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Tablel. ¥— #EH & HlE(@E

HAE WEH  |20021227 | 2003319 | 2003626 | 20037.16 | 2003.9.30
KRR % 17. 14 |15.62 |13. 44 |16.38|17.95
TERSY— (RESE) w/k g 65 27 .37 6. 62 7. 51
KIEGHEM cm? A 15. 8 17. 6 17. 0 17.0 17. 9
KEGEM cm? & 15. 8 17. 6 17. 0 17.0 17.9
I FT - EHME
Table2, BfEEE BAL m/sec
HE  HIEH | 20021227 | 2003319 | 2003626 |2003.7.16 | 2003.9.30
w0 L A 3. 08 3.15 2. 71 2. 97 3. 24
®o LY & 2. 72 3. 04 2. 98 2. 83 3.17
woOTT & 3.28 3. 67 3.99 3. 49 3. 89
®O T %&£ 3. 49 3. 82 4. 24 3.97 4. 26
Table 3. F#MEMN (BREIH) HEHME BAIN - m/ke
HH fEE | 20021227 | 2003319 | 2003626 | 2003.7.16 | 2003.9.30
ML 60 2. 42 2. 85 2. 38 2. 64 2. 75
% 60 2. 41 2. 66 2. 20 2. 35 2. 20
R4 180 1. 72 1. 86 1. 68 1. 74 1. 57
L 180 1. 85 1. 99 1. 64 1. 81 1. 56
A 300 1. 33 1. 59 1. 48 1. 43 1. 54
2 300 1. 43 1. 63 1. 48 1. 56 1. 50
JEHA 60 1. 30 1. 59 1. 34 1. 45 1. 52
JEHHEE 60 1. 42 1. 49 1. 29 1. 54 1. 62
JE A 180 0. 87 1. 26 1. 17 1. 03 1. 17
JRHIZE 180 0. 93 1. 04 0. 89 1. 00 1. 23
TR 300 0. 89 1. 14 1. 00 0. 91 1. 08
JR R 300 0. 75 1. 01 0. 87 0. 89 1. 11
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Table 4 . FHMAH (BEH) AKEHHE BMN - m/kg

HE  EB | 2002.12.27 2003.3.19 | 2003.6.26 | 2003.7.16 | 2003.9.30
S 180 2. 93 3. 29 3.19 2. 98 3. 12
{7 180 2. 49 3. 37 2. 61 2. 29 3. 18
A 300 2.50 2. 86 2. 65 2.59 2. 17
7 300 1. 72 2. 44 1. 75 2.63 2. 56
JEA 180 1. 41 1. 57 1. 59 1. 42 1. 59
JE 7 180 1. 61 1. 55 1. 70 1. 27 1. 61
JEHEA 300 1. 17 1. 47 1. 17 1. 31 1. 32
JE A 300 1. 05 1. 21 1. 14 1. 038 1. 36
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The Basic Research on the Scientific Training
of Cerebral Paralytic (1)
— The Possibility of the Training based on the Scientific Evidence —

Kazushige ISHIZUKA
Seirei Christopher College

Summary

[t has been said that it is not good, because sports of the cerebral
paralytic induce abnormal muscular strain and extension reflection by the
radical motion, and because contracture and deformation are promoted.
In the rehabilitation scene of the cerebral paralysis, the abnormal
concerted action of the muscle is a problem, and there is a problem in the
place where to demonstrate it only in the few and abnormal motion
pattern is not possible, when it intends to demonstrate the function of the
muscle. The method of the scientific training is clarified, when the
failure image of the cerebral paralysis was understood, while the
possibility of the scientific training of the cerebral paralytic is examined in
this study.

On cerebral paralytic of 1 person ( the Japan championship
participation level ) whose the running which makes athetosis to be a main
characteristic is possible, the object is measured periodically in every 3
months. Measurement item are 1. Form and Body Composition ( height,
body weight, body fat rate ) 2.MRI Image ( thigh division muscle area,
psoas major muscle area, etc. ) 3.Isokinetic Muscle Power( muscle power
of knee joint and hip joint ) 4. Motion Velocity( knee upswing speed,
knee downswing speed ) 5. Anoxygenic Ability : middle power ( bicycle
ergometer for 30 seconds ). The game result in the condition in which
the measurement numerical value was good was good. Though there
seemed to be a limit in the training in which the degree of the obstacle
proved in the scientific data, it was guessed that the Japan championship
participation level is possible on the mild and cerebral paralysis.

