NEW TECHNOLOGY FOR CP

REHABIMNTATION

Picture 1. Hand training device designed to assist movement improvement
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A new approach to movement training in cerebral palsy
patients has been devel oped at the I nternational Clinic of
Rehabilitationin Ukraine. Postiveresultshavebeen achieved
using the combination of physical therapy and computer
games. Whiletraining on aspecific movement, thechildis
playing an exciting computer game. Specially designed
computer games both provide high motivation for achild
for the correct movement performance, and allow for
recording the child’smotor improvements.

Previousissues of Cerebral Palsy Magazineintroduced
thefundamental s of the K ozijavkin rehabilitation method
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(March 2004), and the use of the “Spiral” movement
correction suit (June 2004). For further information about
theKozijavkinmethod, pleasevist www.rehalviv.ua This
isafollow-up articlein the published series, whichis
devoted to computer game-training devices aimed at
movement training of childrenwith cerebral palsy.

I ntroduction

Forming the correct movement isoneof thecrucid tasksin
therehabilitation of cerebra pal sy patients. Toincreasethe
patient’smovement range, gain musclestrength, improve
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Picture 2. Training chair helps to train the trunk movements during the game

movement speed and coordination, mechanical training
devicesaretraditionally used. The one most commonly
used aretraining deviceswherethe patient performsthe
necessary movement by applying aspecific effort. The
disadvantage of these devices, specifically whenworking
with children, isthemonotony of the practice session, as
well as lack of motivation on the part of the child to
performlong term regular training.

Thelnternationa Rehabilitation Clinic staff has suggested
that auseful, yet boring training procedures be combined
withinteresting and exciting computer games. Therehardly
isachild who doesnot like computer games, isthere?

For thispurpose game-training devices have been designed.
They are equipped with sensors that record certain
movements—flexing or rotating the hand, bending thetrunk,
flexing thefoot, etc. Thedatafrom the sensorsisused to
control acomputer game. The movement of acomputer
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game hero correspondsto the patient’s hand, body or foot
movements. To enhance strength training, movement
resistance of different levelsmay be set.

Specia computer games have been designed to work with
these training devices. The essence of thegameliesin
increasing themovement range and speed, and improving
the movement precision. During training sessions, the
complexity level isgradually increased requiring more
precise movements. An interesting gamelineactsasa
stimulusfor the patient to perform the correct movement,
to increase movement speed and range, and to improve
reaction and eye-hand coordination.

Simultaneously, the software may perform diagnostic
functions. During the game someimportant parameters,
movement range and speed, and game results, are being
measured and presented at the game screen. Thisdatais
saved and can be used to measure the patient’s progress.
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In order to increase the patient’semotional involvement,
theelementsof virtua reality can beutilized. Inthiscase,
specid virtua redlity glassesare used instead of amonitor,
and stereo-headphones are used to produce the sound.

Game-training devices are a part of the movement
correction program, whichisanimportant e ement of the
Kozijavkin rehabilitation method. At the present timea
number of devicesfor game-based movement training
have been designed at the International Clinic of
Rehabilitation, namely, ahand-training device, atraining
chair, and amultipurpose game-training device. These
devices can be connected to the home computer and
do not require special computer knowledge.

Hand-trainingdevice (Picturel)

Thefirst deviceinthe seriesisthe hand training device
designed to improve the hand movement performance.
Depending on the device handle position, flexion-
extension or rotation movements are practiced. During
the training session the patient’s forearm isfixed on a
specia e bow-holder which can beadjusted for the height.

Theresistance controller setsthe necessary load, with
low resistance during theinitial training sessionsand
further increasesin theresistancelevel.

Picture 3. Screenshot of ‘ The Beg” game designed to train
hand rotations.
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Two games have been designed to accompany the hand
training devicefunction. They are* TheBee” and“ Cossacks.”

“The Bee” gameisaimed at hand rotation movement
training. Thisgametellsthe adventure story of the bee
that is collecting honey from flowers at agreen meadow.
Thechild controlsthe bee’smovementsat the gamefield
by his/her hand movements. When the beetouchesmyrtle
or adaisy, adrop of honey is added to its pail. After
collecting the full pot of honey, the bee proceedsto the
next gamelevel. Depending onthe gamelevel thebeehas
to escape toadstools, abumblebee, or hidefromtherain.
To train the flexion-extension hand movements, the
“Cossacks’ game has been designed.

Picture 4. Screenshot of “ Cossacks” game aimed at
practicing flexion-extension movements.

While performing the flexion movement of the hand and
thus operating the game-ship, the game player fightsthe
enemy fleet traveling over rocky idands. Atthenext leve,
the game player triesdefeat his/her enemieswhileracing
on horseback.

Since every child has their own motor potential and
restrictions, it isnecessary to set the game parameters at
the starting practice session, i. e, indicate the movement
range at which the patient can perform movements. L ater,
theinformation about theinitial game parametersand data
about each game session are saved in the database, and
can be used to analyzethe practice progressin thefuture.

