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[ ABSTRACT |

The purpose of the study was to investigate the effects of designed physical therapy program
including high voltage pulsed galvanic stimulation and exercises on postural control, and
consequently on some parameters of the ventilatory functions in post polio patients. The study
included forty post polio syndrome patients having moderate non structural thoracic scoliosis (20°-
40°) from both sexes (13 boys, 27 girls). Their ages ranged from 12 to 14 years (12.3 years). They
were randomly assigned into two equal groups. A program of strengthening and stretching
exercises for back muscles was conducted to treat the control group, while the study group received
the same treatment regimen in addition to High Voltage Galvanic Stimulation (HVGS) for the same
group of muscles. Treatment of both groups continued for 20 successive weeks, five sessions/week.
Evaluation procedures including radiological examination (Cobb’s angle), and pulmonary
functions tests including vital capacity (VC) and forced expiratory volume in I sec (FEV;) were
carried out for all patients before and after the suggested period of treatment. The results at the end
of treatment revealed significant reduction in mean values of Cobb’s angle, and significant
improvement in the measured ventilatory functions tests for the study group. The changes in the
corresponding mean values of all measuring parameters in the control group were statistically non
significant. The significant improvement of the measured ventilatory functions of the study group
may be attributed to improvement of posture control via correction of spinal curvature in post polio
hcm:m:a. ,

r INTRODUCTION B difficulty in swallowing and breathing and
several  other m%S@SEmS. The exact

mechanism of these symptoms is unknown;

any individuals who have

survived poliomyelitis are now
concerned with new muscle
weakness developing years after
the initial paralytic infection. This has been
termed post polio mv\:&oawm. Post polio
syndrome (PPS) is defined as a progressive
neuromuscular syndrome characterized by new

weakness, fatigue, muscle and joint pain,

however, a number of etiologies has been
proposed. It has been found that in PPS,
terminal axonal degeneration occurs with a
subsequent loss of isolated muscle fibers’. One
of the proposed etiologies is - motor unit
dysfunction due to overuse or premature aging
on large motor units. The neuron may become
exhausted and wear out which makes them
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I11. Procedures

(A) - Evaluations
- Evaluation for scoliotic curve:

The Bennett X-Ray apparatus was used
before and after treatment to detect the degree
of spinal curvature via an anterior ~ posterior
views, with the patient standing. The lateral
spinal curve (Cobb’s angle) represented the
measurement of thoracic curve®.

- Evaluation of ventilatory functions
included vital capacity (VC) and forced
expiratory volume in 1* sec (FEV)). These
parameters were measured in liters (L).

a- Vital capacity (VC): The patient was
asked to inspire maximally, then exhaling
lung air completely into spirometer.

b- Forced expiratory volume in 1
(FEV)): The patient was asked to 5%_8
maximally then exhaling lung air as moHoma
and rapid as possible into mw:oamﬁm_;

(B) Treatment

Group I (study) received stimulation
with VPGS for facilitation of spinal muscles
according to technique of Alon and Kantor'.
The wave form was a twin  peaked pulse with

604 sec spacing between pulses. The pulse

duration was 80p sec. The pulse frequency
was ranged from 20-30 PPS to provide
maximum contraction without producing
muscle fatigue. The high voitage current was
surged to allow muscle relaxation. The
contraction gradually increases or decreases in
a way similar to voluntary muscle contraction
1:5 on/off cycle to produce muscle contraction
stimulation. It was applied for 20 minutes once
daily for 5 times/week for 20 weeks.

Each child was put in a comfortable
prone lying position with head in mid position.
The electrodes were placed symmetrically
over back muscles above and below the
thoracic curvature in the convey side. The
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distance between the two electrodes depends

on curve and trunk size (6-10 cm). The spinal

movements were palpated by placing finger
tips on the spinous processes.

In addition, subjects in both groups
received a program of specific exercises, as
recommended by Kisner & Colby’. These
exercises were done under the supervision of
physiotherapist. The patients were given an
itlustrated copy of the exercise program and
instructed to perform it once daily for 30
minutes. These exercises included stretching
and strengthening exercises for back muscles.
Each type of exercises was repeated 10 times
each session, five days/week for 20 successive
weeks.

I. Stretching exercises on the concave side
of the curve from different positions.
From prone position: The patient was
stabilized at iliac crest.

- The patient was asked to touch his knee
with his arm on the convex side of the
curve while stretching the other arm
overhead.

- Then asked to bring hands behind the
head and Jift the head and trunk laterally
away from the concavity.

- Patient was asked to stabilize the upper
trunk by holding onto the edge of the
hips and legs laterally, bents the trunk
away from the concavity.

From sitting position: The patient’s

arms were stretched overhead bilaterally

to bends the trunk laterally away from

the concavity.

From side lying position: The patient

was lying on the convex side with a

rolled towel at the apex of the curve and

the top arm stretched overhead.
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the postural control for study group which
represented by reduction in Cobb’s angle, this
improvement can be attributed to correction of
scoliotic curvature.

_ CONCLUSION |

From the previous results, it can be

concluded that 20 weeks of HVGS with
exercise program are efficient to improve
ventilatory functions for post polio syndrome
patients via postural control.
The results of this study indicated significant
effects of HVGS with exercises program on
posture with consequent improvement of
ventilatory functions for post polio syndrome
patients.

It was suggested that the same program
could be used as an effective procedure for
controlling posture, improving ventilatory
functions and functional activity for other
similar conditions and for longer period of
time.
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