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(57) Abstract

An orthosis for supporting the foot, in particular when the foot is paralysed by
lesions of the peroneal muscle or nerve, consists of a calf-supporting rail (1) and of a foot
support (8) interconnected at the height of the ankle by a joint (3) whose axis of rotation
(7) is substantially perpendicular to the side surface of the foot and which contains a spring
(5) whose resilient force acts to raise the front of the foot.

(57) Zusammenfassung

Vorgeschlagen wird eine Orthese zur Stitzung des FuBes, insbesondere bei
Lihmungen, die durch Schidigung des Peroneusmuskels oder des Peroneusnervs her-
vorgerufen werden, bestehend aus einer Wadenschiene und einer FuBauflage, wobei die
Wadenschiene (1) und die FuBauflage (8) iiber ein Gelenk (3) auf Hohe des Kntchels ver-
bunden sind, dessen Drehachse (7) im wesentlichen senkrecht zur Seitenfliche des FuBes

steht und das eine Feder (5) enthilt, deren Federkraft in Richtung der Aufwirtsbewegung
der FuBspitze wirkt.
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ORTHOSIS

BACKGROUND OF THE INVENTION

Field of the Invention
The invention concerns an orthotic device to support the foot, especially in th case

of paralyses, which are caused by damage to the peroneal muscle or the peroneal
nerve, having a calf splint and a foot support which are connected by mans of a
hinge at the level of the ankle, the axis of rotation of which is essentially
perpendicular to the lateral surface of the foot and which contains a coil spring,

whereby the central point of the coil lies on the axis of rotation.

Description of the Prior Art
It is known, in the case of specific paralyses, to fix the foot by means of an orthotic

device, the calf splint and foot support of which are connected to each other either
rigidly and stationarily or through leaf springs. Such paralyses arise especially inthe
case of damage to the peroneal muscle or the peroneal nerve that controls it, as they
may be caused for instance by the sequelae of apaoplexy. The paralysis means that
the concerned person is no longer able to control the foot consciously and as a
result the foot drops downward and thereby turns inward, which is termed inversion

or supination. Owing to this turning movement there is a risk of irreversible damage

If walked upon.

Orthotic devices to support the foot are known in various embodiments. In one
embodiment the calf splint is connected stationarily to the foot support, whereby the

foot support and the calf splint form an angle of approximately 90°.

Through this, the foot is rigidly fixed. The disadvantage thereby is that the orthotic
device not only prevents a turning of the foot inwards, an upward and downward

movement in the joint is also impossible, which makes walking very difficult.

Moreover, there is the risk of a stiffening of the ankle, as it is fully, rigidly fixed. With
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another embodiment the foot support is connected by means of a lateral leaf spring
assembly to the splint. Consequently, an upward and downward movement of the
foot is possible in principle, however the spring power and the range of the spring
cannot be adapted to the individual needs of the patient as no possibility worth
mentioning for adjustments and setting is given. In addition, a defined rotation axis

IS Not created.

A splint having a swivel joint, which is acted upon by a force produced by a coil
spring, is known from the publication WO 93/02644. it is used for therapy In cases
where there is damage in the foot and ankle area, however, it is unsuitable as a
walking aid. The publication US 4,958,643 describes a hinged joint for orthopedic
splints which also contains a spring. This splint can aiso not be used as a support

for walking movement.

SUMMARY OF THE INVENTION
On this basis it is a feature of a preferred embodiment of the invention to develop an

orthotic device to support the foot, especially in the case of impairment of the
peroneal muscle or the peroneal nerve, in such a way that the foot is fixed in such
a manner that a lateral turning is prevented, however an upward and downward
movement of the foot is possible and the spring power, which acts in the direction

of the upward movement of the toes, can be adapted to the individual needs of the

patient.

