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ABSTRACT: A cast for immobilizing broken limbs which in-
cludes a pair of bivalved shells, an inflatable liner in each of
the shells, an absorbent liner or padding, and means for -
releasably securing the bivalved shells together. The cast is
reuseable, permits convenient visual inspection of the broken
limb without destruction of the cast, and provides for adjust-
ment of the volume of the inside cavity and the pressure on the
immobilized limb through adjustment of the inflatable liners.
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BI-VALVED CAST
BACKGROUND OF THE INVENTION

The invention relates to the field of immobilizing broken
limbs and other body parts through the use of a cast or splint.
The customary means of immobilizing a broken limb is the
plaster-of-paris cast which is not reuseable, does not provide
for visual access without the destruction thereof, and which
cannot be adjusted to compensate for swelling and contrac-
tion of the immobilized limb.

There have been a number of efforts to depart from the
traditional plaster-of-paris cast in favor of a lighter, reuseable
and adjustable cast. There have also been efforts to make casts
which may open for visual inspection of the limb, and close
when the inspection is completed. None of these prior art
devices, however, offer the advantages of the present inven-
tion.

The Ramirez patent U.S. Pat. No. 3,032,033, for example,
discloses a resin-impregnated fiberglass shell which includes
two halves which are secured together to form a cast which

conforms to the shape of the limb to be immobilized. The

Ramirez cast, however, does not include any means for adjust-
ing or compensating for the difference in configuration
between the limb and the shell of the cast. In other words, the
rigid shell portion must be formed with extreme care to insure
that it conforms accurately to the shape of the limb which is to
be immobilized. The present invention, with its inflatable
liner, provides for substantial adjustment to insure that the im-
mobilized limb will be tightly held even though there may be
differences in shape and size between the cast and the limb.
Moreover, the present invention allows for continued adjust-
ment to compensate for swelling or a decrease in size of the
immobilized limb.

The Gottfried patent (U.S. Pat. No. 3,153,413) discloses an
inflatable pressure bandage-splint which provides adjustability
to compensate for swelling or decrease in size but it does not
include a rigid outer protective shell. In addition the Gottfried
bandage-splint provides for visual access and reclosing of the
device. There is, however, a lack in uniformity in the thickness
of the inflatable liner from a maximum thickness opposite the
closure means to a complete lack of thickness at the closure
means. The lack in liner thickness at the closure means along
with the lack of a protective rigid outer shell limits the value of
the Gottfried design to temporary or first-aid type applica-
tions.

Other substances have been disclosed for use in the forma-
tion of a cast such as plastic foam which is the subject of the
Gibbons patent (U.S. Pat. No. 3,403,676). Although initially
there is excellent conformance between the cast and the im-
mobilized limb, the Gibbons splint does not include any means
for adjusting the inside cavity of the splint as the immobilized
limb swells or decreases in size.

SUMMARY

The present invention provides a bivalved cast which over-
comes most of the problems of the prior art. The invention in-
cludes two rigid half shells which correspond generally to the
body portion to be immobilized and which each have a
generally channel-shaped cross section and mating edges
which define a plane passing through the longitudinal axis of
the body portion. An inflatable liner is disposed in each of the
rigid shells and extends over substantially the entire inner sur-
face. Means is provided exterior of the rigid shells for inflating
each of the liners. A layer of absorbent material is placed in-
wardly of the liners to make direct contact with the immobil-
ized limb. Means is provided for releasably joining the two
shells to thereby form a protective cast which may be opened
for visual access to the limb.

In addition to the provision of convenient visual access
without destruction of the cast, the present invention makes
adjustment of the cast a simple matter. More particularly, as
the limb swells or contracts the pressure in the inflatable liners
may be varied to compensate for the swelling or contraction
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and the thereby maintain a constant pressure on the limb.
Moreover, pressure may be varied, within the limits necessary
to immobilize the limb, to provide for individual patient com-
fort.

The bivalved cast of the present invention need not be
formed to accurately conform to the shape of the body portion
which is to be immobilized, since discrepancies may be readily
compensated for by the inflatable liners. And finally the cast
of the present invention is substantially lighter than most casts,
particularly the plaster-of-paris cast, yet provides equivalent
protective and immobilization strength.

