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was well fitted. The slow gradual stretching of
the splint prevented the development of
spasticity. The splint exerted sufficient force to
correct the deformity, and expanded the range
of motion (ROM) of the wrist after a few
months.

Discussion

It is worth noting that the new splint
prevented the development of spasticity.

The discharge in Ia fibres activates agonistic
muscles and as a result, inhibits antagonistic
muscles at the same time. It enhances agonistic
muscle tone. On the other hand the activation
of Ib fibres inhibits agonist and facilitates
antagonist. Consequently they have a
relaxation effect on the agonistic tone. The Ib
fibres fire more slowly than the Ia, and the
excitation continues for a time after stretching.
When a muscle is stretched quickly, the Ib
fibres hardly become sensitive to stretching and
the Ia fibres fire, but when the stretching is
performed slowly, the Ib fibres are excited and
the agonistic tone is decreased. That is to say,
when a spastic hand is moved suddenly, a
spasticity occurs easily. If the deformed hand is
corrected gradually, the occurrence of spasticity
decreases.

The method of stretching by using this splint
agrees well with the above-mentioned
theoretical grounds. This is a peculiar feature of
the new splint. The splint is attached to the
deformed hand and stretches it slowly while
being warmed by the heat from the
environment.

Firstly, the Ib of flexor is fired for a while by
using this splint, and subsequently, the extensor
should be exercised voluntarily to strenghten it,
Because it is necessary to increase the Ia fire of
the extensor to decrease flexor spasticity more.

The recovery speed of the shape memory
alloy is proportional to the rate of its increase in
temperature. Since the temperature of a body
or a room, which is the heat source to heat the
alloy, is not high, the speed of temperature rise
is slow and the recovery time is long. The speed
can be slowed down by decreasing the
conduction of heat to the alloy. Covering the
surface of the alloy with a heat insulator is one
of the methods for delaying recovery, and
increasing the heat capacity by increasing the
dimensions of the alloy is another.

For the purpose of decreasing spasticity, it is

desirable that the wearing period is lengthy and
the splint can be used during sleeping at night as
described by Kaplan (1962) and Snook (1979).
Although patients can understand the
usefulness of a splint, in practice many of them
hate it and are used to life without it. If a splint
is small, smart and easy to attach, more patients
might use it. These are important factors to
continuous wear. Since the splint changes the
shape gradually by gaining heat, it can correct
the deformed hand while the patient is sleeping.

Furthermore, no assistant is needed to help
the patient to extend the wrist or the finger
joints before wearing the splint, since the new
splint can be put on to the hand in the deformed
state and the hand position corrected
automatically. It is easy to wear independently.
With other methods, it is necessary for a
therapist to correct the deformed hand forcibly
or to do ROM exercises sufficiently before
wearing the conventional type splint.

As shown in both cases of reverse knuckle
bender splint and cock-up splint, the shape
memory alloy improved the wearing procedure
of the splint and extended its wearing term.
Since the alloy has a dual function of heat
sensor and kinetic power source, it can
eliminate components such as an electric motor
and mechanical gears along with a sensor
system, and the correcting mechanism of the
splints is simple and small.

On the other hand, the high cost is one of the
shortcomings of the shape memory alloy. Mass
production will make the price lower, and the
total cost of the splint can be decreased by using
the minimum amount of the alloy required.
Another shortcoming is that cutting and drilling
of Ni-Ti alloy are difficult, because the alloy is
harder than duralumin.

Particular attention is also needed in
fabrication. Welding and brazing should be
avoided as mentioned above. For the same
reason, covering the alloy with a heat
contractible tube is a better way of coating it.

The safety of Ni-Ti alloy has been proven in
animal toxicity tests extended over some weeks.
A thorough check over a long duration would
also be necessary to confirm bio-compatibility.

Conclusion

The authors especially emphasize the point
that using a shape memory alloy as the assist or
the extension bar of a splint may be the most
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