In accordance with an embodiment of the present invention there is provided an
orthotic device to support a foot of a person, the orthotic device comprising: a calf
splint; a foot support; a hinge connecting the calf splint and the foot support at a
level of an ankle, an axis of rotation of which is essentially perpendicular to a laterali
surface of the foot; and a coil spring contained within the hinge, whereby a central
point of the coil spring lies on the axis of rotation; and wherein a power of the coil

spring acts in a direction of upward movement of a toe and, when the foot is in a rest
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position, holds equilibrium with a gravitational force of the foot; and the foot support

can be inserted into a shoe.

In accordance with another embodiment of the present invention there is provided
an orthotic device for supporting a person’s foot, the orthotic device comprising:

calf splint means; foot support means for supporting a foot of a person; spring means
for biasing the foot of a person for movement of toes of the foot in an upward

direction; and hinge means and a housing therefor, the hinge means being
connected to the calf splint means and including a spring drill recess space internally
around the housing of the hinge means in which the spring means is housed, with
a first end of the spring means being attached at a rotation axis of the hinge means,
as being adapted for being received in the recess space, and a second end of the
spring means being affixable to a side wall of the housing of the hinge means via
radial drill-holes, with the initial tension of the spring means being changeable In
that, at least, one end of the spring means is affixable at different points, and the
rotation axis of the hinge means being attached, at one end, to the foot support

means.

Since the foot muscles of the paralysed foot cannot be contracted, it drops
downward and executes an inward turn. The orthotic device prevents on the one
hand a lateral turning of the ankle and in the manner that the joint can only be

moved in the upward and downward movement of the foot. This is achieved through
the position of the rotation axis, which lies perpendicular on the lateral surface of the

foot so that it coincides with a rotation axis of the ankle. On the other hand,
dropping down is compensated for by the spring power that counteracts this
movement, which is set in such a way that in the resting position of the foot it holds
a balance with the gravitational force of the foot. During walking, the spring is
deflected from this resting position which means that when the foot is lifted this

returns to the resting position.
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As the hinge I1s located immediately laterally besides the ankle, the ankle can be

moved, only the lateral turning movement is prevented. The patient’'s walking is

made significantly easier because the ankle is not rigidly fixed. Moreover, through

the movement of the ankle a stiffening of the joint is counteracted.

In an appropriate way the spring power increases super-proportionally with
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the deflection of the spring. This has the advantage that the dynamics of the

turning movement is more like the normal walking process and therefore

enables trouble-free walking.

In an appropriate embodiment of the invention the initial tension in the

spring 1s changeable. Thus the spring power can be adapted to the individual
needs of the patient. Therefore, for instance, orthotic devices for children or

adults do not have to contain different springs and can basically be
manufactured uniformly. Nevertheless, of course the possibility still exists to

mount springs of differing strength in the hinge.

The spring is advantageously a coil spring, whereby the central point of the

coils lies on the rotation axis. The spring is then affixed at the inner end at
the rotation axis and at the outer end at the inner wall of the hinge. Because

the movement of the hinge is a rotational movement about an axis, the

design solution with a coil spring is the easiest.

In a suitable embodiment the initial tension of the coil spring can be changed
in that the outer end of the coil spring is affixable to different places. By this
means the spring can either be more tensioned or more relaxed. The

advantage of this solution lies therein that the initial tension of the spring is

very easy and uncomplicated to change.
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For example, the outer end of the colil spring can be affixed in radial drill-holes,
which are provided in the interior wall of the hinge, by means of which places are
created to which the end of the spring can be securely anchored.

In a further preferred embodiment the spring is a helical spring, the spring power of
which acts essentially tangentially upon an essentially radial bar which belongs to
the part of the hinge that belongs to the foot support. In this way a torque is

generated that acts in the same direction as does the orthotic device with coil spring.

The initial tension of the helical spring can, in contrast to the coil spring, be altered

steadily and in that a screw displaces the end point of the spring and thus changes

the spring length.

The length of the helical spring and the associated screw can be shortened in that
the screw extends axially in the spring. The screw head can for example serve as
the stop face of the spring whereby the screwing of the screw into the hinge can be

effected with a sufficiently long screwdriver.

