
WO 2008/057239PCT/US2007/022621 - 1 - PATIENT INCLINE DEVICE HAVING
CENTERLINE SPINAL SUPPORT Cross-Reference to Related Applications
[0001]This application claims priority of U.S. Provisional
Application No. 60/855,874, filed November 1, 2006 and U.S.
Provisional Application No. 60/860,044, filed November 20, 2006 and
U.S. Non-Provisional Application No. 11/732,184, filed April 3, 2007,
each incorporated herein by reference in its entirety. Field of the
Invention [0002]The present invention relates generally to patient
incline devices and, more particularly, to a patient incline device
adapted for use with obese patients. Background of the Invention
[0003]Incline devices for elevating the head and upper torso of a
patient with 



respect to the patient's legs are known. The inclined position
assists breathing and allows the patient more freedom of movement to
observe and to better interact with surrounding objects than in a
flat, supine, position. One specialized use for a patient incline
device is to place the head and neck of the patient in better
position for an intubation procedure in which an endotracheal tube is
inserted into the patient's airway. The desired position for the
patient being intubated, in which the trachea is opened, is sometimes
referred to as the "sniffing" position. [0004]As discussed in U.S.
Patent Publication No. 2005/0193496, it is also lcnown to use incline
devices to elevate the head of patients for whom laying in a supine
condition for extended periods of time would be unhealthy. This is
particularly true for morbidly obese patients because excess fat in
the chest wall area compresses the lungs, making it more difficult
for the patient to breath. Such respiratory difficulty can aggravate
other conditions such as Chronic Obstructive Pulmonary Disease (COPD)
and Congestive Heart Failure (CHF).  WO 2008/057239PCT/US2007/022621
- 2 - chest wall. Elastic work during breathing is performed
primarily during inspiration as the lungs and chest wall are expanded
creating a pressure gradient to move gas into the lungs. Factors that
contribute to the elastic WOB include the stiffness (i.e., a measure
of compliance) of the pulmonary tissue, recoil pressure of the chest
wall, and resistance offered by the abdominal cavity. [0006]When
respiratory excursion (i.e., the outward movement of the chest wall
during inspiration) is impaired by morbid obesity, skeletal or
pulmonary disease, pregnancy or severe burns to the chest wall, the
intrathoracic volume is compressed and chest wall compliance is
impaired. This dramatically increases the WOB that is required to
maintain functional residual capacity and an adequate tidal volume
and can result in ventilation-perfusion (V/Q) mismatch, lung
collapse, and hypoventilation. Also, mask ventilation tends to be
difficult because of low chest wall compliance, particularly for
morbidly obese patients as a result of increased intra-abdominal
pressure caused by large abdominal fat accumulations. [0007]When a
patient is inclined using a conventional incline device having a
sloped incline ramp that contacts the head and upper torso of the
patient, the spine of the patient may not be fully supported along
its length such that an upper portion of the spine curves (i.e.,
analogously to a standing person exhibiting a crooked or "hunched"
posture). Such curvature of the upper spine tends to contract the
chest wall area of the patient. Thus, the respiratory benefits
associated with inclining a patient, particularly an obese patient,
are not fully realized because of undesirable misalignment of the
spine. In addition, the condition of sleep apnea may be aggravated
for patient's that are inclined for extended periods of time with the
spine in an unsupported condition. 



