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Introduction Generally, when we grasp an object, from the

anatomical perspective, the web space of our hands has

Our hands have very important functions in our daily to make space for the hands to grasp an object, and our

life. By hands, we can make a relation with ourselves, thumbs have to be 30-40 abduction and flexion. When

other people, and an object. We do leisure activities, all these functions do their parc properly, our hands can

self-maintenance, and etc...(Exner, 1996) with our hands. grasp and pinch an object (fess,1996).

But if we get injured or get a disease accidentally, the One of the most dangerous injuries that makes those

functions of our hands decrease, causing serious problems living muscles dead is "burn." This type of injury can

in our daily life. main functions of our hands are to grasp cause the dorsal, lumbrical muscles of our hands that

and pinch. In order to accomplish these functions, the participate in grasping to shrink, so most of people who

organization of hands which consists of small muscles got burned can't grasp.

must work  together. For many Hemiplegic and cerebral palsy patients, there
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are various treatments such as Brunnstom or Bobath,
which cannot make injured hands recover completely. In
these treatments,patients are encouraged to keep trying
to move their hands. Though all 10 fingers are able to
move independently, specially the thumb and the second
finger, sometimes patients can't handle or grasp an object
due to the disturbance of spasticity(Brunnstom, Bobath).
in order for Hemiplegic patient to improve functions of
upper extremity, splint is applied to protect wrist joint
and to decrease spasticity.

A splint is used for various purposes according to
patient’s conditions. For example, it protects weak muscles
in convalescence, a joint, and a nerve, in order to prevent
secondary injuries such as shortening or conjunction of
joints from external impact.

Also, a splint corrects the deformity of a joint,
substitutes palsy or weakened muscles, and protect
palsy muscles, weak muscles in recovery, ligaments,
tendons and nerves. so it expedites the healing process.
Manufactuting a splint according to the various
purposes is & very important part of Rehabilitation($=
3, 2000)

In manufacturing 2 splint, there are two apporaches:
biomechanic and sensoymotor. The biomechanic approach
is related to kinetics and electric generation that occurs
in body, and in the sensorymotor approach, based on
biomechanic approach, the main theoretical frame is
involved with controling or facilitating damaged central
nerve system for normal movements . Therefore, a splint,
based on all these theories, should be designed to meet

the various conditions of a patient.

Generally, hospitals supply diverse types of splints to
patients, but there were not many studies on their effect.
To cope with this situation, I would like to make a
detailed investigation of the effects of a splint in the
occupational therapy field by comparing different range
of motion (ROM) of joints before and after using splint.

In order to do so, I used three evaluation tools:
Jebsen-hand test to estimate function ofhands, Total
Passive Motion(IPM) to measure range of motion, and
Canadian Occupational Performance Measure (COPM) to

test satisfaction.

STUDY METHOD

1. Subjects and Period of Study
Two patieats in this study had been treated at

Department  of Rehabilitation in  Cheju-Hanmaum
HospitalCasel and 2) and one burned patient at
Hangag-Sungshim hospital in seoul(Case 3).

This survey was conducted from June, 2001 to

November, 2001

Case 1.

A patient in Case 1 is cerebralpalsy (4 years old). The
patient has problem with grasping and pinching with one
hand, which is hemi- type. I had indicated two big
problems with upper extremity functions in other ‘cerebral
palsy' cases. One is muscle tone that distutbs a
independent movement of grasp and pinch; the other is
the stiffness of a joint. Therefore, in order to reduce the
muscle tone of a hand, I used two kinds of splint(picturel)
(picture 2).
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' pltre 1- pllnt(l )

picture 2- anti-spastic splint(2)

During the day, I used picture 1; during the night, I used

a anti-spastic hand splint six hours per day(picture 2).

Case 2
The second case patient is a 56-year old male He has
a problems in MP joint & LP joint due to the

electric-burn on his left hand. (April, 2001)

picture 3- splint (3)

He was applied with a specifically devised splint with M.
P joint 90° flexion(all fingers); LP joint 90° flexion (4~5th
fingers), and (1-3rd finger) extension. While he has the hand
splint, he was provided with O. T every day.

2. Method and Tool of Evaluation
In this study, I used Jebsen Hand Function to evaluate

patients hand function. The evaluation tool
wasstandardized with seven subtests that have items used
in daily life.The items iavolves writing, card turning,
simulated feeding, stacking checkers, removing large and
light objects, and removing large and heavy objects. The
evaluation is indicated by the second.

