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Abstract:

[Introduction]

Individuals with cerebral palsy (CP) usually experience disabilities in postural control,
such as direction-specific patterns of adjustments and center of mass stability.
Therefore, many such individuals are limited in the performance of upper-limb tasks
that move the center of gravity. Many seat cushions have been developed to disperse
pressure for individuals with CP. However, soft seat cushions and materials that avoid
high pressure have some problems concerning instability during movements. Therefore,
this study examined the effect of seat cushion difference on the accuracy of the upper
limb manipulation.

[Method]

The study group consisted of 10 healthy adults and nine individuals with CP.
Individuals with CP were able to maintain an independent sitting position and follow
oral instructions. Subjects were seated on a stool with their hips and knees both bent at
90 °, feet hanging free, and without back, leg rest, or arm support.

Subjects were requested to perform two tasks : reach task and peg task. An object was
placed at a distance of 120% arm length . Using the following three seat cushions in
random order: a low-rebounding urethane cushion, a high-rebounding urethane
cushion, and the new silicone seat cushion. The silicone cushion consisted of 12x12
columns (height 5 cm, diameter 3 cm) with individual columns separated by 5 mm.
During the reaching task, the pressure distribution at the body—seat interface was
recorded at 10 Hz using an FSA mat (Vista Medical, Canada). Movements were
recorded kinematically with a Locus 3D MA-3000 video monitoring system (Anima
Corp, Japan) using a six-camera configuration at a sampling frequency of 100 Hz.
Reflective markers were placed on the side of the body corresponding to the dominant
hand on the following landmarks : (1) processus spinosus at C7, (2) processus spinosus
at T10, (3) processus spinosus at L5, (4) right acromion, (5) left acromion, (6) olecranon
of the dominant hand, and (7) styloid process of the ulna of the dominant hand.
[Analysis]

The movement time or the number of successful reaches of reach task and the
movement time of peg task was assumed the achievement tasks. The pressure
exceeding 20 mmHg measured by the FSA was analyzed as center of pressure
displacement. The straight rate (SR) was calculated. In addition to SR, displacement in
the anterior/posterior (AP) and medial/lateral (ML) directions was also calculated. The
marker on the styloid process of the ulna of the dominant hand was defined as the hand
marker. The movement trajectory of the hand marker in the horizontal and sagittal
planes was calculated. The timing of movement onset was calculated in terms of the
difference in movement onset of each joint marker from that of the hand marker. The
mean values £2SD of the SR, AP, and ML in healthy adults were considered the

standard values in this study.




[Results]

As a result of the normal adult, the difference between the all surfaces of each index
was not recognized for both tasks. All markers on the trunk started movement earlier
than the hand marker.

In the individuals with CP, it was different in individuals with CP in the achievements
of the reach on reach task. The subjects with a little achievements were able to reach
the target more times using seat cushion C. In addition, as for these people, there were
many things which were more than the standard values in the center of pressure, and
the results of seat cushion C ware the smaller than other seat cushion. Furthermore,
traces were more linear and consistent with seat cushion C than the other seat
cushions. And the hand marker started moving earlier than the other markers with the
use of seat cushion C. These subjects were hypotonic trunk muscles and .had difficulty
in manipulations. For the subject s with many achievements, the difference between the
seat cushions varied, and few things were more than the standard value.

In the peg task, all the individuals with CP showed results higher than the standard
values; however, there was no difference between the seat cushion.

[Discussion]

The proficiency with which healthy subjects adjust their posture can be considered a
reason for their high performance regardless of the seat cushion material used as a base
of support. However, the number of reaches performed by individuals with CP differed
among seat cushions, with the silicone cushion accounting for the highest number of
successful reaches. The cause of the improvement in trunk support with the silicone
seat cushion might be the sensory feedback exerted from each silicone tube, supplying
the posture control mechanism of the trunk with more information. In contrast, results
of the peg task show that seat material did not affect upper limb manipulation.
[conclusion]

The findings of this study indicate that the use of a silicone seat cushion increases the
number of reaches, efficiency of COP displacement, and stability of the trajectory of
peripheral movement in individuals with CP who have hypotonic trunk muscles. It
demonstrates the possibility that the postural control of such subjects can be promoted
by environmental factors such as seat surface material to help them exercise more

efficiently.
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