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Background. Gait is the systematic, rhythmic, coordinated, semi-rotatory movements of the lower limb,
trunk, arm and head resulting in an interplay between loss and recovery of balance with constant change in the
center of gravity causing forward propulsion of an organism in space. Normal gait is rhythmic and characterized
by alternating propulsive and retropulsive motions of lower extremities; however, locomotor or neurological
disorders cam lead to appearance of specific gait patterns. Data on walking can be used to evaluate the effects
of treatment, such as surgery, drugs, and/or assistive devices, on patients having gait pathologies or be a tool
for long-term clinical monitoring of surgical patients (e.g., for patients who have received total artificial knees).
Moreover, gait analysis can be used as a diagnostic tool for patients having musculoskeletal and/or
neurological control problems and serve as an indicator of disease severity in such patients.

Normal gait is rhythmic and characterized by alternating propulsive and retropulsive motions of lower
extremities. Gait includes 2 main phases — stance phase and swing phase. Stance phase begins at the
instant that one extremity contacts the ground and continuous only as long as some portion of the foot is in
contact with the ground. It is approximately 60 % of gait duration. Swing phase begins as soon as the toe of
one extremity leaves the ground & ceases just before heel strike or contact of the same extremity. It makes
up 40 % of normal gait cycle.

Main methods of gait analysis comprise stride analysis, angular kinematic analysis, force plate and
foot pressure analysis, and electromyographic (EMG) analysis. In stride analysis, the temporal sequence of
stance and swing are qualified using either simple tools, such as a stopwatch and ink and paper, or
electromechanical instruments, such as pressure-sensitive switches imbedded in shoe inserts or applied to
the bottom of the foot. Angular kinematic analysis uses electrogoniometry, accelerometry, and optoelectronic
techniques. Electrogoniometers are available in uniaxial and multiaxial configurations and are attached
directly to the body segments of interest for the direct measurement of an angular displacement. Force plate
and foot pressure analysis techniques involve the recording of information at the foot- floor interface during
the stance phase of gait. Force plate measure the resultant ground reaction force beneath the foot and the
location of its point of application in the plane of the supporting surface. Pressure plates or insoles measure
the load distribution beneath the foot during stance. EMG is used to record muscle activation during walking.
Both surface and intramuscular sensing techniques are used in gait analysis. It helps to explain motor
performance underlying the kinematic and kinetic characteristics of gait.

Deviations of gait can occur due to pain, weak muscle, abnormal muscle activity, joint abnormalities,
contractures around joints, limb length discrepancies etc., in some cases causing appearance of specific gait
patterns that can be used in diagnostics of particular diseases and their severity.

In the early stages of idiopathic Parkinson's disease, gait is characterized mainly by reduced speed
and decreased amplitude of leg movements, accompanied by reduced arm swing. Falls and complex gait
disturbances such as freezing and start hesitation are usually confined to the later stages of Parkinson's
disease. Flex posture of neck, trunk hip and knee occurs due to rigidity; specific are short steps lacking heel
strike and toe off, loss of arm swing and pelvic rotation.

In cerebellar disease, gait is slow and wide-based, with irregular timing and amplitude of steps. Sway
can be omnidirectional in lesions of the vestibulocerebellum, lateralized in hemispheral lesions and
predominantly anteroposterior in atrophy of the anterior lobe. Apart from disequilibrium, a disturbance of
trunk and limb kinematics and interlimb co-ordination is presumed to be responsible for gait disturbance.

Conclusion. Gait is a natural movement for human body, however, in reality it is the thoroughly
coordinated complex of various movements of different body parts. Therefore, damage on any of its
components will cause changes of gait patterns that helps in diagnostics and treatment assessment of a
number of diseases. Stages of Parkinson’s disease are characterized by different changes of gait, thus the
diagnosis can be more precise while using gait analysis. For cerebellar lesions, gait research helps to
estimate the site of lesion more precisely. Analysis of gait is not a new method, however, its value as a
diagnostic instrument is really high, thus, it's necessary to continue its research and to improve methods
used for that purpose.
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Background. The sympathetic nervous system and the kidneys exert considerable influence on the
long-term control of blood pressure. The ability of the baroreflex to influence both these systems of arterial
pressure regulation via the central nervous system suggests that the baroreflex may contribute to the chronic
regulation of mean arterial pressure. The ability of the baroreflex to powerfully buffer acute changes in arterial