In order to compare the difference between before and
afterusing a spline in this test. I checked the change once
a month.

Also in order to test range of motion] used TPM (Total
passive Motion).

In the Canadian
Measure(COPM), the parient himself checked his own

Occupational ~ Performance

problems and determine thepriority in their problems. It

made possible to find our patient's performance and
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satisfaction. Tested by two professional occupation

therapists,the test was 0.95 in confidence.

Results

1. The findings of Case 1:

Jebsen-hand function test was given to a patient. The
score of his sound hand was compared to the standard
score of normal children; the score of his affected hand

was compated to the score of the basic line that was tested

before the use of asplint(Figure 1),

As a result, the affected hand was able to perform the
movement of removimg small and light objects(44.15),
removing large and heavy objects(42.66), stacking
checker(44.63), simulated feeding(54.47). On the other
hand, the performance of the sound-hand was lower than
the performance of normal children's left non-dominant
hands as it was found in Lee(1996). (In the beginning
of testing the activities, the affected hand was assisted as

it was before the use of splint.)

Al: Large light objects
A2: Large heavy objects
A3: Stacking checket
A4: Simulated feeding
A5: Small object

A6: Cards

A7: Writing

Figure. 1 Jebsen hand function test of C.P patient

(2)

Before of splint(picture 1, 2)
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(3) (4)
After of splint(picture 3, 4, 5)

2. The findings of Case 2:

There was some changes in Jebsen-hand function test
and ROM, as we see in the (Figure 2) the basic line and
measure 1 indicate the ROM before the use of a splint,
and the measure 2and measute 3 indicate the ROM after
the use of a splint. The ROM of wrist joint has been
improved from 45, to 55, and the ROM of all other

joints have improved from 0, ~15. to 20, ~50,
after the splint. Especially, the 3rd and the 4th of M.P
joint showed the greatest improvement (50, ).

The Figure 3 demonstrates the results of the
Jebsen-hand test. As it shows, the petformance time of
all the activities except writing has shortened compared

to that of the basic line.

B Basic line
[] Measure 1
Measure 2

Figure 2.Change of ROM forburn(1)
* Measure 1.(before the use of splint)
* Measure 2. 3.(after the use of splint)
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Al: Large light objects

Figure 3. Jebsen hand function test

of burn(1)

* Measure 2. 3.(after the use of splint)

A2: Large heavy objects  AS5: Small object
A3: Stacking checker AG: Cards
A4: Simulared feeding A7: Writing

3. The changes in the level performance and
satisfaction of two cases
Table 2

the

demonstrates self-evaluated

performance levels and satisfaction levels in the three

Table 1. COPM of patient (C.P)

cases. In Case 1, the child with C.P. scored the highest
in performance (3.33) as well as in satisfaction(3.66),

followed by Case 2.

1 session 2 session Follow-up
problems Importent :
performance | satisfaction | performance | satisfaction | performance | satisfaction
1. Forward resuch 6 1 1 ‘»4 5 g 7
of hand
2. Activity of 6 3 3 6 6 7 7
both hand
3. stiffness 10 1 1 5 5 6 6
Petformance Score 1 = 5/3 =1.6 * Satisfaction Score 1 = 5/3=1.6
Performance Score 2 = 15/3=5.0 * Satisfaction Score 2 = 16/3=5.3

Follow-up = 21/3=7.0

* Follow-up= 20/3=6.6
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Table 2 . COPMoftwo patients

5.3 34 3.7

Case 1 16 50
Case 2 3.0 5.0 40 2.0 15
Discussion a month.

1. Discussion related to the resuits of
this study

As seen in existing literature (Brunstrom and Bobath),
as a result of impaired function of upper extremity,
children with CP have problems with musdle tone and
extension which enable grabbing and holdingln order to
minimize these problemns, two kinds of splint were applied
in this study. As a result, the test was possible with
minimum assistance for starting-movement of removing
large light objects, removing large heavy objects and
stacking checkers.

Even thought it was not be able to measured, some
improvement of quality were found. For example, the
frequency of trying to reach and hold objects has increased
in the affected hand. This was supported by the higher
scores of the cerebral palsy patient (Case 1) in perceived
performance level and satisfaction compafed to that of the
burn patients (Case 2).

Although, Case 2, the results can vary according to the
condition and degree of impairment of the patient. In this
study, although it was difficult to obtain burn patients
with identical conditions, both patients had impaired their
left dorsal hand with limited range of motion in M.P joint
and LP joint. They have been on occupational therapy for

2. Discussion related the method of this study

Jebsen Hand Function which used in this study is
devised by Jebsen in 1969, and it is consist of seven
objectified and standardized subtest.

