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[54] ELECTRO-SPLINT FOR RELIEVING 
INVOLUNTARY MUSCULAR SPASTICITY [57] ABSTRACT 

A splint structure is provided for attachment to a body 
limb and includes at least two portions thereof for at 
tachment to limb portions of a patient on opposite 
sides of an articulated joint connecting the two limb 
portions. The splint structure includes an electrical 
switch operatively associated therewith for actuation 
in response to angular displacement of the pair of limb 
portions relative to each other in one direction from 
predetermined relative positions thereof and the 
switch structure is electrically connected in an electri 
cal circuit including skin attachable electrodes for at— 
tachment to skin areas overlying the trigger points of 
body muscles which control angular displacement of 
the associated limb portions. The electric circuit in 
cludes structure for causing pulsating direct current to 
be supplied to the electrodes and the underlying trig 
ger points of muscles to be electrically actuated, 
which muscles are selected by proper placement of 
the electrodes on the patient’s limb to oppose spastic 
muscles of the patient which cause angular displace 
ment of the limb portions. 

9 Claims, 6 Drawing Figures 
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, ELECTRO-SPLINT FOR RELIEVING 

INVOLUNTARY MUSCULAR SPASTICITY 

BACKGROUND OF THE INVENTION 

There are certain instances in which muscles that‘ 
cross a joint become shortened to effect contracture of 
the associated limb. When this occurs, it is necessary to 
cause angular displacement of the limb portions on op 
posite sides of the joint such that will stretch the short 
ened muscle. However, such stretching of a shortened 
muscle often results in spasticity in the affected muscle 
and such spasticity, if unchecked may have serious del 
eterious effects on the affected muscle. 

I-Ieretofore means have not been available for check 
ing such a spastic muscle of a patient who cannot be 
constantly attended and, in most cases, the treatment 
of the affected limb by stretching of the spastic muscle 
must be interrupted in order to terminate spasticity of 
the muscle. 

BRIEF DESCRIPTION OF THE INVENTION 

The splint of the instant invention is designed to pro 
vide the necessary angular relationship of limb portions 
on opposite sides of a joint in order to stretch an af 
fected muscle. In addition, the splint includes structure 
by which contracture of the associated joint by spastic 
ity of the affected muscle may be automatically and im 
mediately opposed by electrostimulation of a muscle or 
muscles opposing the spastic muscle. Electrostimu 
lation of the opposing or antagonistic muscle inhibits 
the spastic muscle and causes it to relax in order that 
the related limb portions may again return to the de 
sired relative angular positions thereof for stretching 
the affected muscle. ' 

The main object of this invention is to provide a 
splint for yielding biasing limb portions on opposite 
sides of a connecting joint toward a predetermined an 
gular position in which an affected muscle will be 
stretched. 
Another object of this invention, in accordance with 

the immediately preceding object, is to provide a splint 
which will automatically sense contracture and spastic 
ity of the affected muscle by the resultant angular dis 
placement of one associated limb portion relative to 
the other and cause pulsating direct current to be sup 
plied to trigger points of an antagonistic or opposing 
muscle to thereby contract the same and inhibit the 
spastic muscle causing it to relax and enable the related 
limb portions to return toward the desired relative an 
gular positions thereof. 
Another important object of this invention is to pro 

vide multiple forms of splints utilizing the basic opera 
tional concepts of the invention, whereby splints con 
structed in accordance with the present invention may 
be utilized in conjunction with various body joints. 
A ?nal object of this invention to be speci?cally enu 

merated herein is to provide a splint construction in ac 
cordance with the preceding objects and which will 
conform to conventional forms of manufacture, be of 
simple construction and easy to use, so as to provide a 

device that will be economically feasible, long lasting 
and relatively trouble free in use. 
These together with other objects and advantages 

which will become subsequently apparent reside in the 
details of construction and operation as more fully 
hereinafter described and claimed, reference being had 
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2 
to the accompanying drawings forming a part hereof, 
wherein like numerals refer to like parts throughout. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a ?rst form of splint 
constructed in accordance with the present invention; 
FIG. 2 is a top plan view of the splint illustrated in 

FIG. 1 as applied to the lower leg and foot of a patient; 
FIG. 3 is a longitudinal, vertical, sectional view, 

taken substantially upon a plane passing through the 
longitudinal center of the splint illustrated in FIG. 2; 
FIG. 4 is a transverse, vertical, sectional view, taken 

substantially upon the plane indicated by the section 
line 4—4 of FIG. 3; - 

FIG. 5 is a top plan view of a modi?ed form of splint 
constructed in accordance with the present invention; 
and 
FIG. 6 is a side elevational view of the splint illus 

trated in FIG. 5 as applied across the knee joint of the 
leg of a patient, the leg being illustrated in phantom 
lines. 
Referring now more speci?cally to FIGS. 1 through 