The primary object of the present invention is to provide a
reuseable cast which may be opened for visual access to the
immobilized limb without destruction of the cast and which in-
cludes means for adjusting the pressure between the cast and
the limb.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a perspective view of the bivalved cast which com-
prises the present invention, in its closed position, without as-
sociation with the limb to be immobilized. While a cast for the
lower leg is shown, the present invention may be used for a
number of other applications. In FIG. 1 the inflatable liner and
absorbent material may be seen as well as one connection for
inflating the liner.

FIG. 2 is a sectional view of the cast shown in FIG. 1 and
shows the upper and lower shell, the upper and lower inflata-
ble liners, the absorbent padding material placed inwardly of
the inflatable liner, and a sectional view of the immobilized
limb, in this case a leg. FIG. 2 also shows the means for
releasably securing the two rigid shells together.

FIG. 3 is an enlarged sectional view of the means for
releasably securing the two shell halves together.

FIG. 4 is an axial sectional view of the cast and shows the
relationship between the cast, the inflatable liners, the absor-
bent padding material, and the immobilized limb.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The general nature of the preferred embodiment may be
readily understood with reference to FIG. 1. The bivalved cast
10 which comprises the present invention includes an upper
rigid shell 11 and a lower rigid shell 12. Both shells 11 and 12
are formed to conform to the general shape of the body por-
tion which is to be immobilized, in this case a leg, and each of
the shells have a generally channel-shaped cross section. Each
of the shells has two edges extending longitudinally thereof
and which define a plane passing generally through. the lon-
gitudinal axis of the immobilized limb. With reference to FIG.
1 the edges are shown in mated relationship at 13 and 14.
Thus the edges (the point of contact between the upper rigid
shell 11 and the lower rigid shell 12) define a plane passing
through the longitudinal axis of the immobilized limb.

Each of the shells is provided with an inflatable liner. Liner
15 is nested in rigid shell 11 and liner 16 is nested in rigid shell
12. Each of the inflatable liners 15 and 16 extend over sub-
stantially the entire inner surface of rigid shells 11 and 12,
respectively.

Valve 20 protrudes from rigid shell 11 to serve as a means
for inflating liner 15. A similar valve 21 protrudes from lower
rigid shell 12 to serve inflatable liner 16, as best seen in FIG. 2.

A layer of absorbent material such as sheet wadding 22 and
23 is placed inwardly of inflatable liners 15 and 16, respective-
ly, to make direct contact with the immobilized limb.

The means for releasably securing the rigid shells 11 and 12
is mated relationship, as shown in FIGS. 1 and 2, includes a
pair of fasteners on each side of each shell. Each fastener in-
cludes a bracket 25 secured to upper rigid shell 11 such as by
rivets 26, most conveniently seen in FIG. 3. A lower bracket
27 is secured to lower shell 12 such as by rivets 28. Threaded
member 29 is pivotally secured to lower bracket 27 and passes
through bracket 25 to accept wingnut 30 which is threaded
thereto. Bracket 25 is offset downwardly with respect to joint
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14 as best seen in FIG. 3. Bracket 25 thus serves to prevent
lateral movement of rigid shell 11 with respect to rigid shell 12
when the bivalved cast is in its closed position. The pivotal
connection between threaded member 29 and lower bracket
27 provides for opening of the bivalved cast through a hinging
action without completely removing wingnuts 30 from
threaded member 29 on one side of the cast.

While the specific embodiment shown is for immobilization
" of the lower leg from a point above the knee to a point below
the heel, the bivalved cast which comprises the present inven-
tion may be used for a wide variety of other applications.
More particularly, it may be formed with a rigid shell con-
forming in shape to other parts of the body so that it may be
used for fractures of the calcaneus, matetarsals, fibulas, tibias,
femur, fractures of the body of vertabres, fractures of ver-
trabral bodies, clavicular fractures, metacarpal fractures, etc.
It is therefore contemplated that the present invention may be
used as an upper leg cast, lower leg cast, an upper arm cast, a
lower arm cast, a body spica, a foot cast, a neck cast, and a
hand cast.

