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ABSTRACT: An inflatable splint for extending the fingers and 
wrist of the hand of the wearer. The splint has an inflatable 
chamber extending over the hand and wrist area of the wearer, 
with one surface which assumes a planar configuration when 
the splint is inflated. The one surface has finger loops adapted 
to receive the fingers of the wearer and positioned such that, 
upon inflation, the fingers will be moved to a normally ex 
tended, spaced-apart position. Wrist straps on the wrist area 
are provided to encircle the wearer's wrist so that, upon infla 
tion, the wrist joint of the wearer will be moved to a straight 
position along with the extended fingers. 
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NFLATABLE EVICE FOR ARTHRTC HERAPY 
This invention is an inflatable device for use in extending 

the fingers and wrist of a person, and is particularly adapted 
for use in the physical therapy of persons suffering from rheu 
matoid arthritis. 
Current treatment of persons inflicted with rheumatoid 

arthritis may include manipulative techniques, such as pro 
grammed joint flexure, along with injections of drugs known 
to relieve arthritic pain and improve mobility of the inflicted 
joints. The present invention is an inflatable device which is 
particularly designed to be placed upon a hand of an arthritic 
patient, which has assumed a posture in which the fingers are 
curled and drawn together with the wrist bent at an angle to 
the forearm. With the device installed upon the back of the 
hand of the wearer in its noninflated position, and secured to 
the fingers and wrist of the wearer, it is inflated to gradually 
extend and straighten the fingers and to straighten the wrist so 
that, upon complete inflation, the hand of the wearer assumes 
a normal, extended position with the fingers, wrist and 
forearm generally lying in the same plane. 

Various types of inflatable splints are known in the prior art 
and are described, for example, in U.S. Pat. Nos. 2,694,395, 
2,943,859 and Re. No. 26,046. The prior art inflatable splints, 
of the type described in the aforementioned patents, have 
been designed to exert forces upon the surrounded extremity, 
such as a forearm or leg, in order to either improve circula 
tion, prevent bleeding, etc. In contrast to this type of inflatable 
splint, the device of the present invention is designed so that it 
may be placed upon the deformed, curled hand of the wearer. 
in its noninflated position, and when inflated, will cause the 
curled fingers and wrist to assume a more normal, straight and 
extended position. 
Other objects and advantages of the present invention will 

be more fully understood from the following description of a 
preferred embodiment thereof, with reference being made to 
the accompanying drawings, in which: 

FIG. 1 is a side view of the inflatable device of this inven 
tion, showing it in deflated form and, in broken line, the in 
flated form; 

FIG. 2 is a plan view of the device shown in FIG. 1, and 
showing the normally extended position of a right hand of a 
wearer; 

FIG. 3 is a cross-sectional view taken along line 3-3 of FIG. 
2 and showing the relative positions of the finger loops of the 
device; 

FIG. 4 is a schematic illustration of the device of FIGS. 
through 3, in its rioninflated position, installed upon the curled 
hand of a wearer; 

FIG. 5 is a schematic view of the device of FIG. 4, showing 
the device in its inflated position and the manner in which the 
hand of the wearer is caused to move to its extended position; 
and 

FIG. 6 is cross-sectional view of the inflated device shown in 
FIG.S, taken along line 6-6 of FIG. 5. 

Referring to FIGS. 1 through 3, the preferred embodiment 
of this invention includes an inflatable chamber 10 comprised 
of a base portion 11 and cover portion 12. The base portion it 
and cover portion 12 are joined to one another about a com 
mon periphery throughout a hand area 13 and a wrist area 14. 
Thus, as best seen in F.G. 1, the inflatable chamber 10 extends 
throughout the hand area 13 and wrist area 14 to comprise a 
common airtight chamber. The surface area of the cover por 
tion 12 is larger than that of the base portion 11, so that, when 
the inflatable chamber 10 is inflated, as seen in FIGS. 1 and 3, 
the base portion 11 will assume a generally planar configura 
tion with the cover portion 12 distending above the base por 
tion 11 as shown by the wrinkles 12a in its noninflated posi 
tion, to provide the air chamber 10. 
The peripheral edges of the base portion 11 and cover por 

tion 12 may be heat sealed or adhesively attached to one 
another. The material comprising the base portion 1 and 
cover portion 12 must a substantially nonelastic but flexible 
material, such as polyvinyl chloride, which is air impervious, 
can be washed, and will not irritate the skin of the wearer. 
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Other suitable materials will be apparent to those skilled in the 
art. 

