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(54) Inflatable head or forearm support device

(57) A forearm (13) or head (14) support device for
a patient (18) comprising an inflatable plastic envelope
forming two large side compartments (2, 3) each having,
in the inflated state and an unfolded position, first, sec-
ond, third and fourth side surfaces and a fifth, bottom,
and a sixth, top, surface, and one small third crosswise
compartment (4) in the shape of a tubular sleeve. The
device, when positioned on a horizontal planar support
P in the inflated state has two positions:
a) the unfolded position for forming a head support in
which a patient’s neck (17) can be supported by said third
compartment (3), wherein the two large side compart-

ments control the sideways tilting of the head and wherein
the back of the patient’s head is suspended without con-
tacting said support plane (P), and
b) a folded position for forming a forearm (13) support in
which the patient’s forearm (13) can rest on said top sur-
faces of the two large side compartments which are in
proximity to each other with the patient’s elbow (13-3)
suspended in space without contacting the third surfaces
and the fifth surfaces of the large side compartments,
and wherein the patient’s hand (13-1) can be inserted in
an open space (7-3) between the two large side com-
partments and the third compartment and can grasp hold
of said third compartment.
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Description

[0001] The present invention relates to an inflatable
head or forearm support device. More particularly, the
present invention relates to a support device comprising
cells or compartments designed to be inflated with air.
[0002] Hence the present invention relates to the field
of mattress or cushion-type support devices for support-
ing the body or a part of the body of a reclining person.
[0003] Known support devices of this type comprise
inflatable elements, generally in the form of essentially
sausage-shaped cylinders disposed side by side and
which are used in particular as mattresses to form an
inflatable supporting layer on which an individual can be
reclined and supported in optimum comfortable condi-
tions, in particular for therapeutic purposes.
[0004] Mattresses referred to as therapeutic mattress-
es consisting of cells inflated with air, particularly sau-
sage-shaped cells extending crossways relative to the
longitudinal axis of the bed on which the mattress is in-
tended to be used, wherein said cells are filled with air
by means of an air pressure regulator system making it
possible, as needed, to vary the air pressure in the cells
in different mattress zones relative to the parts of the
body exerting pressure on said mattress zones in such
a way as to homogenize the interface pressure on the
various parts of the body, are also known.
[0005] The main purpose of these therapeutic mat-
tresses, which are described, for example, in French pat-
ent no. 07 55812, is to prevent or alleviate bedsores
caused by high interface pressure between certain parts
of the patient’s body and the surface of the mattress,
which is a common problem in hospitals when the patient
is confined to a bed for a prolonged period with limited
mobility.
[0006] Such mattresses, enable the filling of the inflat-
able elements in the various mattress zones and hence
the pressure to be controlled individually, in order to pro-
duce an interface pressure distribution adapted to each
part of the patient’s body, thanks to a mechanism for
controlling the inflation/deflation of the cells.
[0007] The aim of these control mechanisms is not only
to ensure the patient’s optimum comfort but also to en-
sure optimum vascularization of the patient’s body by
homogenizing the pressure exerted by the mattress on
the different parts of the patient’s body.
[0008] The use of a plurality of sausage-shaped cylin-
ders disposed side by side in combination with a system
for controlling the inflation of the cells makes it possible
to homogenize the pressures exerted locally by the mat-
tress surface at various points on the body relative to the
morphology and the position of the patients, and thus
avoid or reduce the risks of decubitus sores forming in
the at-risk zones of the body, such as, in particular, the
sacrum and the heels.
[0009] A support device especially suited for reducing
the formation of bedsores in the region of the feet is de-
scribed in US-5,952,872.

[0010] An inflatable cushion having different cells dis-
posed side by side longitudinally with lateral cells greater
in height so as to provide a wedging of the head in a
channel is described in WO 2006/043861.
[0011] The elbow and the forearm are also zones that
are very likely to develop complications, in particular bed-
sores, because they consist of numerous bony protuber-
ances and they are cited in studies on the prevalence of
nosocomial infections.
[0012] Elevating the patient’s chest by tilting the back
rest at the head end of the mattress on which the patient
is reclining, particularly after a prolonged period of bed
rest, results in a position that quickly becomes uncom-
fortable for the patient and leads to edema because the
forearm and the hand are poorly vascularized, and the
arm is in a lower position relative to the heart.
[0013] Furthermore, it is often necessary to position
the forearm with the inside facing upwards for drawing
blood or inserting a catheter.
[0014] The present invention provides a support de-
vice for the forearm or head of a patient comprising an
inflatable plastic envelope forming two larger side com-
partments each having, in the inflated state and an un-
folded position, first, second, third and fourth side sur-
faces and a fifth, bottom, surface and a sixth, top, surface,
and one smaller third compartment in the shape of a tu-
bular sleeve positioned crosswise between the side com-
partments, characterized in that the two large side com-
partments are symmetrically disposed relative to a first
vertical median plane extending in a longitudinal direc-
tion, each of the large side compartments having a first
side surface at a first longitudinal end and a second side
surface at a second longitudinal end; in that the two large
side compartments are joined together by the third com-
partment which interconnects opposing third side surfac-
es of the large side compartments, the third compartment
being located near said first longitudinal end of the large
side compartments, and having a second vertical plane
of symmetry extending perpendicular to said first plane
of symmetry and to said longitudinal direction in that said
second surfaces each cooperate with or each comprise
first connection elements capable of releasably engaging
with each other so as to join said second side surfaces
of the two large side compartments together, the two
large side compartments and the third small crosswise
compartment thus being able to assume the following
two positions with the device positioned on a horizontal
planar support P in its inflated state:

a) the unfolded position for forming a head support
in which the first connection means are not engaged
and a patient’s neck can be supported by the third
compartment, with the two large side compartments
controlling sideways tilting of the head and without
the back of the patient’s head, contacting said sup-
port plane and
b) a folded position for forming a forearm support in
which said first connection elements are engaged
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and the two large side compartments are in a folded
position, in which the second surfaces are in close
contact and said third and fourth surfaces of said
large compartments become the top and bottom sur-
faces, respectively, of said large compartments and
said first, said second, said fifth and said sixth sur-
faces become the inner and outer side surfaces, re-
spectively, of said large compartments, and portions
of said fifth surfaces of the two large compartments
between the top surfaces formed by said third sur-
faces form a channel, and the ends of said third sur-
faces are bridged by said third compartment in such
a way that a patient’s forearm can rest on said third
surfaces of the two large side compartments with the
patient’s elbow suspended in space without contact-
ing the third surfaces and the fifth surfaces of the
large side compartments, and wherein the patient’s
hand can be inserted in an open space between the
two large side compartments and the third compart-
ment and can grasp hold of said third compartment.