Key Word : Cerebral Paralytic, Athletics, Scientific  Training
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I. Introduction

The author works as a physical therapist
of the handicapped child facilities for 15
years, and in the national handicapped child
treatment and education research
convention, study has been announced as a
theme in respect of " the sports therapy of
the cerebral paralysis". The report” was
wide of the talent education from the
viewpoint as relation and prescription
between physical fitness and motor capacity
and motor development age of the cerebral
paralysis child. And, the author has guided
athletic sports for the physically
handicapped person as sports coach of the
authorization of Shizuoka Prefect, or Japan
the disabled athletic sports league. It was
the guidance based on the experience
almost, and it was not guidance method
which the scientific reason proved.

Recently, though it may be remarkable for

the development of the disabled sports of

Body Fat Rate

Motion Velocity

Japan, simultaneously, the level of the
disabled sports of the world is also
improved, and medal acquisition number of
the Sydney Paralympics is being decreased
in comparison with Atlanta Paralympics 4
years ago. In the Athens Paralympics of the
next, the decrease in the medal acquisition
number is anticipated more and more, and it
has been asked ideal way game sports future
Japanese the disabled sports. In the Athens
Paralympics of the next, the decrease in the
medal acquisition number is anticipated
more and more, and it has been asked ideal
way game sports future Japanese the
disabled sports. Sports medical department
science research team mainly on the Yabe
Kyonosuke mind chairman was established
foundation Japan the disabled sports
association on Japan in 2002 in order to
raise the player whose the game power is
high.

Then, future research activity is expected
for the development of the disabled sports of

5

[sokinetic Power

Figl. Measurement Scene
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Japan.

[t has been said that it is not good,
because sports of the cerebral paralysis
induce abnormal muscular strain and
extension reflection until now by the
radical motion, when they try to consider
sports on the cerebral paralysis, and
because contracture and deformation are
promoted. In the rehabilitation scene of
Bobath” is
asserted that the problem of the abnormal

the cerebral paralysis,

concerted action of the muscle is a
problem of the cerebral paralysis child,
and there is a problem in the place where
to demonstrate it only in the few and
abnormal motion pattern is not possible,
it
function of the muscle. And, the muscular

when intends to demonstrate the
strain rise condition is described with that

not local phenomenon but pattern

considered the appearance of the
abnormal attitude reflection activity were
put together in the combination.

The method of the scientific training is
clarified, when the failure image of the
cerebral paralysis was understood, while
the possibility of the scientific training of
the cerebral paralysis is examined in this

study.

I. Object and Measuring Method

The object measures cerebral paralytic
of 1 person ( the Japan championship
participation level ) whose the running
which makes athetosis to be a main

characteristic is possible periodically on
following items in every 3 months. The
measurement was carried out in the
Hamamatsu Photonics Co.,Ltd. Sports
Photonics Laboratory.

Measurement item and content are
introduced in the following”
1. Form and Body Composition (height,
body weight, body fat rate)
The body density was measured using
body fat measuring device (made by
BODPOD, LMI Co.) by the whole body
density method of the air substituted,
and by the equation of Brozek, body
fat rate, exception fat body multiple
were estimated.
MRI Image ( thigh division muscle
area, psoas major muscle area, etc.)
Using the MR equipment (made by
Signa Profile, GE width river medical
system Co.) of 0.2T, thigh division and
transected image of lumbar region
were acquired. In the thigh division,
the area of each muscle, femur,
subcutaneous fat was calculated from
the image which corresponded to 30%
position, 50% position, 70% position
in great trochanter upper end and
between femurs lower end, and in the
lumbar region, the area of psoas major
muscle that acquires and influences
fourth and crossing image of
horizontal surface between 5th lumbar
was calculated.
Isokinetic Muscle Power ( muscle

power of knee joint, extension and
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flexion of hip joint)
Using Biodex-System3 ( made by
Biodex Medical Co.), the velocity-
uniform largest muscle force measured
3 times at 60 degrees anagular
velocities, 180 degrees, 300 degrees
in respect of knee joint extension and
curvature force.

