed description of
methods of petrissage, rubbing, stroking and instructions to their application at various
ilinesses were found in old Indian treatises.

The scientific substantiation of rachistherapy which was a prototype of a modern
manual therapy was given by Hippocrates.

Massage methods were extensively described in Avicenna’s scholarly works “The
Canon of Medicine” and “The Book of Healing” (the first century A.D.).

In the sixteen century A.D., the encyclopedia “San-Tsai-Tu-Gasi” systematizing
massage methods was issued in 64 volumes in China, and already at the beginning of the
eighteenth century in Germany Goffman has completed his handbook “Mechanotherapy”
considering massage as one form of biomechanotherapy.

The modern qualifiers define massage as a dosed mechanical effect on a human body
by a manual or apparatus method for a medical or preventive objective. The role of
psychobioenergy influence of a masseur on a patient during a session of massage only is
meant. It facilitates a construction of a sequence model as a biomechanical one, which one
can consider the given medical procedure as a sequence of physical stimuli of various form,
power and intensity acting on certain surface of a body during specific time (average duration
of a procedure of massage is 10 - 20 minutes).

This mechanical energy turns into the energy of nervous excitation. By an stimulation
of nerve endings, the permeability of their shell increases especially for ions of sodium that
causes appearance of receptor potential and appearance of ionic currents - stimuli of nerve
fibers. The originating nervous impulses reach central, peripheral and vegetative nervous
system. Load dosage on the surface in a session of massage depends both on a selection of
massage methods and on a character of their alternation.

The methods of stroking are the most sparing types of mechanical effect. As a rule
they are used at the beginning and at the end of session of massage, moreover they are applied
at pauses between other stronger massage ways.
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Fig. 1. The schematic graph of load dosage during a session.
F - is force of massage ways of treatment,
T - is time of a session, ways of stroking, petrissage,
rubbing and vibration.

The load dosage during a session is illustrated schematically in Fig. 1.

In a session of medical massage, the stroking usually takes not less than 35-40 % of
the total session time.

At treatment of serious patients, this time can be enlarged by 15-20 % and at
realization of sports restoration massage this time is essentially reduced.

The ways of rubbing are more intensive, they effect not only on receptors of skin but
also on nerve endings of subcutaneous strata of tissues starting up simultaneously mechanism
of hormonal control of an human organism. The displacement of skin causes not only
organism local response appearing as an improved metabolism (lymph-blood circulation,
excretory and respiratory function of skin, etc.), but also calming or irritant effect on the
central nervous system.

The ways of petrissage are directed to deeper muscular strata of a body. The masseur
must take great efforts vertically in relation to area of effect.

The amount of ways of prestrissage in a massage session depends on the objectives
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Fig. 2. The schematic graph of responses on the rubbing
A - local response,
B - hormonal response,
C - nervous-reflex response.
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Fig. 3. The comparative image of the ways of massage.
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Fig. 4. The scheme of vibration.

and tasks. In sport restoration massage they can take up to 75-80 % of total time of the
procedure being as though in inversely proportional relation with ways of stroking.

One more way of massage is vibration involving oscillations of massage areas of
various amplitude and duration. These oscillations spread either on the superficially located
tissues (continuous vibration) or deep into tissues (discontinuous vibration).

Both main and auxiliary ways of manual massage depend on anatomic- topographical
features of massage areas of a body and certainly on individual features of the masseur,
structure of his hands, mobility of joints of his fingers, etc.

The apparatus massage is developed as an additional direction of massage for the
purpose of facilitating of masseur work.

Operation of the numerous created devices for hydromassage, vibrating massage and
pneumomassage can be described with the help of mathematical modeling. It will make it
possible to build mathematical models. The formulation and solution of the given problem on
the boundary of the twenty first century is rather actual and must be solved by collaboration
of physicians and specialists on biomechanics.

HexoTopble 6MoMexaHHYeCKHE aCEKThI Maccaska
B.I1.JIanmun, H.A.Koporaes, 3.A.Cepas, B.®.bypsxos (Mocksa, Poccus)

«Maccax» sIBIISIETCS OJTHAM W3 HauOoJee NPEBHUX MEIUIIMHCKUX MOHATHH. KopHu
9TOTO CJIOBA MMEIOTCS BO MHOTHX SI3bIKax (JaThIHb, TPEYECKHUM S3BIK, apaOCKUM S3BIK).
OtneuyaTku, U300pa)karolllie pas3lInuHble NMPHEMbl Maccaka, OOHApPY>KEHbl Ha Marupyce,
IMHSHBIX TUIACTMHKAX, HaijaeHHBIX B JlpeBHem Erumnre, AOMCCMHUM M JPYrUX CTpaHaXx.
Ornucanue npueMoB Maccaxka (pa3MUHAHUE, pacTUpPaHuE, MOTJIaXKUBAHNE) UMEETCS B IPEBHUX
WHIUNCKUX TpakTaTax, padorax [ummokparta, ABHIICHHBI, KUTalcKoi sHIUKIoneauun XVI
Beka. B HacTosiee BpeMs IMOJ MaccakeM TIOHMMAIOT JO3MPOBAHHOE MEXaHUYECKOE
BO3JICHCTBHE Ha TEJIO YeJIOBEKAa C MOMOIIBI0 PYK WJIU CIICMAIbHON ammapaTypbl. B padoTe
NPUBEJEHO  KpaTKOe  ONUCaHWEe TPUEMOB  Maccaxka, JaeTcss  IEepBOHAYAIbHBIN
OMOMEXaHMYECKUI aHaJu3 3THX IMPUEMOB. YKa3bIBaeTCsd HAa HEOOXOJMMOCTH TOCTPOCHUS
TOYHBIX OMOMEXaHUYECKUX MOJIEJIeH Maccaxa B pe3ybTaTe COBMECTHBIX YCHJIMI MEIUKOB U
CIIEIINAIMCTOB 10 OMOMEXaHHUKE.

KiroueBble cioBa: MacCCaX, pa3sMUHAHUEC, PACTHPAHUC, ITOITIA)KUBAHUC, OMOMeXaHNYECKHUIH
aHaJInu3
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