[0015] Preferably:

a) in said unfolded position for forming a head sup-
port, the section lines in a third median horizontal
plane of said first and second side surfaces are par-
allel to said second plane of symmetry, wherein said
section lines of said second side surfaces have a
length shorter than that of the section lines of the
first surfaces, wherein each of the two large side
compartments has a first trapezoidal shape in the
third median horizontal plane, wherein said third side
surfaces and the third compartment delineate a first
open space of second trapezoidal shape in this third
plane, wherein the third compartment has a top sur-
face lower than said fifth top surfaces at said first
longitudinal end of the large side compartments, and
b) in the folded position for forming a forearm sup-
port, portions of said fifth surfaces of the two large
compartments extending from said second surfaces
are in close contact with each other, and the remain-
ing portions up to said first surfaces are progressively
spaced apart in such a way that the fifth surfaces
form a second open space between them, with a V-
shaped longitudinal section, in a third plane parallel
to the support plane, wherein the space between the
top surfaces constituted by said third surfaces forms
the channel above the close contact portions of the
fifth surfaces adjacent said second longitudinal end
of said large side compartments, wherein each third
surface of the large side compartments in the inflated
state has a curved, convex cross-section, and the
ends of said third surfaces as well as the end of said
second open space beside the first longitudinal ends
of the large side compartments are spaced apart
from each other and bridged by the third compart-
ment which interconnects the third surfaces.

[0016] The support device is designed to rest on a hor-
izontal mattress on which the patient is seated, reclined
on a bed with his/her chest elevated, with the bottom
surfaces of the two large side compartments resting on
said mattress.
[0017] In said folded position for forming a forearm
support, because the length of the first surfaces is greater
than the length of the second surfaces in a third horizontal
plane, said large side compartments have a height to-
ward their first end that is greater than the height at their
second longitudinal end. Hence, when the device is in
the forearm support position, the elbow is at a lower el-
evation than the hand when the latter is engaged above
or below the third compartment.
[0018] In other words, in said folded forearm support
position, the third surfaces of the two large side compart-
ments are inclined relative to the support plane on which
rest said bottom surfaces at an upward slope from said
second surfaces to said first surfaces of the large side
compartments and hence to said third compartment.
[0019] The device when used as a forearm support
makes it possible to relieve interface pressure on the
elbow and on the forearm via the channel shape, because
the elbow and the bottom surface of the forearm are sus-
pended in space above the interconnection zone or line
of contact of the fifth surfaces of the two large compart-
ments, with the elbow and the forearm supported on each
side by the convex, curved top rims of the fifth surfaces
joining up with the third surfaces, which also have convex
cross-sections.
[0020] The channel of the forearm support device of
the invention is formed on one hand by the line of contact
between the fifth surfaces of the two large side compart-
ments, and on the other hand by the progressive in-
creased width between the top rims of the fifth surfaces
of the two large compartments above the line of contact,
as well as by the progressive widening between the fifth
surfaces above the end of said line of contact forming a
longitudinal sectional channel, of second trapezoidal
shape. This channel thus makes it possible to wedge the
forearm and, if need be, prevent it from pivoting sideways,
hence facilitating the drawing of blood and the possible
insertion of a catheter.
[0021] Furthermore, said third compartment forms a
handle overhanging and joining up with said third surfac-
es when said first connection elements are cooperating
with each other and when the compartments are inflated,
and with the two large compartments folded against each
other. Hence the device makes it possible to support the
forearm, the elbow being wedged in said channel, while
enabling the hand to be held between the third surfaces
of the two large compartments and the bottom surface
of the third compartment. The hand can be inserted
above said third surfaces or preferably below said third
compartment in such a way that it is possible to grasp
hold of said third compartment with the hand turned with
its inner surface facing upwards. This position allows
easy access to the wrist for drawing blood and the pos-
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sible insertion of catheters by immobilizing the forearm
in the channel and the hand between the handle and the
third surfaces of the large side compartments.
[0022] The same handle thus serves as a handhold,
so also enabling the device to be used as a kinesiother-
apy tool for the functional rehabilitation of the flexor and
tensor muscles of the hand, fingers and wrist.
[0023] Furthermore, the forearm support device pre-
vents the development of complications linked to poor
vascularization by elevating the forearm and by aligning
the axis of the forearm perpendicular to the torso. Plus,
in this position the elbow support device makes it possible
to keep the forearm at the same elevation as the heart,
thus facilitating the vascularization of the end of the hand.
[0024] The forearm support device can also serve as
a lateral wedging mechanism and cushioning zone be-
tween the patient’s body, particularly between the pa-
tient’s thighs, and the side rails of the bed.
[0025] In the unfolded position said third compartment
is capable of supporting a patient’s neck, with the pa-
tient’s chest and head wedged between and against the
two side compartments, and the sides of the chest can
be wedged against the third surfaces of the two side com-
partments.
[0026] The device, thanks to its horseshoe shape
when it is unfolded and flatly positioned for supporting
the neck, thus makes it possible to wedge the patient’s
head comfortably while leaving the neck zone free. An
unobstructed access to the neck while keeping the head
wedged is very advantageous for an intubated patient, a
patient on a respirator and/or a patient needing other
types of care via this zone.
[0027] Hence the unfolded configuration of the support
device has the advantage of being able to allow good
support of the head in various positions. In particular, the
head is supported in the vicinity of the neck or cheek by
the third compartment, with the skull then tilted rearwards
and the chin and the throat, in contrast, tilted upwards
and perhaps sideways, this position making it easier to
insert a tube in the trachea of a patient reclining on a
mattress.
[0028] This configuration of the head support device
is also useful for washing the patient’s head and hair or
for performing other healthcare tasks with a pan placed
under the back of the patient’s head.
[0029] Controlling the position of the head in terms of
sideways or rearwards pivoting, however, is mainly ad-
vantageous for avoiding excessive pressure on the pa-
tient’s skin, which can lead to the formation of bedsores,
and/or for treating said bedsores in the occipital and fron-
tal regions and on the back, respectively, of the patient’s
head.
[0030] A device capable of being inflated with air as
described has advantages over the synthetic fabric or
foam pillows generally used in hospital beds. Firstly, the
device is much lighter and less bulky when it is stored in
its deflated state. Furthermore, it is possible to manufac-
ture such devices from a simple envelope made of plastic