To estimatetheefficiency of computer game-based devices,
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the International Rehabilitation Clinic staff hasconducted
apreliminary pilot study inagroup of 30 childrenwith
gpastic hemiplegia.

Theresearch findings show that theuse of thehandtraining
deviceleadstoimprovement in grasping motor function,
increasein active movement range and the devel opment
of hand strength.

Training Chair (Picture?2)

The training chair was designed to develop trunk
coordination and improve postural control. Sensorsinthe
chair definethe position and motion of thetrunk inthree
planes—bending forward and backward, side bending,
and turning. Thisinformationissent to the computer and
isused to control the computer game.

The“BeeinthePark” athree-dimensiona gamehasbeen
designed towork with thetraining chair. Thechildissitting
inthetraining chair with hisback fixed to the chair back.
During the gamethechild controlshis’her gameobjectin
the three-dimensional virtual game world by bending
forward, backward, sideways or turning his/her trunk.
Traveling inthe park and performing the gametasksthe
game player fights other game heroes — a spider, a
bumblebee, or acaterpillar. Jumping over the bushes or
barriersthechildtriesto find and collect asmany flowers
as possible can, and escape the enemy. The use of the
training chair allows one effectiveimprovement of trunk
motor control, developsmovement coordination and trains
for musclestrength.

Picture 5. Screenshot of the game aimed at practicing
trunk movements.
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Multipur pose Game-Training Device (Picture6)
The most recent accomplishment is the design of the
multi purpose game-training device, which can be used
to practice movement training in different joints. Itisa
rather smpledevicewhichisconnected to thelimb above
and below the joint, and transmits the movement
information to the computer. It can be used to train
movementsin the ankle, knee, elbow, and wrist joints.

Picture 6. Multipurpose game-training device can be used
to train movements in different joints.

To effectively perform the game training sessions two
devicesof thiskind can be used s multaneoudly, thus, the
computer game can be controlled by the movements of
twolimbs.

CEREBRAL PALSY MAGAZINE

Please submit articles to

EDITOR@CEREBRALPALSYMAGAZINE .COM

33



NEW TECHNOLOGY FOR CP

Picture 6. Screenshot of “ Dragonfly on the Island” game

Thegameabout theadventuresof the* Dragonfly” traveling
onthetropical island hasbeen designed to work with the
multi purpose game-training device. Using the guiding
points, the dragonfly triesto find theright way and avoid
meeting enemies. One finding the coconut, the dragonfly
hasto break it with swift and frequent movementsin order
toreceivethe prize. Animportant feature of thegameis
that it combinestwo types of movement training: smooth
and coordinated movementsare required to move correctly
on the gamefield, and swift movements with maximal
volume and frequency which are required to break the
coconut found on thetropical island.

Concluson

To increase the patient’s motivation in performing the
correct movement, and to improve movement speed,
frequency and range, aseriesof computer game-training
deviceshave been designed, which combines mechanical
training with an interesting computer game. While
performing acertain exercise and practicing movementin
acertainjoint, the patient smultaneoudy playsthe computer
game. Dueto their exciting animation and interesting game-
line, the rehabilitation games provide an effective
performance of the game session, and stimulate the
development of the patient’smotor functions.

Dr. Kozijavkin’sUpcoming Visit tothe United States.

The Kozijavkin Method was created 15 years ago in the
Ukraine and so far, more than 15,000 patients have been treated
by this method, including about 7,000 from Germany, Austria,
Switzerland, and France.

(Information about the Kozijavkin method is available at
www.rehalviv.ua).

Statistical analysis of medical records of a group of 12,256
patients treated by the Koziavkin Method confirmed the high

efficiency of this rehabilitation system. The following are just

some of the results which were noted:

-Muscle tone normalization was noted in 94% of the patients.
-Improvement of head control in supine position was noted
in 75% of the patients.

-62% of the patients who were unable to sit before the
treatment have learned to do so.

-19% of patients began to walk without assistance.

-87% of patients who had spastic fisted hands were able to
open their hands and they became functional.

In response to the multiple requests, Prof. VVolodymyr
Kozijavkin, MD, Ph.D., will be visiting the United States
during the month of October 2004. During his visit, Prof.
Kozijavkin will hold meetings with doctors, therapists,
patients and their families.

Thefollowing isthe schedule of Prof. Kozijavkin's visit:

October 12 and 13 in the San Francisco area
Contact persons

Lisa Glover-Gardin, M.B.A., J.D.

hm office (510) 881-1691

Gardin@sbcglobal .net

M eena Kalyanasundaram

Tel. 15107926992

athish123@hotmail.com

October 14 in the Chicago area

Contact persons

Daniel B. Hier MD

Department of Neurology and Rehabilitation
University of Illinois at Chicago (MC 796)
Chicago IL 60612-7330

312-996-6496, Fax 312-413-1388
dhier@uic.edu

Awatif Abo-Saif

bishboaw@aol.com

847/698-9599

October 18-21 in the New York area
Contact persons

Dr.Regina Spinazola

Bobcpa@aol.com

516-627-9427

LindaMograbi

Samym@aol.com

516-295-5315

For more information about the meetings, please contact the
above-mentioned persons.
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