4. Motion Velocity(knee upswing speed,
knee swing lowering speed)
The velocity of the action of extension
and curvature of the hip joint was
evaluated using Ballistic Master (
COMBI. Co. ) The hip joint curvature
action was the (Knee-Down) action
that it swung the knee as quick as
possible up from the condition of the
hip joint extension place in the front
and that the hip joint extension action
rejects the knee as quick as possible in
the (Knee-Up) action from hip joint
bending position. Peak velocity value
of each action was made to be an
object of the evaluation.

5. Anoxygenic Ability : middle power (
bicycle ergometer for 30 seconds )

12 1 2 3 4 5 6 7 8 9monh
Fig2. Body Fat Rate

Maximum value and mean value of the
power demonstrated under bicycle
ergometer stroke for 30 seconds were
measured. Lactic acid value in motion
end, 5 minutes, 10 minutes, after 30
minutes was measured and was

evaluated.

. The Movement Physiological Learned

Significance of The Disabled Sports

Tajima et al’ will be described on the
significance of the movement physiology
science of the disabled as following. The
disabled sports develops to citizen sports
thing and result of emphasizing the game-
ness in the short period very much and
advances. However, it is present state to try
the improvement in the game power from
few material and empiricism in the field of
the disabled sports. It is necessary that it
ensures the safety of the person with the
failure and understands the movement
physiology it is useful for maintenance and
improvement of health of the disabled as a
citizen sports, and in order to contribute to
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the improvement in game power. And, it is

very difficult that the disabled maintain
motor capacity only in activity of daily
living, and daily positive motion for motor
capacity maintenance of the disabled is
necessary.

That the importance of the motion in the
disabled is over the healthy subject does
not have the theory. The following correlate
on the relation between heart rate and
oxygen

Intake in the exercise test which made
paraplegia to be an object after spinal cord
injury on healthy subject and heart rate in
exercise test of the spinal cord injury
person and oxygen intake in the research :
Healthy subject similar, load and heart rate.
In the cervical vertebrae damage person,
there is some the report that the exercise
test quantity does not correlate with the
heart rate. The result does be different by
the position of the damage.

Yabe et al ® are indicated that it is the
heart rate change in the case of the
swimming training of the program which is

same for severity cerebral paralysis child of

IV}’/K Peak A—A Average @—@ End *x — %

10
9
8
7

6

Q9 month

8

Figd. Middle Power

spastic type cerebral paralysis child and
athetosic type cerebral paralysis child in the
cerebral paralysis child and it is indicated
that in the athetosic type, the heart rate is
high, and that in the spastic type, it tends to
be low. Though the motion strength is often
estimated from the heart rate, it does not
go, if it is not warned, because the reaction
is different by the failure.

Author ? introduced aerobic dance into the
training of the cerebral paralysis child, and
aerobic dance by heartbeat training which set
the goal heart rate and the effect were
reported.Tobimatu " indicated the index
which can trust the physical fitness of the
cerebral paralysis is VO:max . And, it is
higher the reliability of EOQ: (O.COST) than
the PCI as an index to the efficiency of the
motion. Though the means of the exercise test
is various, the reproducibility by the identical
load method is good. Though there are no
healthy subject and change, the motion
efficiency is inferior on the physical fitness of
the cerebral paralysis. The training is effective
for the physical fitness improvement of the
cerebral paralysis, and sports seem to

Knee Up Rt@—@ LtO-0O
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Figh5. Velocity(Knee Up and Down)
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contribute to improvement and maintenance
of the physical fitness. In the selection of
the item, the type of the cerebral paralysis
is also described with that it should be
taken into consideration. However, the
disabled also combined the failure of the
physiological function until now, and there
was idea on the motion which applied the
burden on the body. Surely, many the
disabled also often have the failure for the
physiological function in some forms. It is
necessary that it ensures the safety of the
person with the failure and understands
the movement physiology it is useful for
maintenance and improvement of health of
the disabled as a citizen sports, and in
order to contribute to the improvement in
game power. And, it is very difficult that
the disabled maintain motor capacity only
in activity of daily living, and daily positive
motion for motor capacity maintenance of
the disabled is necessary. That the
importance of the motion in the disabled
is over the healthy subject does not have
the theory.

