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Nikoghosyan Vardan Egor
RESUME

DEVELOPMENT OF A METHOD OF BIOMECHANICAL MODELLING AND
COMPUTER DIAGNOSTICS OF VESTIBULAR APPARATUS

The aim of the dissertation is to develop a method of analyses of pathologies and
computer diagnostics of vestibular apparatus by means of biomechanical modeling.

In Chapter 1 the literature review of structure and functionality of vestibular
system located in inner ear, as well as relations with other receptor systems, particularly
with oculomotor system. In result of analyses have been clarified appropriate problems
and objects of observation of dissertation. Guiding with methodology for indirect
diagnostic task of vestibular system, it has been established in particularly, the necessity
of development of computational system for computer modelling of movements of
separate receptor systems and combined diagnostics.

In the point of view of considered problems of dissertation more interest
introducing structural and functional specifications of semicircular channels and located
in it ampules. The priority of observation of biomechanical properties of endolimphus has
been substantiated during normal and pathological processes, as well the movement of
cupula. ;
In general the review of literature gave an opportunity to evaluate the scientific
and practical perspectives of development of biomechanical modelling of vestibular
system, to reveal new demands of researches for foundation of perspectives of
dissertation and to introduce solutions for proposed problems.

In Chapter 2 an observation of biomechanical modelling issues and ways of
diagnostics of vestibular system has been done.

The main kinetic reaction of vestibular irritations to the nistagmus of oculomotor
system has been observed. It is the source of information for discovering a pathological
condition of internal environment of vestibular system.

Observation of physiological mechanism of nistagmus is an important issue,
particularly calculation of characteristics of slow components of nistagmus, which
expresses the functionality of vestibular system. The structural and characteristically
generalized block scheme of mediated mechanism of diagnostics of vestibular system has
been suggested.

The other method of diagnostics of vestibular system is based on the biochemical
analyses of blood. During inflammatory disease the balance of internal acid environment
of organisms violates, in result of it the structure of blood changes, then the mechanical
properties of endolimphus of semicircular channels and characteristics of nistagmus
accordingly changes.

In Chapter 3 an observation of mathematic modelling methods of vestibular
and oculomotor systems has been done.

The physical model of the system of semicircular channels is built, which
counts dynamic of natural processes. They are observed as toroidal semicircular
channels.



The idea of muscles parallel movement function is taken as bases while
modelling oculomotor system, when reduction of one muscle relatives with other’s
loosening. Saccadic movements of eye are the fastest movements of muscles they are
combined movements of eye during vestibular nistagmus phase. Analyses of such
movements and accurate registration are necessary for nistagmometric diagnostics of
vestibular system. ”

In Chapter 4 formed and solved tasks to illustrate the dependence of angle’s
deviation of endolimpha and cupula from biomechanical properties of endolimph.
Movements of eye were observed during irritation of vestibular system and in the result
of which the relation has been established between amplitudes of cupula and nistagm.

A method of observation has been formed, which allows to have an exact
notion about the movement and damping duration of oscillation of cupula during the
variation of physical-mechanical properties of endolimph from normal state.

In result of variation of cupula an oscillational movements of eye processed
called as nistagm, and its characteristics determines by experimental way. These
characteristics depends on physical-mechanical properties of endolimph, which changes
during inflammatory processes, as there is a possibility of penctration of tocsins from
blood to the internal environment of labyrinth.

In the scoop of clinical reasons, before medical intervention to the process of
curing of patients with vestibular disease, it is possible to do an accurate differential
diagnostics of vestibular system by combining results of biochemical analyses of blood
and characteristics of nistagm. :
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