or other impermeable synthetic material, hence the man-
ufacturing cost is considerably lower compared to syn-
thetic fabric or foam-filled pillows. Last but not least, the
expense of using such devices is considerably reduced
because the device can be washed between two uses
and hence reused for different patients, in contrast to
foam pillows in particular. Moreover, foam or fabric ma-
terials are particularly hard to sterilize and therefore can-
not be used for different patients.
[0031] The fact that the device is capable of being in-
flated with air is advantageous in many respects.
On one hand, the device can be manufactured from a
plastic envelope, which makes it less bulky in the deflated
state, economical to manufacture and to use because
since the device is washable, it can be reused for different
patients. Furthermore, the comfort of the device can be
adjusted by controlling the air pressure inside of it. In
addition, it can be hooked up to the compressed air sup-
ply and pressure regulation system of a therapeutic mat-
tress formed of inflatable cells.
[0032] Preferably, the section lines of said fourth sur-
faces in a median horizontal plane are disposed in said
longitudinal direction XX’ of said large side compart-
ments, approximately 90° relative to the section lines in
the median horizontal plane of said first and second sur-
faces of said large side compartments which are dis-
posed in the perpendicular direction YY’.
[0033] By "section line of a surface in a median hori-
zontal plane" is meant the straight line or segment of
intersection between said surface and a median horizon-
tal plane, i.e., halfway up said surface.
[0034] Preferably also, in said unfolded head support
position, said median horizontal section plane is a com-
mon median plane of the large side compartments and
of the third compartment, the extremes of said third com-
partment extend approximately halfway up said large
side compartments, and a bottom surface of said third
compartment is positioned above the support plane.
[0035] In this embodiment, it is also understood that
the extremities of said third compartment extend approx-
imately to mid-width of said third surfaces when the de-
vice is in the folded forearm support position.
[0036] The first connection elements may compromise
zippers or Velcro positioned at the center of the second
surfaces and spanning their length in the direction per-
pendicular to the longitudinal direction of the two large
side compartments.
[0037] It will be understood that said perpendicular di-
rection is a horizontal direction when the device is in the
unfolded position and that it is a vertical direction when
the device is in the folded, forearm support position.
[0038] Preferably the large compartments having sec-
ond connection elements capable of keeping said first
longitudinal ends in the longitudinal direction of said
fourth surfaces of said large side compartments at a given
distance apart in the folded forearm support position.
[0039] Use of the device in its so-called folded forearm
support position is achieved by the first connection ele-
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ments, with the ends of the two large side compartments
being brought in proximity to each other in the vicinity of
the second surfaces, and that this is done by folding the
two large side compartments approximately 90°. This
folding, however, is reinforced if the first connection ele-
ments are complemented by second connection ele-
ments.
[0040] More particularly, the second connection ele-
ments may be located near the common end of said first,
fourth and fifth surfaces of each of the two large side
compartments, and said second connection elements
make it possible to adjust the distance between said com-
mon ends of each of the two large compartments.
[0041] The ends of said third surfaces adjacent said
first longitudinal ends of the two large side compartments
are brought in proximity to each other from a distance
equal at most to the length of the third compartment.
[0042] It will be understood that, in the so-called folded
position for forming a forearm support when said second
connection elements are not used, the fourth surfaces of
the large compartments are spaced further apart from
each other in the vicinity of their first ends (the end beside
the first surfaces) than the ends of the third surfaces. As
a result, when the second connection elements are not
used, the section lines in said second vertical median
plane of said fifth surfaces are angled with respect to the
first vertical median plane of symmetry of the two large
side compartments relative to each other, being in closer
proximity to each other toward the third surfaces than
toward the fourth surfaces. Moreover, the sixth surfaces
or outer side surfaces are inclined at a greater angle than
the fifth surfaces.
[0043] It is possible to adjust the height of the device
at the first longitudinal ends of said two large compart-
ments and to raise the height of said third compartment
by bringing those ends towards each other by adjusting
the length of the second connection elements. The effect
of this will be to reduce the angle of the section lines of
the fifth and sixth side surfaces of the two large side sec-
tional compartments in the second vertical median plane
of the third compartment.
[0044] This adjustment of the height of the device at
the first longitudinal ends of the two large side compart-
ments is simultaneous with the adjustment of the width
of the device at the first ends of said fourth surfaces of
the two side compartments.
[0045] It will be understood that the device when used
as a forearm support has a maximum height when the
second connection elements are adjusted in such a way
as to provide a minimum distance between the first sur-
faces of the two large side compartments corresponding,
in the region of the fourth surfaces, approximately to the
distance between the third surfaces at the first ends of
the two large side compartments. It is likewise under-
stood that if the second connection elements are not en-
gaged, said first ends of said fourth surfaces of the two
large side compartments will obviously move a maximum
distance apart from each other.