4 of the drawings, the numeral 10 generally designates 
a ?rst form of splint constructed in accordance with the - 
present invention. The splint 10 includes a ?rst elon 
gated panel-like portion 12 including interconnected 
top and bottom walls 14 and 16, opposite end walls 18 
and 20 and opposite side walls 22 and 24. The panel 
like member 12 is accordingly hollow and the side walls 
22 and 24 include longitudinally spaced and trans 
versely aligned apertures 26. 
A second paneHike member 28 including intercon 

nected top and bottom walls 30 and 32, opposite end 
walls 34 and 36 and opposite side walls 38 and 40 has 
the end of its top wall 30 adjacent the end wall 34 piv 
otally attached, by means of a piano hinge 42, to the 
end of the top wall 14 adjacent the end wall 18. Ac 
cordingly, the second panel-like member 28 may be 
pivoted relative to the panel-like member 12 from the 
position thereof illustrated in FIG. 1 in end alignment 
with the panel-like member 12 to the position thereof 
illustrated in FIGS. 2, 3 and 4, with the free end of the 
panel-like member 28 swung upwardly and the panel 
like member 28 disposed substantially 90° relative to 
the panel-like member 12. 
A pair of U-shaped bracing rods 44, including right 

angled end portions 46 and 48 have their end portions 
48 received through apertures 50 formed in the oppo 
site side walls 38 and 40 of the panel member 28 and 
their end portions 46 received through corresponding 
apertures 26 formed in the side walls 22 and 24. Ac 
cordingly, the panel-like member 28 may be secured in 
adjusted angular position relative to the panel member 
12. 
The opposite ends of a ?exible ankle strap 54 are at 

tached as at 56 to the end portions of the side walls 22 
and 24 adjacent the end wall 18 and a second restraint 
strap 58 is attached as at 60 to the side walls 38 and 40 
of the panel-like member 28. It may be seen from a 
comparison of FIGS. 1 and 3 of the drawings that the 
strap 54 includes a pair of strap sections 62 and 64 
whose free ends include Velcro-type fastening means 
66 and that the restraint strap 58 includes a pair of 
strap sections 70>and 72 whose free ends include Vel 
cro attaching means 74. Also, a second restraint strap 
76 is secured to the end portions of the side walls 22 
and 24 adjacent the end wall 20 as at 78 and the strap 
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76 likewise comprises a pair of strap sections 80 and 82 
whose free ends include Velcro-type fastening means 
84. 
The end wall 36 of the panel-like member 28 in 

cludes a traction anchor lug 86 and one end of a trac 
tion line 88 is anchored thereto as at 90. Also, the pa 
nel-like member 28 includes an electrical switch assem 
bly 92, including a pair of stationary contacts 94 and a 
movable bridging element 96 yieldingly biased toward 
the contact bridging position by means of a compres 
sion spring 98. Also, a bridging element 96 includes an 
actuator shaft portion 100 which is slidably received 
through an aperture 102 formed in a cover plate 104 
for the switch assembly 92, the cover plate 104 overly 
ing a switch accommodating opening 106 formed in the 
top wall 30 of the panel~like member 28 adjacent the 
end wall 38 and piano hinge 42. 
Accompanying the splint assembly 10 is an alternat 

ing‘ current actuated pulsating direct current producer 
referred to in general by the reference numeral 10% and 
including an extension cord 110 for connection to a 
suitable source of alternating current. The producer 
108 includes a control 112 for varying the voltage of 
the direct current developed thereby and also a pair of 
direct current leads 1 14 and 1 16 including skin contact 
terminals 118 on their free ends. 

In operation, a patient’s leg, ankle and foot are se 
cured to the splint assembly 10 in the manner illus 
trated in FIGS. 2, 3, and 4, with the lower leg portion 
119 of the patient strapped to the panel-like member 
12 by means of the strap 76, the free end of his foot 120 
anchored to the panel-like member 28 by the strap 58 
and the ankle 122 of the patient secured to the splint 
assembly 10 by means of the strap 54 with the heel 124 
of the patient depressing the actuator shank portion 
100 of the bridging element 96 so as to open the switch 
assembly 92. The terminals or contacts 1 16 are secured 
over the trigger point of the tibialis anterior muscle. 
With the splint 10 in use as illustrated in FIGS. 2 

through 4 of the drawings, the plantar ?exor muscle is 
stretched and any contracture or spasticity of this mus 
cle will cause the heel 124 to move away from cover 
plate 104 and to thus relieve pressure on the actuating 
shank portion 100 carried by the bridging element 96 
thereby allowing the bridging element 96 to bridge the 
contacts 94 and to cause pulsating direct current gener 
ated by the producer 108 to cross the trigger points for 
the tibialis anterior muscle. This current causes the tibi 
alis anterior muscle to contract in a pulsating manner 
to inhibit the spastic plantar ?exor muscle causing it to 
relax and thus enabling the heel 124 to again resume 
the position illustrated in FIG. 3. 
Of course, the braces 44 enable the foot 120 to be an 

chored to the splint in various angular positions accord 
ing to the adjusted angular position of the panel-like 
member 28 relative to the panel-like member 12. 
With attention now invited more specifically to FIGS. 