In order to facilitate the desired movement of the instant 
device in which the base portion 11, upon inflation, assumes a 
generally planar configuration, it may be desirable to fabricate 
the base portion 11 from a material of a heavier gauge than 
that of the material of the cover portion 12 so that the base 
portion tends to resist flexure as the cover portion 12 ex 
tends from the air pressure. 
A manually operated air valve 15 is provided in the cover 

portion 12 so that the inflatable chamber 10 may be selective 
ly filled or deflated when the valve is open or held in an in 
flated position when the valve 15 is closed. While the valve 15 
could extend through the base portion 11, it is more con 
venient to position it on the cover portion 12 because it is 
better exposed to manipulation by the patient or medical 
assistant when the hand of the patient is placed in position on 
the device. Because the area of the splint is relatively large in 
relation to the hand of the wearer, a relatively low air pres 
sure-such as 5 p.s.i.--is sufficient to provide the force neces 
sary to extend the fingers. 

Secured to the exposed surface of the base portion 11 in the 
wrist area 14 are a pair of wrist straps 16 and 17 which are 
designed to encircle the wrist of the wearer. The wrist straps 
may be attached around the wearer's wrist by a conventional 
buckle, may be adhesively engaged, or, as in this preferred 
embodiment, may consist of a nylon tape fastener of the type 
sold under the trademark "Velcro,' manufactured by the Vel 
cro Corporation of New York City, New York. 
A plurality of loops 18-23 are secured to the exposed sur 

face of the base portion 18 and are positioned as shown in 
FIGS. 2 and 3 over the hand area 13 to receive the fingers and 
thumb of the wearer. The loops 18 through 21 are finger loops 
which are positioned in an arcuate line, substantially equally 
spaced apart, in an area opposite the wrist area 14. A thumb 
loop 22 or 23 is positioned at one end of the arcuate line of 
finger loops 18-21, and is spaced therefrom a distance 
greater than the spacing between the finger loops 8-2. 
When thus positioned, the loops 18-21 will accommodate 
either a right hand of the wearer, as shown in FIG. 2, where 
the thumb is inserted through the loop 22, or a left hand of the 
wearer in which the thumb is inserted through the loop 23. 
Each of the loops is comprised of a flexible material, has a 

diameter sufficient to receive the finger or thumb to be in 
serted therein, and is heat sealed, adhesively secured, or sewn 
to the bottom of the base portion 11. The loops 18-23 can 
also be formed as closed tunnels in glovelike fashion, or a sin 
gle band of flexible material could be used in place of the 
finger loops 18-21 in the event that malformation of the pa 
tient's hand and fingers is so severe that the fingers cannot be 
separated for insertion into individual loops. Open loops, such 
as are shown, are preferred for accommodating hands of dif 
ferent sizes. 

Referring to FIGS. 4 and 5, the device of this invention is 
used as follows. With the device in its noninflated state, the 
fingers of the hand are inserted into the finger loops 18-21 
and the thumb loop 22 or 23. As shown in FIG. 4, the hand of 
the wearer, which will be in a curved and partially clenched 
position with the wrist bent at an angle to the forearm, is posi 
tioned below the base portion 11 of the device, with the back 
of the hand adjacent the base portion A. Because the device 
is noninflated, it will readily conform to the curvature of the 
hand and wrist and can be slipped on easily by the wearer or 
an attendant. Once the fingers and thumb have been inserted 
in the appropriate loops, the wrist straps 16 and 17 are at 
tached around the wrist of the wearer, as shown in FIG. 4. 

Inflation of the inflatable chamber 10 causes the base por 
tion 11 of the device to approach its generally planar configu 
ration, which moves the terminal portions of the device ad 
jacent the fingertips and the forearm upwardly, as indicated by 
the arrows in FIG. 4. With full inflation of the inflatable 
chamber 10, the device and hand of the wearer will appear as 
shown in FIG. 5. The rate of inflation of the inflatable 
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chamber 10 through the valve 15 can be controlled so that the 
straightening of the hand takes place in gradual steps, in order 
to avoid undue discomfort to the wearer. 

FIG. 6 shows an end view of the inflated device, with the 
hand removed, and indicates the relative position of the 
thumb loops 22 or 23 which lie in the same plane with the 
position of the wrist as it would be encircled by the strap 16. 

Referring again to FIG. 2, the fingers inserted through the 
loops 18-21, in addition to being straightened as previously 
described, are spread apart because of the space between the 
loops 18-21 attached to the base portion 11. In the hand af. 
fected by rheumatoid arthritis, the fingers are generally 
curled, as shown in FIG. 4, and are spaced closely together in 
the form of a modified fist, so that attachment of the device, 
when not inflated, can be accomplished by squeezing the 
finger loops 18-21 together in addition to bending 
downwardly the base portion 11. 
One of the unique advantages of this invention is that, when 

in its noninflated form, it can be used to accommodate almost 
any position of the afflicted hand of the wearer so that it can 
be inserted without discomfort to the wearer and gradually in 
flated until the hand of the wearer reaches its extended and 
distended position, as shown in FIGS. 2 and 5. Because the 
straightening action of the device is provided solely by the air 
pressure within the inflatable chamber 10, which is comprised 
of flexible material, no rigid splint or other member bears 
against any portion of the hand or arm. 