[0046] This adjustment is advantageous, either as
making it possible to elevate the patient’s hand to the
same height as the patient’s heart and/or for the wedging
of the device between the patient and the side rails of
the hospital bed on which he/she is resting.
[0047] Preferably said two large side compartments
communicate with each other by means of said third com-
partment thus forming a single cell, with a single inflation
valve stem, and further preferably a single deflation valve
stem disposed on a sixth surface near its interconnection
with a second surface and a fourth surface.
[0048] Said inflation/deflation valve stems thus do not
bother the patient, as they are located beside an outer
side surface and the ends of the two large compartments,
said ends being in proximity to each other when the de-
vice is in the folded position for forming a forearm support
and corresponding to the rim of the top surfaces of each
of the two side compartments remotest from the third
compartment supporting the neck when the device is in
the unfolded position for forming a head support.
[0049] In an advantageous embodiment, the device
has a cover with a shape of the three compartments of
the inflatable envelope, with said first connection ele-
ments provided on the portion of the cover facing the
portions of the inflatable envelope corresponding to the
second surfaces of the large side compartments, and
said cover has an opening equipped with releaseable
closing elements enabling the introduction and confine-
ment of said inflatable envelope in the cover.
[0050] The cover will have openings for the inflation or
deflation valve stems if provided.
[0051] With the cover embodiment, second connection
elements may be provided on the portion of the cover
facing the portion of the inflatable envelope correspond-
ing to the longitudinal ends of said fourth surfaces of said
large side compartments, preferably near the common
ends of said first and fourth surfaces.
[0052] Advantageously, said second connection ele-
ments are elements suitable for adjusting the distance
between said first ends of the two large side compart-
ments and comprise at least one strap fastened to each
end, wherein said strap or straps is/are equipped with
complementary mutual fastening elements and wherein
the length of at least one strap is adjustable.
[0053] The device may be formed from a single inflat-
able envelope made of PVC or polyurethane film or fabric
impregnated with PVC or polyurethane or two films of
said plastic or fabric materials assembled together, pref-
erably by welding along lines delimiting the large com-
partments and the third compartment in the unfolded, flat
position.
[0054] The surface of the envelope is easily cleaned
with standard cleansers, or it can be uncovered and ma-
chine-washed.
[0055] Advantageously, the device can be connected
to a therapeutic mattress via a simple quick coupler for
supplying air, particularly at the same regulated pres-
sures as for the mattress or other support. It can also be
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inflated by a separate air supply and used separately.
[0056] Preferably the device is pneumatically connect-
ed to a device for supplying compressed air to and reg-
ulating the air pressure in a therapeutic mattress formed
of inflatable cells on which the device is resting, or the
device is pneumatically connected to an air outlet valve
of such a mattress
[0057] The present invention at least in the preferred
embodiments provides a universal device solving the
problems discussed above and, in particular, capable of
acting as both a pillow that not only provides additional
means for fighting against the formation of bedsores, but
also facilitates the necessary head and neck movements
for interventions by healthcare personnel, more particu-
larly in the vicinity of the head, and a forearm support
that is capable of resolving the problems of bedsore for-
mation and poor vascularization of the patient, as well
as the problem of immobilizing the forearm discussed
previously.
[0058] The invention will now be further described by
way of example with reference to the accompanying
drawings, in which:

Figures 1A and 1B show a support device of the in-
vention in the unfolded position on a plane P in the
deflated state (figure 1A) and in the inflated state
(figure 1B).
Figures 1C and 1D show the support device of figure
1B, folded in the forearm or elbow support position.
Figures 2A-2D show an inflatable envelope (figure
2A) and a cover equipped with first and second con-
nection elements, wherein said cover is capable of
accommodating said inflatable envelope consisting
of two large side compartments 2-3 and a third com-
partment 4 for forming a head support device after
closure (figure 2C) and after inflation (figure 2D).
Figures 3A and 3B show perspective views of the
front (figure 3A) and the back (figure 3B) of a device
of the invention in the folded, forearm support posi-
tion.
Figure 4A is a side view of the device of figures 3A
and 3B.
Figure 4B is a back view of the device of figures 3A-
3B.
Figure 4C shows a view from above of the device of
figures 3A-3B.
Figure 5A is a cutaway view along line AA of figure
4A.
Figure 5B is a cutaway view along line BB of figure
4B.
Figure 6 is a view of a forearm in position on a forearm
support device of the invention.
Figure 6A is a side view.
Figure 6B is a cutaway view along line CC of figure
6A.
Figure 7 is a view of the support device of the inven-
tion being used as a head support.
Figures 8A, 8B and 8C are views of the support de-

vice of the invention being used as a forearm support
by a patient on a hospital bed.

[0059] In figure 1A, a support device 1 is shown in a
deflated position and flat on a planar support P.
The device comprises a single plastic envelope having
the following three intercommunicating compartments:
two large side compartments 2, 3 with an approximately
trapezoidal shape T2 and disposed symmetrically rela-
tive to a longitudinal axis XX’, and a third compartment 4.
[0060] The two large side compartments 2,3 have a
right-angled trapezoidal shape T2 such that:

- their large base is constituted by a first side 2-1, 3-1
extending in the direction YY’ perpendicular to the
longitudinal axis XX’ of the large side compartments
2-3, wherein each first side 2-1, 3-1 has a length I1,
and

- a small base constituted by second sides 2-2, 3-2 of
length I2 likewise disposed in said perpendicular di-
rection YY’, and

- fourth sides 2-4, 3-4 interconnecting outer ends 2c-
3c, 2b-3b, first sides 2-1, 3-1 and second sides 2-2,
3-2, wherein said fourth sides extend in said longi-
tudinal direction XX’, i.e., perpendicular to said small
and said large base,

- third sides 2-3, 3-3 interconnecting between the in-
ner ends 2a, 3a of said second sides and the ends
of the third compartment 4.

