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| Clinical report

Dynamic splint using a super elastic wire for flexion contracture of the hand
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Abstract

We report a simple, small and effective dynamic splint using a super elastic wire (made of Ni-Ti alloy) for

flexion contracture of the fingers and the hand. A dorsal outrigger dynamic splint with compound counterparts

is commonly used for these contractures.

However, the size of the splint is large and adjustment is complicated.

Our newly designed super elastic wire splint does not need a large forearm trough or an outrigger. The

distance between the contracted finger and the super elastic wire is short, and the results in the compactness of

this splint.
without reshaping the splint.

We used this splint in four cases of flexion contracture of fingers.
interphalangeal (PIP) joint before splinting was between 30 ° and 100 °.

Moreover, it is very easy to adjust the optimum traction force to the finger by a sliding finger cuff,

The extension lag of the proximal
As a result of splinting, improvement

of the extension lag of the PIP joint was between 20 ° and 55° (mean 36.2°)

Introduction

Flexion contractures of the phalangeal joints of the
fingers are often encountered in the daily practice of
hand surgeons. To improve the range of motion of
these joints, dynamic splinting has been proposed“?and
also is used before surgical intervention, including
tenolysis or other surgical contracture release.

Many dynamic splints have been designed for these
finger flexion contractures??, and a compound extension
splint with an outrigger is commonly used. This type
of splint has an outrigger attached to a forearm trough
or an outrigger with a lumbirical bar attached to a
dorsal and a palmar metacarpal bar. The dynamic
traction force is achieved with a finger cuff and an elastic
band?.

However, this type of dynamic splint is large, the
adjustment is complicated and the appearance is not
particularly pleasing. To overcome these disadvan-

tages, we designed a new dynamic extension splint with
a super elastic wire.

Patients and Methods

The dynamic traction force of the new splint is
provided by a “super elastic wire” made of Nickel-
Titanium (Ni-Ti) alloy which has a straight shape
memory (Actment Co, Ltd. Saitama, Japan). We used
one or more than one super elastic wires of 0.4 or 0.6
mm in diameter, depending on the desired optimal
traction force. If a contracture was marked, we used
wires both 0.4 and 0.6 mm in diameter. Connection of
the super elastic wire(s) is made to the dorsal metacarpal
bar made by low temperature material (Aquaplast®) on
the axis of the contracted finger. Insertion and fixation
of the wire is facilitated by heating the tip of the wire.
We cover the wire(s) with a vinyl tube (drip infusion
tube) to prevent skin irritation and a pad is placed on
the dorsal side of the PIP joint if needed. The con-

Received February, 12, 2009, Accepted September, 1, 2009

Key words : Super elastic wire, Dynamic splint, Flexion contracture of the fingers
Corresponding author : Dai SHIBATA, Department of Plastic and Reconstructive Surgery, Tokyo Medical University, 6-7-1

Nishishinjuku Shinjuku-ku, Tokyo 160-0023, Japan
TEL: 03-3342-6111 FAX: 03-5322-8253



Oct., 2009

tracted finger is in traction by a finger cuff in which the
wire is placed.

Patients

Between April and December 2004, we used this splint
in 4 cases of flexion contracture of fingers. All cases
had previously been treated for flexor tendon repair
including secondary repair and incomplete amputation,

Fig. 1 The dynamic traction force of new splint is provided by
the “super elastic wire (white arrow head)” made by
Ni-Ti alloy. The super elastic wire is connected to the
dorsal metacarpal bar (black arrow) made by low tem-
perature material on the axis of the contracted finger.
The wire is covered with a vinyl tube (drip infusion
tube) to prevent skin irritation. The contracted finger
is pulled by a finger cuff (white arrow) in which the wire
is placed.

l-a: Finger extension

1-b: Finger flexion
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and failed to recover a normal range of movement of
phalangeal joints. We told the patients to use the splint
at night time, and if possible, also in the day time. The
patients were 3 men and [ teenage girl, with ages ranging
from 17 to 57 years old. The extension lag of the PIP
joint before splinting was between 30° and 100 °.

Results

Dynamic splinting was performed without any trou-
ble and the extension lag was improved in all cases.
Improvement of the extension lag of the PIP joint was
between 20° and 55° (mean 36.2°). Flexor tenolysis
procedure was performed in two cases after dynamic
splinting.

Discussion

Recently, Ni-Ti alloy possessing shape memory is used
in various types of medical equipment, such as stents for
blood vessels®, biliary duct®, and airway® and its advan-
tages are widely recognized. Takami et al.® reported
the application of a shape memory alloy to hand splint-
ing. They used a plate alloy with shape memory which
required prefabrication by heat treatment at 500 °C.
They also stated that cutting and drilling of the plate
were difficult and that the high cost of the material was
a drawback.

We used a Ni-Ti alloy super elastic wire containing
56.04% of Ni (0.3 mm diameter) or 55.99% of Ni (0.6
mm diameter), which has a straight shape memory.
This wire is easily cut by a nipper or a wire cutter and
it is relatively cheap (app. £8/meter in the Japanese
market). We designed our dynamic splint by placing
this wire on the axis of the contracted finger and utilized
the elasticity as the traction force.

Our design of dynamic split has many advantages
compared to the outrigger type dynamic splint which is
also used in the similar cases of finger flexion contractur-
es.

First, the distance between the finger and the outrigger
is much longer than the distance between the finger and
the wire. This results in the size of the splint becoming
very large and it is not comfortable for patients when
using the outrigger type splint. In particularly, the

Table 1

112 xte];nesfloolg l?;(tel;sfésrn Period of Surgical

Age |Female/Male Side of finger and type & O & al splinting procedure after
splinting splinting (weeks) splifring
(degree) (degree)

31 M Rt index, FDS&FDP rupture at Zone 11 40 20 8w tenolysis

57 M Rt ring, incomplete amputation at prox- 50 10 8w no

imal phlanx
23 M Lt little, FDP rupture at zone | 30 0 3w no
17 F Lt ring, FDP re-rupture at zone Il 100 45 12w tenolysis

(2)
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outrigger must project distal to the finger when the splint
is used for the PIP joint or DIP joint.

Secondly, from a mechanical point of view, our splint
is more stable than the outrigger type splint. The
longer attachment length of the outrigger resulted in a
longer forearm trough necessary for the stability of the
splint itself”. In contrast, because our splint uses a
super elastic wire, it does not need a forearm trough or
a bar, and only needs a metacarpal bar which does not
immobilize the wrist proximally.

Third, as the passive range of motion of the joints
begins to improve, the outrigger to which the traction
device is attached must be adjusted to maintaining a 90 °
angle?.
making a revision : the optimal angle is maintained by
sliding the finger cuff.

Prosser? reported that the treatment outcome of 20

However, with our splint there is no need of

subjects with PIP flexion contracture who were treated
by a dynamic splinting program using either a Capener
or low-profile outrigger. Each patient was instructed to
wear the splint for 8 weeks.
lag averaged 21 °, an improvement of 18 °, compared to
a mean improvement of 36.2° with our splint.

On the other hand, our newly designed splint does
have a limitaion. It is very difficult to adjust different
forces to the DIP and PIP joints, but we think that this
circumstance is very rare.

In conclusion, our splint using a super elastic wire is

As a result, final extension
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very simple, compact, and effective for dynamic splinting
of flexion contracture of the hand.
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