Knee Ext (60)
N-m/Kg Knee Ext (180)

Rt@—@® LtO-0O
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V. The Meaning and The Purpose of

Measurement

[t was able to be understood to be
possible, when it is supposed whether in the
cerebral paralysis, the control of the tension
of the muscle is reason on the above-
mentioned measurement content, and
whether the measurement is not difficult,
and when it becomes C6, C7, C8 class level
in the classification of cerebral paralysis
and hoop. The numerical value rises on the
classification of the cerebral paralysis , as
the failure slightly goes from the way of the
severity. The C8 class the classification of
the Japan Paralympics athletic sports
convention cerebral paralysis has been
divided into the C8 class from C1 in athletic
sports, and the C1 class is the electric
wheelchair user, and it becomes a class of
the very slight paralysis.

Present subject belongs to C6, C7 class. In
ambulant athetosis or ataxia type, it is also
possible, and the C6 class is a class with the
paralysis attention movement. The C7 class

Knee Flex (60
N-m/Kg Knee Flex (180)
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Fig6. Isokinetic Power (Knee)
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becomes a class which shows the
ambulant hemiplegia.

It is possible to grasp next features from
the result of the measurement item.
1. Advantage and weak point of the

player are proven.

2. The item of the insufficient training is
proven.

3. The difference of the player fellow can
be quantitatively grasped.

4. The standard of the training strength
is obtained.

5. The training effect can be verified.

V. Measurement Progress Report

The progress of the measurement result
on athetosis type cerebral paralysis C6
class Y-I ( 26 year's old man ) is reported
this time. Though the examinee was a
athletic sports player of 100 m and 200 m,
3 place in 100 m in FESPIC, 4 place in
100 m in world championship, it becomes
the cervical vertebrae damage in tipping
over in which the degree in athletic sports
piles up, and it is enforced by the cervical
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vertebrae front decompression fixing
technique on August 14th, 2002, and the
practice is resumed on December fourth,
2002. 5 times in December 26th, 2002,
March 19th, 2003, June 26th , July 16th,
September 30th were carried out in the
test day. _
Progress and inspection result are simply
shown at the following. (Table1-4,Fig2-7)
The practice start from December 4th,
2002.
December 27th, 2002,
measurement

first time

The following are indicated that body
fat rate and vulnerability of muscle
force of the ham strings. Practices from
January 4th, 2003 and is resumed. The
training mainly on aerobic motion and
strengthening of the ham strings and
slope way dash is started.

March 19th, 2003, 2nd inspection
Both body fat rate improvement, middle
power ( weight rate value ), operating
speeds, velocity-uniform muscle force
are improved. The psoas major muscle
area expands, and all thighs division

m/Kg Hip Flex (180)

Rt A—A LtA—A

12 1 o month

Fig7. Isokinetic Power (Hip)
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muscle area slight are being decreased.
The lower leg total area decreases
slightly. The training of practice type at
200m and 400m is added to the same

~“training.

June 26th, 2003, 3rd inspection

There is the indication of the anemia,
and the nutrition improvement is
indicated. There are high doubt of the
eyes' cerebral hemorrhage and
possibility of the elevated blood
pressure in athletic sports, and Japan
championship and Kanto championship
in June are declined. The momentum is
gradually increased center after
nutrition and improvement of the blood
pressure, jogging.

July 16th, 2003, inspection again

Body fat rate is increase. Though
psoas major muscle, all lower leg

muscle area change could not be

recognized, there was of all thighs

~division muscle area increasingly.

Though

lowering,

it was in middle power
operating speed slight
deceleration, isokinetic muscle power
declining tendency ( hip joint ), the
isokinetic muscle power improvement (
knee joint ) was also accepted. ‘

September 30th , 2003, 5th inspection
Though the somatic fat rate becomes
17.95% and the highest numerical
value, the area of the psoas major
muscle increases, and it becomesAa
condition which is the best in the

inspection of 5 times by also improving

middle power, operating speed and
isokinetic muscle power.