[0061] The third compartment 4 extends in the perpen-
dicular direction YY’ with a first side 4-4 which intercon-
nects the two large bases or first sides 2-1, 3-1 of the two
large side compartments and a second side 4-3 parallel
to said first side 4-4 and forming with third sides 2-3 and
3-3 and the space between the inner ends 2a-3a of the
second sides 2-2, 3-2, a trapezoid T1 having the longitu-
dinal median axis XX’ as an axis of symmetry.
[0062] The large base of the trapezoid T1 between the
inner ends 2a and 3a has a length I4 of about 40 cm, the
length I2 being about 20 cm.
[0063] The fourth sides 2-4, 3-4 have a length L of
about 45 cm.
[0064] The width I3 of the third compartment 4 in the
direction XX’ is about 10 cm.
[0065] The incline of the third sides 2-3, 3-3 relative to
the direction XX’ is about 20°, hence the length of the
third sides between the inner ends 2a, 3a of the second
sides 2-2, 3-2 and the ends 2d, 3d of the third compart-
ment in the vicinity of the interconnection with the third
sides 2-3, 3-3 is around 40 cm.
[0066] The length I3 of the third compartment 4 in the
direction YY’ is around 20 cm, hence the lengths I1 of the
first sides 2-1 and 3-1 are about 30 cm.
[0067] After inflation, the envelope of figure 1A trans-
forms into a cushion or pillow as shown in figure 1B, com-
prising two large side compartments 2,3 having four side
surfaces and a top and bottom surface.
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[0068] The first, second, third and fourth sides of the
envelope of figure 1A become the first, second, third and
fourth side surfaces of the side compartments of the in-
flated envelope of figure 1B.
[0069] At this point it should be noted that the envelope
of figure 1A can be obtained by welding two sheets of
the same shape cut out according to said first, second,
third and fourth sides of the two trapezoids T2, as well
as the two sides 4-3 and 4-4 of the third compartment of
figure 1A and welded along their periphery.
[0070] However, in order to limit the number of cut-
outs and welds, preferably a single sheet is used folded
at said first sides 2-1, 3-1 and 4-4 and welded at the other
sides 2-4, 2-2, 2-3, 4-3, 3-3, 3-2 and 3-4.
[0071] After inflation, what were the sides of the com-
partments of figure 1A in fact becomes the section seg-
ments or section lines of the corresponding surfaces of
the large side sectional compartments in a median hor-
izontal section plane, i.e., halfway up said inflated large
side compartments as shown in figure 1B.
[0072] Because the third compartment 4, when inflat-
ed, will have a tubular shape essentially circular in cross-
section in a transverse vertical plane corresponding to
the vertical plane of symmetry P1 in the longitudinal di-
rection XX’, the top surface 4-1 of the third compartment
4 will be slightly sunken relative to the height of the top
surfaces 2-6, 3-6 of the two large side compartments 2,3
which it interconnects. And, conversly, the bottom sur-
face 4-2 of said third compartment 4 which interconnects
the bottom surfaces 2-5, 3-5 of the two large side com-
partments will not be in contact with the plane P on which
the two bottom surfaces 2-5, 3-5 of the two large side
compartments 2,3 rest.
[0073] Likewise, because the two sides 2-2, 3-2 are of
a length I2 shorter than the length I1 of the first sides 2-1,
3-1, after inflation the corresponding second surfaces
2-2, 3-2 will have a height slightly lower than the height
of the third side surfaces 2-1, 3-1.
[0074] As shown in figure 7, this unfolded cushion
shape is used in particular as a neck 17 support combined
with two pillows formed by said large side compartments
2, 3 suitable for allowing a controlled, sideways tilting of
the head, particularly during interventions in the oral
zone, particularly for intubating a patient.
[0075] Furthermore, the fact that the back of the head
is elevated by the neck support also prevents bedsores
from forming in this area. It should also be noted that
because the side compartments 2, 3 extend from only
one side of the third compartment 4 supporting the neck,
the latter will allow the head to tilt sideways in the vicinity
of the jaw while maintaining contact in the vicinity of the
frontal occiputs and/or the cheekbones.
[0076] In figure 1A, it can be discerned that the outer
ends 2c-3c of said first sides 2-1, 3-1 are equipped with
straps 6a,6b with complementary hooking elements 6c,
6d.
[0077] One of the straps 6a is adjustable in length, i.e.,
it can have a longer or shorter length depending on how