5 and 6 of the drawings, there may be seen a second 
form of splint assembly referred to in general by the 
reference numeral 130. The splint 130 includes a U 
shaped tubular member 132 having a pair of tubular 
legs 134 and 136 interconnected at one pair of corre‘ 
sponding ends by means of an integral tubular bight 
portion 138. Also, a second U-shaped tubular member 
140 of slightly smaller diameter is provided and in 
cludes a pair of tubular legs 142 and 144 intercon 
nected at one pair of corresponding ends by means of 
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an integral tubular pipe portion 146. The legs 142 and 
144 are slidingly telescoped into the legs 134 and 136. 
Also, the ends of the legs 134 and 136 adjacent the 
bight portion 138. Also, a second U-shaped tubular 
member 140 of slightly smaller diameter is provided 
and includes a pair of tubular legs 142 and 144 inter 
connected at pair of corresponding ends by means of 
an integral tubular bight portion 146. The legs 142 and 
144 are slidingly telescoped into the legs 134 and 136. 
Also, the ends of the legs 134 and 136 adjacent the 
bight portion 138 include transversely aligned pivot an 
chors 148 from which a ?rst pad 150 is oscillatably sup 
ported and the ends of the legs 142 and 144 adjacent 
the bight portion 146 include pivot anchors 152 from 
which a second pad 154 is oscillatably supported. The 
pad 150 includes a strap 156 comprising a pair of strap 
sections 158 and 160 secured at one pair of corre 
sponding ends to the opposite sides of the pad 150 and 
including Velcro-type fastening means 162 at the other 
paid of ends. In addition, the pad 154 includes a strap 
164 including a pair of strap sections 166 and 168 se 
cured at one pair of corresponding ends to the opposite 
sides of the pad 154 and including Velcro fastening 
means 170 on their other pair of corresponding ends. 
A third strap 180 is provided and includes a pair of 

elastic strap sections 182 and 184 secured to {the ends 
of the tubular legs 134 and 136 remote from the bight 
portion 138 and one pair of corresponding ends. The 
strap member 182 includes a free end portion which is 
adjustably anchorable, as at 186 to a kneecap pad 188 
carried by the free end of the strap section 184. 
A switch assembly 190 corresponding to the switch 

assembly 92 and including an actuator 192 correspond 
ing to the actuator shank portion 100 is secured to the 
tubular leg 136 as at 194 and is serially connected in a 
conductor 196 corresponding to the conductor 1 14 
having the switch assembly 92 serially connected 
therein and which extends from a pulsating direct cur 
rent producer 198 corresponding to the producer 108. 
A pair of conductors 200 and 201 are connected at one 
pair of ends to the conductor 196 on opposite sides of 
the switch assembly 190 and the other pair of ends of 
the conductors include skin contact terminals 202 and 
204 similar to terminals 116. 
The ‘actuator 192 for the normally closed switch 190 

is opposed by a switch actuator rod 206 carried by the 
tubular leg 144 telescoped into the tubular leg 136 
which carries the switch assembly 190. Accordingly, 
movement of the legs 142 and 144 toward positions 
further telescoped into the legs 134 and 136 causes the 
actuator or operator 206 to engage and depress the ac 
tuator portion 192 of the switch assembly 190 to open 
the latter. 

In operation, the portions of a person’s leg 210 on op 
posite sides of the knee joint are secured by means of 
the straps 156 and 164 to the oscillatable pads 150 and 
154 and the knee strap 180 is secured over the knee 
portion of the leg 210. Thereafter, the skin contact ter 
minals 202 and 204 are attached to the desired muscle ' 

trigger points on the upper leg. Thereafter, any spastic 
ity of muscles causing the leg 210 to bend will move the 
knee portion of the leg 210 away from the tubular 
members 134 and 136 and effectively shorten the dis 
tance between the pads 150 and 154 causing the opera 
tor 206 to engage and depress the switch actuator 192 
thereby opening the normally closed switch assembly 
190 and causing pulsating direct current to be deliv 
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ered to the skin contact terminals 202 and 204 for a'ctu 
' ating opposing muscles in a pulsating manner for the 
purpose of inhibiting the spastic muscle tending to 
cause the leg 210 to bend at the knee. 