In addition, another unique advantage of the present inven 
tion is that it is designed to operate upon the hand of the 
wearer which is placed within the device with the back of the 
hand adjacent the base portion 11, so that the air pressure 
from the inflatable chamber 10 gently pushes upon the upper 
surfaces of the fingers and wrist during inflation of the 
chamber in order to straighten these members, and the 
knuckles of the fingers, which are the most sensitive portions, 
are cushioned by the device as the fingers are being 
straightened. 

Various other advantages of the instant invention will be ap 
parent to those skilled in the art and modifications may be 
made to the preferred embodiment described described 
thereof which do not depart from the scope of the following 
claims. 

claim: 
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1. An inflatable device for extending the fingers and hand of . 
the wearer, comprising an inflatable chamber of flexible 
material including a planar base portion and a cover portion, 
said base portion having a hand area and an elongate wrist 
area integrally extending from one edge of said hand area, said 
cover portion joined to said base portion about the outer 
periphery thereof but having a surface area larger than said 
base portion, and means on the exposed surface of said base 
portion for securing the fingers of the wearer in spaced-apart 
relation adjacent said exposed surface whereby, when said 
flexible device is installed upon curled fingers of the hand of 
the wearer with the back of the curled hand adjacent said ex 
posed surface, inflation of said inflatable chamber will cause 
said base portion to assume a planar configuration, thus ex 
tending the fingers and hand of the wearer. 

2. The inflatable device of claim 1 wherein said means for 
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securing fingers of the wearer comprise loops of a flexible 
material on said exposed surface of said base, each of said 
loops having a diameter sufficient to receive a single finger of 
the wearer. 

3. The inflatable device of claim 2 wherein said loops of 
flexible material are secured to said exposed surface in 
spaced-apart relation corresponding to the positions offingers 
in an extended hand. 

4. The inflatable device of claim 1 wherein said base portion 
includes means for positioning the fingers of the right and left 
hand of the wearer in a normally extended position for each 
hand. 

5. The inflatable device of claim 4 wherein said finger posi 
tioning means comprises a loop of flexible material secured to 
said exposed surface of said base, each of said loops having a 
diameter sufficient to receive a single finger of the wearer. 

6. The inflatable device of claim 5 wherein four finger loops 
are positioned in generally equally spaced-apart relation in an 
arcuate row on said base opposite said elongate wrist area and 
a single loop for the thumb finger of a hand of the wearer is 
positioned adjacent each end of said arcuate row and spaced 
therefrom a distance greater than the distance between ad 
jacent ones of said four loops in said arcuate row. 

7. The inflatable device of claim 1 wherein said base portion 
is comprised of a flexible material having a thickness greater 
than the material comprising said cover portion. 

8. The inflatable device of claim 1 which further includes 
means for removably securing said elongate wrist area to the 
wrist of a wearer. 

9. The inflatable device of claim 8 wherein said wrist-secur 
ing means comprises at least one flexible strap secured to said 
elongated wrist area and adapted to encircle the wrist of the 
wearer to hold said base portion of said wrist area closely ad 
jacent thereto. 

10. The inflatable device of claim which further includes 
an air valve in said inflatable chamber for selectively ad 
mitting, holding, and releasing air therefrom. 

11. An inflatable splint for extending and holding in ex 
tended position the fingers and hand of the wearer, comprising 
a flexible inflatable chamber having a hand area and an elon 
gate wrist area extending from said hand area, said chamber 
having one surface extending through both of said hand and 
wrist areas, which surface, when said chamber is inflated, as 
sumes a substantially planar configuration, means on said one 
surface in the hand area for securing the fingers of a wearer in 
spaced-apart position, means on said wrist area for securing 
said one surface to the wrist of the wearer, whereby, when the 
fingers and wrist of a wearer are secured adjacent said one sur 
face and said chamber is inflated, said one surface, on assum 
ing its planar configuration, will cause said fingers and wrist of 
the wearer to straighten and to assume an extended position. 

12. The inflatable splint of claim 11 which includes means 
in the hand area of said one surface for receiving the fingers of 
either the right or left hand of a wearer. 

13. The inflatable splint of claim 11 wherein said one sur 
face is comprised of a flexible material having thickness 
greater than that of the material comprising the remainder of 
said inflatable chamber. 
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