it is adjusted.
[0078] Furthermore, said second sides 2-2 and 3-2 are
equipped along their entire length with closing elements
5a,5b in the form of zippers or Velcro strips capable of
connecting the second sides 2-2, 3-2 of each of the two
large side compartments with each other.
[0079] It can also be discerned that the two large side
compartments are equipped respectively with an inflation
valve 10-1, to which is connected an inflation hose 11
and a deflation valve 10-2 on the top surfaces 2-6, 3-6
of the two large side compartments near the common
end of the second and fourth sides, which, when inflated,
move these inflation elements to a position near the outer
angle between the second and fourth surfaces 2-2, 2-4
of each of the two large side compartments.
[0080] After folding of the device shown in figures 1A
and 1B in such a way that the second sides 2-2, 3-2 are
in proximity to each other in order to allow the cooperative
in closing of the first connection elements 5a,5b of each
of the two second sides 2-2, 3-2 of the two side compart-
ments 2, 3, the first connection elements 5a,5b and sec-
ond connection elements 6a,6b enable both of the sec-
ond sides 2-2, 3-2 to align themselves in an essentially
vertical position so that the two large side compartments
2 and 3 end up folded approximately 90°, with their outer
side surfaces 2-6, 3-6 essentially vertical, as shown in
figures 1C and 1D.
[0081] In this folded position, the device is capable of
forming a forearm or elbow support.
[0082] In effect, said third and fourth surfaces 2-3, 3-3
and 2-4, 3-4 of the large compartments have become the
top and bottom surfaces, respectively, of said large com-
partments 2, 3; said first and second surfaces 2-1, 3-1,
2-2, 3-2 and said fifth and sixth surfaces 2-5, 3-5, 2-6,
3-6 becoming the inner and outer side surfaces, respec-
tively, of the two large compartments.
[0083] In order to achieve this folding of the two large
side compartments by approximately 90° and the con-
nection of the second surfaces 2-2, 3-2 with the first el-
ements 5a,5b, it is necessary to employ second connec-
tion elements 6a,6b simultaneously, while allowing a cer-
tain distance between the ends 2c-3c of said first surfaces
2-1, 3-1 by adjusting the length of the second connection
elements constituted by the straps 6a,6b.
[0084] By bringing the second surfaces 2-2, 3-2 in
proximity to each other, a portion of said fifth inner sur-
faces 2-5, 3-5 of the two large side compartments 2, 3
are in close contact with each other; the remaining por-
tions up to the first surfaces 2-1, 3-1 progressively wid-
ening in such a way that the remaining portions fifth sur-
faces 2-5, 3-5 form between them a second empty space
7-2 with a V-shaped longitudinal section in a third median
plane P3 parallel to the support plane P on which the
bottom surfaces 2-4, 3-4 rest when the support device is
folded for forming an elbow support.
[0085] The portions of said fifth inner side surfaces 2-5,
3-5 in contact with each other form, as shown in figures
4B and 6B, a cross-sectional channel 8 constituted by
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the convex, curved top rims 8-1 of said inner side walls
2-5, 3-5 extending above their line of contact 8-2.
[0086] The ends of said third top surfaces 2-3, 3-3 of
the device folded in this manner are spaced apart from
each other toward said first side surfaces 2-1, 3-1 and
bridged by the curved, tubular sleeve-shaped third com-
partment 4 ensuring the interconnection in the form of a
handle between said third surfaces 2-3, 3-3 at their end
near the first surface 2-1, 3-1.
[0087] As shown in figures 6, 6A and 6B, it is thus pos-
sible to position the forearm 13-2 in such a way that it is
resting on said third top surfaces 2-3, 3-3 at their back
end i.e. the end beside the second surfaces 2-2, 3-2,
wherein the point of the elbow 13-3 is suspended in space
in said channel 8 above the zone of the contact line 8-2
between the two inner side surfaces 2-5, 5-5 and there-
fore not in contact with the elbow support device.
[0088] The forearm 13-2 is wedged and held in the
channel 8, which reduces the contact zone by virtue of
the convex, curved top surface 8-1 on one hand, and
because of the progressive widening above the second
open space 7-2 of the two inner side surfaces 2-5, 5-5
on the other hand.
[0089] The third compartment 4 is then useful in terms
of placing the hand with the palm facing upwards and
grasping hold of said handle by its bottom surface 4-2.
This position is particularly useful in many circumstances,
such as:

- stabilizing the wrist 13-1 and the forearm for drawing
blood and/or inserting catheters, and

- performing kinesiotherapeutic exercises for the func-
tional rehabilitation of the flexor and tensor muscles
of the hand, fingers and wrist.

[0090] As shown in Figures 8A, 8B and 8C, the device
folded in the elbow support position enables the forearm
to be elevated by aligning the axis of the forearm 13 ap-
proximately perpendicular to the torso at the same time
the patient’s 18 chest 20 is raised by raising his back rest
19; furthermore, this position makes it possible to keep
the forearm at the same or nearly the same height as the
heart, thus enhancing the vascularization of the end of
the hand in such a way that overall, raising the patient’s
chest does cause the patient discomfort, which in turn
can lead to edema because the arm is in a position lower
than the heart.
[0091] Furthermore, as shown in figures 8B and 8C,
by virtue of the adjustable distance of the second con-
nection elements 6a,6b, it is possible to wedge the sup-
port device 1 between the lower limbs 16 of the patient
18 and the side rails 15 of the bed for contributing to the
stabilization of the forearm for drawing blood and/or in-
serting a catheter, as mentioned above.
[0092] Depending on the width of the bed, the second
connection elements 6a,6b can be adjusted to the mini-
mum width I5 as shown in figure 8B or to the maximum
width I6 as shown in figure 8C.