Athletic Memory

In Kinki area athletic sports record
association on 27th of Aprils, on the
game record, it was 200m in 34 second
8,400m in 80 second 5 in the time on
February 27th, 2003,
improved with-200m in 31 second
6,400m in 75 second 9 on 27th of
Aprils and 200m in 30 second
98,400m in 74 second 78 in Japan
Paralympics on 21st of Septembers.

and it is

M. Conclusion

The trial which studies the disabled
sports scientifically has begun yet just.
Especially, it may be possible to go with
that the scientific training of the cerebral
paralytic is yet a region of the. wild.
Though that the scientific training method
of the cerebral paralytic is clearly found
based on the scientific data from the
research progress
difficulty,
possibility.

is present place

there seems to be the

The human with the failure of: the
cerebral paralysis is also respe:ctively
different on the degree of the failure, and
the human physical fitness with the failure
of the cerebral paralysis is understood,
and the base of the scientific training is
established, and with coming thing, the
cerebral paralytic will attempt -sports in
future, and it is considered that it is the
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result which there is forbidden td b‘e’ ‘no‘ in

order to.do the richer life.
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Tablel. Data Item and Measured Value

Item Date 2002.12.27 2003.3.19 | 2003.6.26 | 2003.7.16 | 2003.9.30
Body Fat Ratio % 17. 14 15. 62 |13, 44|16, 38 |17.
Middle Power(average) w/ k g 6. 65 7. 27 7. 37 6. 62 7.
Area of M.Major Psoas ¢ m 2 Rt 15. 8 17. 6 17. 0 17.0 17.
Area of M.Major Psoas ¢ m Lt 15. 8 17. 6 17. 0 17. 0 17.

Middle Power : Weight Rate Value

Table2. Velocity (Knee Up-Down) m/sec

Iter ate | 200212.27 | 2003319 | 2003626 | 2003.7.16 | 2003.9.30
Up Rt 3. 08 3.15 | 2. 71| 2.97| 3. 24
Up Lt 2. 72 3.04] 2.98| 2.83| 3.17
Down Rt 3. 28 3.67 | 3.99| 3.49| 3.89
Down Lt 3. 49 3.82 | 4.24| 3.97| 4.26
Table 3. Isokinetic Power (Knee) : weightRatevane N * m/kg

lem~Date | 20021227 | 2003319 | 2003626 |20037.16 | 2003.9.30

ExtRt 60 2. 42 2.85 | 2.38 | 2.64| 2.75

Ext Lt 60 2. 41 2.66 | 2.201] 2.35]| 2.20

Ext.Rt 180 1. 72 1.86 | 1.68 | 1.74/| 1.57

Ext. Lt180 1. 85 1.99 | 1.641( 1.81] 1.56

Ext.Rt 300 1. 33 1.59 | 1.48 | 1.43| 1.54

Ext. Lt 300 1. 43 1.63 | 1.48 | 1.56 | 1.50

Flex Rt 60 1. 30 1.59 | 1.34 ] 1.45] 1.52

Flex Lt 60 1. 42 1,49 | 1.29 | 1.54 | 1.62

Flex Rt 180 0. 87 1.26 | 1.17 | 1.03| 1.17

Flex Lt 180 0. 93 1. 04| 0.89 | 1.00]| 1.23

Flex Rt 300 0. 89 1. 14| 1.00 | 0.91| 1.08

Flex Lt 300 0. 75 1.01 | 0.87 ] 0.89 ] 1.11
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Table 4 . Isokinetic Power (Hip) : weightRatevave N * m/kg

Item ate | 2002.12.27 2003.3.19 2003.6.26 2003.7.16 2003.9.30
ExtRt 180 2. 93 3. 29 3. 19 2. 98 3. 12
ExtLt 180 2. 49 3. 37 2. 61 2. 29 3. 18
ExtRt 300 2. 50 2. 86 2. 65 2. 59 2. 17
ExtLt 300 1. 72 2. 44 1. 75 2.-63 2. 56
Flex Rt 180 1. 41 1. 57 1. 59 1. 42 1. 69
Flex Lt 180 1. 61 1. 55 1. 70 1. 27 1. 61
Flex Rt 300 1. 17 1. 47 1. 17 1. 31 1. 32
Flex Lt 300 1. 05 1. 21 1. 14 1. 08 1. 36