Rigid shells 11 and 12 may be formed in a wide variety of
substances, the primary requirements being radiolucence and
adequate rigidity without excessive weight. Substances such as
aluminum, resin-impregnated fiberglass and plastics may be
used. Suitable commercial substances are sold under the
trademarks GLASKYD, available commercially from Amer-
cian Cyanamid Company, SCOTCHPLY, available commer-
cially from 3M Company, BAKELITE, available commer-
cially from Union Carbide Plastics Company and DUREZ,
available commercially from Hooker Chemical corporation,
Durez Plastics Division.

Inflatable liners 15 and 16 may be formed of rubber, plastic
or other pliable material which is inflatable.

The absorbent layers of absorbent material 22 and 23
placed inwardly of inflatable liners 15 and 16 may be formed
of gauze or sheet wadding or a sponge material.

Other means may be employed to releasably secure the two
rigid shells together. A wide variety of fasteners may be used
including the nonmetallic fastener sold under the trademark
VELCRO, a product available commercially which consists of
mating hooked pile fabric forces.

The pressure in inflatable liners 15 and 16 should be 75 to
95 percent of diastolic pressure for best results. Such a pres-
sure range provides substantial immobilization of the body
portion and yet does not inhibit or prevent circulation of
blood in the arteries and veins of the body portion in the cast.

The operation of the present invention may be readily un-
derstood with reference primarily to FIGS. 1 and 2. The rigid
shells 11 and 12 are opened and the limb, L, is placed in the
lower shell 12 and the upper shell 11 is closed. After shells 11
and 12 are secured in mated relationship, air is introduced
into inflatable liners 15 and 16 through connections 20 and
21. A conventional pressure device may be readily employed
to measure the pressure in the liners. Liners 15 and 16 provide
a uniform pressure on the immobilized limb and automatically
compensate for any variation in distance between the shell
and the limb such as may be seen with reference to FIG. 4. As
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the limb swells or contracts the volume of air in liners 15 and
16 may be varied to maintain the limb under a constant pres-
sure.

The cast may be opened to allow visual inspection of the
limb without destroying the cast. When inspection and treat-
ment is complete is may be conveniently closed.

The bivalved cast 10 may be reused by simply removing the
layers 22 and 23 of absorbent material followed by replace-
ment with new material. The cast may also be washed if
desired. :

In conclusion, it may be seen that the present invention pro-
vides a novel bivalved cast which has significant advantages
over the casts of the prior art.

Variations may be made in the form of the invention shown
without departing from its scope which is to be limited only by
the following claims.

I claim: .
1. A bivalved cast comprising:

a first and second rigid shell corresponding in configuration
to the body portion to be immobilized, each of said shells
having a generally channeled-shaped cross section and
mating edges which define a plane passing through the
longitudinal axis of said body portion;

first and second inflatable liner disposed in said first and
second rigid shells, respectively, and extending over sub-
stantially the entire inner surface thereof;

first and second means exterior of said first and second rigid
shells for introducing air into said first and second inflata-
ble liners, respectively;

a first and second layer of absorbent material adapted to en-
gage said body portion disposed inwardly of said first and
second inflatable liners, respectively; and

means releasably joining said first and second rigid shells at
said mating edges to thereby form a cast conforming in
configuration to said body portion.

2. The cast of claim 1 wherein said first and second inflata-
ble liners confine air under pressure in the range of 75 to 95
percent of diastolic pressure.

3. The cast of claim 2 wherein said mating edges on one side
of said rigid shells are hinged together to thereby allow open-
ing of one of said rigid shells with respect to the other for
visual access to said body portion without destruction of said
cast.

4. The cast of claim 3 wherein said first and second rigid
shells are formed of rigid plastic material.

5. The cast of claim 4 and means for preventing lateral
movement of said first rigid shell with respect to said second
rigid shell when said shells are secured in mating relationship.

6. The cast of claim 5 wherein said first and second inflata-
ble liners are adhesively secured to said first and second rigid
shells, respectively.

7. The cast of claim 6 wherein said first and second layer of
absorbent material is adhesively secured to said first and
second inflatable liners, respectively.

8. The cast of claim 7 and check valve means for allowing
introduction of air into said liners and preventing deflation
thereof.
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