[0093] Enlargement of the space between the ends
2c-3c of the first surfaces 2-1, 3-1 which produces an
enlargement between the ends of the fourth inner sur-
faces 2-4, 4-4 also makes it possible to lower the height
of the end of the elbow support device in the vicinity of
the first surfaces as needed and thus reduce the slope
of the top surfaces 2-3, 3-3 from the second surfaces
2-2, 3-2 at the back end (or second longitudinal end) of
the device to the first surfaces 2-1, 3-1 at the front end
(or first longitudinal end) of said device.
[0094] In figure 4B, the maximum height H of the device
at the top surface 4-1 of the handle-shaped third com-
partment 4 is about 30 cm and essentially equal to the
width L1 of the device in the vicinity of said third compart-
ment, i.e., between the ends of the outer side surfaces
2-6, 3-6 beside the front end (or first longitudinal end) of
the device.
[0095] The ends of said third top surfaces 2-3, 3-3 of
the elbow support device, beside their first longitudinal
end or front end, reach a maximum height H1 of about
25 cm when the device is set in its position of minimum
width L1 with the outer side surfaces 2-6, 3-6 essentially
vertical as shown in figures 1C, 3A and 4C
[0096] When the bottom surfaces 2-4, 3-4 are moved
apart from each other by adjusting the straps of the sec-
ond connection elements 6a, 6b in such a way that the
distance between the ends 2c and 3c is widened, the
heights H and H1 at the front end of the device diminish.
The outer side surfaces 2-6, 3-6 simultaneously assume
a slight vertical inclination.
[0097] Because the device is constituted from a single
envelope having different folding positions between its
various compartments, it will be understood that the sur-
faces of said compartments are not flat, but rounded (with
convex curves after inflation) and that the terms "side
surface, vertical," "top surface, planar" etc are approxi-
mations. The device is illustrated most accurately in fig-
ures 1B,2D and 8B-8C.
[0098] A preferred embodiment is illustrated in figures
2A to 2D, in which the envelope forming said compart-
ments has neither first connection elements 5a-5b on
said first surfaces or first sides 2-2, 3-2, nor second con-
nection elements at the end of said first surfaces or first
sides 2-1, 3-1.
[0099] Instead, the envelope 1a is inserted into a cover
9 having the same shape with two trapezoidal compart-
ments joined at their end near their large base by a rec-
tangular compartment, by introducing the envelope 1a
via an opening 9-1 extending the length of the large bas-
es.
[0100] The cover 9 has first connection elements on
its sides corresponding to or facing the second sides 2-2,
3-2 of the envelope 1a when the latter is inserted in the
cover.
[0101] The cover likewise has, at its outer side ends
beside its front longitudinal end, in other words corre-
sponding or facing the outer ends of the first sides 2-1,
3-1 of the envelope 1a when the latter is inserted in said
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cover, second connection elements 6a-6b.
[0102] The cover has perforations 12 near the angles
between its outer sides in the longitudinal direction XX’
corresponding to said fourth side 2-4, 3-4 of both large
compartments 2,3 of the envelope 1a when the envelope
1a is introduced inside said cover 9. The envelope 1a is
fastened to said cover in the vicinity of the orifices 12 in
which the inflation 10-1 and deflation 10-2 valve stems
are introduced.
[0103] After closing the third connection elements 9-2
of the opening 9-1 of the cover 9, a device 1 as shown
in figure 2C is obtained, which after inflation has the same
contours as the device of figure 1B, as shown in figure
2D, the only difference being that the third connection
element 9-2 of the opening 9-1 is visible in the center of
the first surfaces 2-1, 3-1 and on the outer side surface
turned towards the front end of the third compartment 4,
as shown in figure 3A.
[0104] The device can be connected in series or in
parallel to a mattress formed from sausage-shaped cyl-
inders inflated by a device for supplying compressed air
to and regulating the air pressure in the interior of said
cylinders when the patient is immobilized.
[0105] The support device is thus supplied, as needed,
with air in a regulated manner by the same compressed
air system as the mattress on which it is resting.
[0106] Preferably the air pressure in the device is at a
regulated pressure identical to that of said mattress,
which pressure can be a continuous pressure if the mat-
tress is in the continuous mode, or a regulated alternating
pressure if the mattress is in the alternating mode with
successive inflation and deflation, as is well known.
[0107] The support device can also be disconnected
from the mattress and/or the air supply system, being
airtight, the support device remains inflated.

Claims

1. A support device for the forearm or head of a patient
(18) comprising an inflatable plastic envelope form-
ing two larger side compartments (2, 3) each having,
in the inflated state and an unfolded position, first,
second, third and fourth side surfaces and a fifth,
bottom, surface and a sixth, top, surface, and one
smaller third compartment (4) in the shape of a tu-
bular sleeve positioned crosswise between the side
compartments (2,3), characterized in that the two
large side compartments (2, 3) are symmetrically dis-
posed relative to a first vertical median plane P1 ex-
tending in a longitudinal direction (XX’), each of the
large side compartments having a first side surface
(2-1, 3-1) at a first longitudinal end and a second
side surface (2-2, 3-2) at a second longitudinal end;
in that the two large side compartments are joined
together by the third compartment (4) which inter-
connects opposing third side surfaces (2-3, 3-3) of
the large side compartments, the third compartment

being located near said first longitudinal end of the
large side compartments, and having a second ver-
tical plane of symmetry P2 extending perpendicular
to said first plane of symmetry P1 and to said longi-
tudinal direction (XX’) in that said second surfaces
(2-2, 3-2) each cooperate with or each comprise first
connection elements (5a, 5b) capable of releasably
engaging with each other so as to join said second
side surfaces of the two large side compartments
together, the two large side compartments (2, 3) and
the third small crosswise compartment (4) thus being
able to assume the following two positions with the
device positioned on a horizontal planar support P
in its inflated state:

a) the unfolded position for forming a head sup-
port in which the first connection means are not
engaged and a patient’s neck (17) can be sup-
ported by the third compartment (3), with the two
large side compartments controlling sideways
tilting of the head (14) and without the back of
the patient’s head, contacting said support plane
(P), and
b) a folded position for forming a forearm (13)
support in which said first connection elements
are engaged and the two large side compart-
ments are in a folded position, in which the sec-
ond surfaces (2-2, 3-2) are in close contact and
said third and fourth surfaces (2-3, 3-3, 2-4, 3-4)
of said large compartments become the top and
bottom surfaces, respectively, of said large com-
partments and said first, said second, said fifth
and said sixth surfaces (2-1, 3-1, 2-2, 3-2, 2-5,
3-5, 2-6, 3-6) become the inner and outer side
surfaces, respectively, of said large compart-
ments, and portions of said fifth surfaces of the
two large compartments between the top sur-
faces formed by said third surfaces (2-3, 3-3)
form a channel (8), and the ends of said third
surfaces (2-3, 3-3) are bridged by said third com-
partment (4) in such a way that a patient’s fore-
arm (13) can rest on said third surfaces (2-3,
3-3) of the two large side compartments with the
patient’s elbow (13-3) suspended in space with-
out contacting the third surfaces and the fifth sur-
faces (2-5, 3-5) of the large side compartments,
and wherein the patient’s hand (13-1) can be
inserted in an open space (7-3) between the two
large side compartments (2,3) and the third com-
partment (4) and can grasp hold of said third
compartment (4).