An embodiment of the invention is shown in the drawing and is described in greater

detail below.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 shows a side view of the orthotic device.

DETAILED DESCRIPTION OF THE DRAWING

Figure 1 shows the calf splint (1) which is connected to the hinge (3) through two
rivets (2). Hinge (3) has a round cross section and has a cavity (4) that also has a
round cross section. The coil spring (5) is embedded in cavity (4) and affixed by its
outer end in the top of the four radial drill-holes (6), which are incorporated in the

side wall of hinge (3). The four radial drill-holes are radial in relation to the centrai
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point of hinge (3), have a rectangular cross section and form respectively an angle
of 90°. The rotation axis of the hinge is connected on the one hand to the inner end
of coil spring (5) as well as to the foot support (8). Below hinge (3) is located guide
bar (9), which is delimited from above by the outer wall of the hinge, from below
through a concentric circular arc in relation to hinge (3) and from the left and right
through rotation stop faces (11). In guide bar (9) extends a cylinder (12) with circular
cross section which is connected to foot support (8). Thereby the rotation movement
of foot support (8) Is limited to the circular arc (10) between the two rotation stop

faces (11).
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THE EMBODIMENTS OF THE INVENTION IN WHICHAN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An orthotic device to support a foot of a person, said orthotic device comprising:
a calf splint;

a foot support;
a hinge connecting the cailf splint and the foot support at a level of an ankle, an axis

of rotation of which is essentially perpendicular to a lateral surface of the foot; and
a coll spring contained within the hinge, whereby a central point of the coil spring lies
on the axis of rotation; and wherein
a power of the coil spring acts in a direction of upward movement of a toe
and, when the foot is in a rest position, holds equilibrium with a gravitational
force of.the foot; and

the foot support can be inserted into a shoe.

2. The orthotic device according to claim 1, wherein the power of the coil spring

Increases superproportionally with the deflection of said spring.

3. The orthotic device according to claim 1 or 2, wherein an initial tension of said

core spring is changeable.

4. The orthotic device according to claim 3, wherein the initial tension of spring is

changeable in that one end of the coll spring is affixable to different places on said

hinge.

5. The orthotic device according to claim 4, wherein an outer end of the coil spring

Is affixable to radial drill-holes in an interior wall of the hinge.

6. An orthotic device for supporting a person’s foot, said orthotic device comprising:

calf splint means;
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foot support means for supporting a foot of a person,;
spring means for biasing the foot of a person for movement of toes of the foot in an
upward direction; and
hinge means and a housing therefor, said hinge means being connected to said calf
splint means and including a spring drill recess space internally around said housing
of said hinge means in which said spring means is housed, with a first end of said
spring means being attached at a rotation axis of said hinge means, as being
adapted for being received in said recess space, and a second end of said spring
means being affixable to a side wall of said housing of said hinge means via radial
drill-holes, with the initial tension of said spring means being changeable in that, at
least, one end of said spring means is affixable at different points, and said rotétion

axis of said hinge means being attached, at one end, to said foot support means.

7. The orthotic device for supporting a person’ foot according to claim 6, wherein

spring power of said spring means increases superproportionaily with deflection of

said spring means.

8. The orthotic device for supporting a person'’s foot according to claim 6, wherein

said spring means is a coil spring and a central point of said coil spring lies on the

rotation axis.

9. The orthotic device for supporting a person’s foot according to claim 6, wherein

said spring means is a helical spring having spring power which acts substantially

tangentially in relation to the rotation axis upon a radial bar.

10. The orthotic device according to claim 9, wherein the initial tension of said spring
means is further changeable through a screw by means of which the iength of said

spring means is capable of being shortened or extended in the direction of the spring

power.
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11. The orthotic device according to claim 10, wherein said screw extends

axially in said spring means.

12. Use of the orthotic device of any one of claims 1 to 11, for supporting @
foot of a person in the case of paralyses caused by damage to a peronedl

muscle or peronedl nerve.
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FIG. 1
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