It may, therefore, be seen that the splint 130 operates 
in generally the same manner as the splint 10 in order 
to overcome muscle spasticity. Of course, the splint 
130 is slightly different in construction from the splint 
10 in order to provide a structure which may be used 
on the knee joint as opposed to the ankle joint. 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous 
modi?cations and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shown and de 
scribed, and accordingly all suitable modi?cations and 
equivalents may be resorted to, falling within the scope 
of the invention. 
What is claimed as new is as follows: 

1. In combination, an elongated splint structure, said 
splint structure including means for clamp anchoring 
body limb portions, joined by an articulative body joint, 
to said aplint structure for support of said body por 
tions in predetermined angularly related positions, said 
splint including switch means for actuation in response 
to relative angular displacement of said body limb por 
tions in one direction from said predetermined posi 
tions thereof, said switch means being electrically con 
nected in an electrical circuit including a pair of skin 
contact terminals adapted to be disposed upon skin 
areas overlying trigger points for a muscle bridging said 
joint and contractable to cause relative displacement of 
said limb portions in the other direction toward said 
predetermined positions of said limb portions, and a 
source of electrical potential connected in said circuit, 
said splint structure including a pair of elongated mem 
bers lengthwise slidably‘ supported relative to each 
other for shifting between extended and collapsed posi 
tions, each of said members including clamp means for 
clamping said upper and lower leg portions thereto 
with the said leg portions extending along said member, 
yieldingly expansible means carried by one of said 
members for engagement with and yieldingly biasing 
the knee joint connecting said leg portions toward a po 
sition with said leg portions substantially aligned. 

2. The combination of claim 1 wherein said source of 
electrical potential includes means for discharging pul 
sating variable voltage current. 

3. The combination of claim 1 wherein said switch 
means includes actuator means operative to actuate 
said switch means in response to movement of said 
elongated members from said extended positions 
toward the collapsed positions thereof. 

4. The combination of claim 3 wherein said elon 
gated members comprise tubular U-shaped members of 
different diameter tubular stock opening toward each 
other and with the leg portions of one of said U-shaped 
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6 
members slidingly telescopingly engaged with the leg 
portions of the other U-shaped member. 

5. The combination of claim 4 wherein said means 
for clamp anchoring body limb portions to said splint 
structure include limb cradles pivotally supported from 
the remote end portions of said U-shaped members for 
oscillation about axes extending transversely of said U 
shaped members, adjustable strap means for strapping 
the corresponding limb portion in each cradle and a 
?exible and elastic adjustable length strap for strap an 
choring said body joint to one of said U-shaped mem 
bers intermediate said cradles. 

6. In combination, an elongated splint structure, said 
splint structure including means for clamp anchoring 
body limb portions, joined by an articulative body joint, 
to said splint structure for support of said body portions 
in perdetermined angularly related positions, said splint 
including switch means for actuation in response to rel 
ative angular displacement of said body limb portions 
in one direction from said predetermined positions 
thereof, said switch means being electrically connected 
in an electrical circuit including a pair of skin contact 
terminals adapted to be disposed upon skin areas over- ' 

lying trigger points for a muscle bridging said joint and 
contractable to cause relative displacement of said limb 
portions in the other direction toward said predeter 
mined positions of said limb portions, and a source of 
electrical potential connected in said circuit, said splint 
structure comprising ?rst and second pivotally inter 
connected elongated members relatively angularly dis 
placeable between end aligned positions and positions 
with said elongated members disposed at generally 
right angles relative to each other, means interconnect 
ing said elongated members operative to lock said 
members in adjusted predetermined relatively angu~ 
larly displaced positions, said switch means including 
an actuator adapted to be engaged by a portion of said 
body joint and operated thereby in response to move 
ment of said body joint relative to said splint structure 
due to angular displacement of said body limb portions 
relative to each other and said elongated members. 

7. The combination of claim 6 wherein said source of 
electrical potential includes means for discharging pul 
sating variable voltage current. 

8. The combination of claim 6 wherein said means 
for clamp anchoring body limb portions to said splint 
structure includes an adjustable length strap carried by 
each of said elongated members and adapted to be se 
cured about the corresponding body limb portion. 

9. The combination of claim 8 wherein said means 
for clamp anchoring body limb portions to said splint 
structure also includes a ?exible and elastic adjustable 
length strap carried by one of said elongated members 
adjacent the other elongated member for strap anchor 
ing said body joint to said one elongated member. 
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