2. A device as in claim 1, wherein

a) in said unfolded position for forming a head
support (14), the section lines in a third median
horizontal plane P3 of said first and second side
surfaces (2-1, 3-1, 2-2, 3-2) are parallel to said
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second plane of symmetry P2, wherein said sec-
tion lines of said second side surfaces (2-2, 3-2)
have a length (I2) shorter than that (I1) of the
section lines of the first surfaces (2-1, 3-1),
wherein each of the two large side compart-
ments (2, 3) has a first trapezoidal shape (T1) in
the third median horizontal plane P3, wherein
said third side surfaces (2-3, 3-3) and the third
compartment (4) delineate a first open space
(7-1) of second trapezoidal shape (T2) in the
third median horizontal plane P3, wherein a top
surface (4-1) of the third compartment (4) has a
height that is lower than the height of said fifth
top surfaces (2-5, 3-5) at said first longitudinal
end of the large side compartments (2,3), and
b) in the folded position for forming a forearm
support (13), portions of said fifth surfaces (2-5,
3-5) of the two large compartments extending
from said second surfaces (2-2, 3-2) are in close
contact with each other, and the remaining por-
tions up to said first surfaces (2-1, 3-1) are pro-
gressively spaced apart in such a way that the
fifth surfaces form a second open space (7-2)
between them, with a V-shaped longitudinal
section, in the third median plane P3, wherein
the space between the top surfaces constituted
by said third surfaces (2-3, 3-3) form the channel
(8) above the portions of the fifth surfaces (2-5,
3-5) in close contact with each other adjacent
said second longitudinal end of said large side
compartments, wherein each third surface (2-3,
3-3) of the large side compartments in the inflat-
ed state has a curved, convex cross-section
(8-1), and the ends of said third surfaces as well
as the end of said second open space (7-2) be-
side the first longitudinal ends of the large side
compartments are spaced apart from each other
and bridged by the third compartment (4) which
interconnects the third surfaces (2-3, 3-3).

3. A device as in claim 1 or 2, wherein the section lines
of said fourth surfaces (2-4, 3-4) in the third median
horizontal plane (P3) are disposed in said longitudi-
nal direction (XX’) of said large side compartments,
approximately at 90° relative to the section lines in
the third horizontal median plane (P3) of said first
and second surfaces (2-1, 3-1, 2-2, 3-2) of said large
side compartments which are disposed in a perpen-
dicular direction (YY’).

4. A device as in any preceding claim, wherein in said
unfolded head support position, the third median hor-
izontal section plane (P3) is a common median plane
of said large side compartments (2, 3) and of said
third compartment (4), and a bottom surface (4-2) of
said third compartment (4) is positioned above the
support plane P.

5. A device as in any preceding claim wherein said first
connection elements (5a, 5b) comprise zippers or
Velcro positioned at the center of the second surfac-
es (2-2, 3-2) and spanning their length in a direction
(YY’) perpendicular to said longitudinal direction
(XX’) of said two large side compartments.

6. A device as in any preceding claim wherein said large
compartments (2, 3) have second connection ele-
ments (6a, 6b) capable of keeping said first longitu-
dinal ends in the longitudinal direction (XX’) of said
fourth surfaces (2-4, 3-4) of said large side compart-
ments at a given distance (I5, I6) apart in said folded
forearm support position.

7. A device as in claim 6, wherein said second connec-
tion elements (6a, 6b) are located near the common
end (2c, 3c) of said first, fourth and fifth surfaces of
each of the two large side compartments, and where-
in said second connection elements (6a, 6b) allow
adjustment of the distance between said common
ends (2c, 3c).

8. A device as in preceding claim wherein said large
side compartments (2, 3) communicate with each
other by means of said third compartment (4), thus
forming a single cell which has a single inflation valve
stem (10-1).

9. A device as in any one of claims 1 to 4 wherein the
device has a cover (9) with a shape of the three com-
partments of the inflatable envelope wherein said
first connection elements (5a, 5b) are provided on a
portion of the cover facing the portions of the inflat-
able envelope (1a) corresponding to the second sur-
faces of the large side compartments, and wherein
said cover has an opening (9-1) with releasable clos-
ing elements (9-2) allowing the introduction and con-
finement of said inflatable envelope in the cover.

10. A device as in claim 9, wherein the device has sec-
ond connection elements (6a, 6b) on a portion of the
cover facing the portion of the inflatable envelope
corresponding to the longitudinal ends of said fourth
surfaces (2-4, 3-4) of said large side compartments.

11. A device as in any one of claims 6, 7 and 10 said
second connection elements (6a, 6b) allow adjust-
ment of the distance between said first ends of the
two large side compartments and comprise two
straps (6a, 6b) equipped with complementary fas-
tening elements (6c, 6d) and wherein the length of
at least one strap (6a) is adjustable.

12. A device as in any preceding claim, wherein the de-
vice is formed from a single inflatable envelope made
of PVC or polyurethane film or fabric impregnated
with PVC or polyurethane or two films of said plastic

17 18 



EP 2 223 674 A1

11

5

10

15

20

25

30

35

40

45

50

55

or fabric materials assembled together.

13. A device as in any preceding claim, wherein the de-
vice pneumatically connected to a supply device for
supplying compressed air to and regulating the air
pressure in a therapeutic mattress formed of inflat-
able cells on which the device is resting, or it is pneu-
matically connected to an air outlet valve of such a
mattress.

14. A device as in any preceding claim, wherein the third
compartment (4) is circular in cross-section.

15. A device as in any preceding claim, wherein in the
folded position the two large side compartments are
at approximately 90° relative to the unfolded position.
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