This evaluation tool able us to measure hand function
which is various and wide using in daily life to standard
unit.

There aren't many evaluation tools to evaluate
function of hand, and Jebsen Hand Function is one of
them. Jt is standardized and easy to use and requiring
litle time. inspection confidence is 0.99. Jebsen said, this
evaluation tool can measure hand disability and evaluate
the improvement of hand function during treatment. But,
This evaluation tool can't measure quality of prehension
and only evaluated speed of various hand activity
individually.

Also it doesn't have evaluation of hook and power
that measures coordination of both hands. With this
method of inspection, Jebsen measured each subtest's time
required and started to standardized inspection to adult
in 1969. And He reported, according to dominant hand
and sex, it shows differences. Standardized inspection of
children in 6-19 years old is standardized by Taylor in

1973. In our country(Korea), we standardized Kim
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Yuen-Hee(1984) as adult and Kim Byung-Hee(1987) as
child. Also compared normal child's function of both
hands with Lee Sung-Ah(1996), who is sound hand of
hemiplegia patient. The result showed little differences at
infinitesimal movements and writings. In this study, we
used same method of evaluation between burned patient
and cerebralpalsy patient.

Basically, splint canbe devide into static splint and
dynamic-hand spline. Static splint

is used in fixing the joint. and dynamic-hand splint is
for movement of joint except fixed joint.The putpose of
splint is to make inflammation at least and recovery of
joint, protect injury, and to accelerate the normal range
of motion. The case of inflammation, it can endure some
level of power, but if wearing splint too early after injury,
it aggravates inflaimmation and causes curtailment of
range of motion. Soft tissue is strong at prolonged stress.
The anti-spasticity splint that used in this study is good
to stiffness palsy patient. The anti-spasticity splint is
appropriate for cerebral palsy patient or head injury by
external injury patient who often occurs stiffness($=-2 3,
2000). Therefore, in this test, to decrease stiffness that
occurs to upper limbs of cerebral palsy énd to prevent
transformation of joint, weared piccure 2 at night, and

picture 1 during the day.

3. Limitation of Study
Admittedly, there were the some weak points in this

study. First,it was hard to generalize the results that have
been obtained from the limited number of the
subjects.Secondly, it was also hard to compare the
efficiency of splint exactly because the conditions of

patient's injury were not the same. Third, there was not

enough medical data of the subjects which otherwise
might have affected my interpretation of the results. For
example, EM.G. must have checkedto see whether there
was a damage in the nerves of burned patient. But
because of lack of medical facilities and the patient's
cooperation, I could not do it.

Fourth, the inspection of Cerebral palsy patient showed
thatthere was a big improvement for grasping movement
after using splint. But it was hatd to measure.

Fifth, the patients checked the time of weasing splint
themselves, so the result may not be accurate. Lastly,
there was not sufficient communication among occupation
therapists,patients, anddoctors. That is, in order to get
more accurate results, the patients and the doctors in
charge should know enough about the purpose and
direction of this study. It seems to require cooperation in
every little step to provide a better medical service. If we
consider the weak points mentioned above, we can obrain
more accurate information about the efficiency of the

splint in treatment of affected hands.

Conclusions

The result of this study is as follows :

1. In case of the cerebral palsy patient, after applying
a splint, there was a quality change in hand spasticity and
wrist joint stiffness.Jabsen-hand Test was initially
impossible, but five months after applying a splint, it
became possible only with the assistance of start-activity.
That is, the performances of the affected hand has
progressed, such as removing large and light objects
(44.15), removing large and heavy objects (42.66),
stacking checkers (44.63), and simulated feeding (54.47).
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2. The patient with a electric-burn hand initially was
not capable to grip properly, but after treatment, grasping
power has increased from 2 Kg to 10 Kg, and after two
months, range of motion (ROM) of M.P. joint has
significantly increased by 20 degrees, especially 4th and
5th M.P. joint by 50 degrees. In the Jebsen-hand test,
there was only a change of performance time in stackiﬁg
checker and simulated feeding.

3. The result of Canadian Occupation Petformance
Measure (COPM) showed that the cerebral palsy patient
showed the biggest change among three patientsin
petformance and contentment.

I found out that a splint helps to decrease spasticity
and improve ROM of hand. In conclusion, applying
splints can improve the functional activities of affected

hands.
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