Summary of the Invention [0008]According to the present invention, a
patient incline device includes an incline ramp and a spinal support.
The incline ramp elevates an upper portion of the patient, including
the head, with respect to the lower portion of the patient including
the legs. The spinal support is adapted to contact the back of the
patient whose head is elevated by the incline ramp, such that a
central portion of the back adjacent the spine is  WO
2008/057239PCT/US2007/022621 - 3 - supported and lifted with respect
to the sides and arms of the patient. The incline device may also
include a head support pillow. [0009]The support of the spine
provided by the spinal support promotes spinal alignment by limiting
curvature of the spine. The lifting of the spine with respect to the
outwardly located sides and arms of the patient redistributes patient
body mass away from the centerline of the patient into spaces defined
along opposite sides of the spinal support. This redistribution of
patient mass desirably results in outward lateral extension of the
chest wall, thereby promoting pulmonary mechanics. 100101According to
one embodiment, both the incline ramp and the spinal support of the
incline device are inflatable. The device may include an inlet
connected to the incline ramp for inflating the incline ramp and
holes between the incline ramp and the spinal support for inflating
the spinal support. Alternatively, the incline ramp and spinal
support may define separate chambers and the device includes an inlet
for each of the incline ramp and the spinal support. According to one
embodiment, the device also includes a separate head support pillow
having an inlet. According to one embodiment, the incline ramp is
static (i.e., non-inflating) and comprises a cushioning material in
an interior of the incline ramp. 



[0011]Preferably, the incline ramp and spinal support are located on
an upper surface of an underlying support. The incline ramp and
spinal support may be removably attached to the underlying support
or, alternatively, may be secured to the underlying support.
According to one embodiment, the device includes a base member having
an upper surface on which the incline ramp and spinal support are
located. The base member may be adapted for attaching the base member
to an underlying support member. According to one embodiment, the
device also includes a support pad on which the base member is
located. The support pad may be adapted for attaching the support pad
to an underlying support member. [0012]According to one embodiment,
the patient incline device comprises a transfer device including an
inflatable plenum having holes in a bottom sheet to create a
load-bearing cushion of discharging air beneath the transfer device
to facilitate sliding  - 4 - movement on an underlying surface. The
transfer device preferably includes side pull straps for applying
pulling force to the transfer device. 100131The support of the
patient's back provided by the spinal support of the present
invention also makes the clavicle areas and the subclavian vessels
more prominent. This facilitates easier central venous access,
thereby obviating the need for traditional foims of patient
positioning using hospital linens or towels. According to one
embodiment of the invention, the incline device also includes
clavical supports located on opposite sides of the incline ramp. The
clavical supports may define separate interiors for independent
inflation with respect to the incline ramp or, alternatively, may
define integral extensions of the interior of the incline ramp for
common inflation. [0014]According to one embodiment, a pulsating
pressure system is provided for 



delivering air pulses to one or more inflatable chambers of the
patient incline device to promote skin integrity and patient comfort.
According to one embodiment, the pulsating pressure system includes
an air supply (e.g., a pump) and a regulator receiving air from the
air supply. The regulator is preferably adapted to deliver air to a
plurality of chambers of the an incline device that are separated
from each other. Preferably, the regulator is adapted for delivery of
either pulsed air or non-pulsed air via outlets of the regulator to
each chamber connected to an outlet of the regulator. According to
one exemplary embodiment, the regulator is adapted to deliver air to
up to four chambers. The pulsating pressure system preferably
includes a controller having buttons associated with each outlet of
the regulator for switching between a pulsed-air delivery and a
non-pulsed air delivery via the outlet. In this manner, any
combination of the chambers can be pulsed by the pulsating pressure
system. [0015]According to one embodiment, an air supply may include
a source of pressurized air and a heating device for raising the
temperature of the pressurized air. Preferably, the heating device is
connected to the pressurized air source in an in-line manner and can
be turned on and off by an operator for delivery of either heated or
non-heated air by the air supply. According to one embodiment, an air
supply includes a source of pressure air, a heating device and a
pulsating pressure system. Alternatively  WO
2008/057239PCT/US2007/022621 - 5 - to heating the patient, the
patient incline device could also be adapted to cool the patient by
providing ventilating openings in an upper surface of an inflatable
portion of the incline device on which the patient is received.
Preferably, unheated air would be directed to the patient through the
ventilating openings to provide cooling ventilation to the patient.
Any inflatable component of an incline device according to the
invention could be adapted to include ventilating openings, such as
the incline ramp, the centerline support and the base member, for
example. 00161According to one aspect of the invention, a system
includes a ventilator for delivering a ventilation gas to a patient
and a patient incline device. A control system monitors the rate at
which ventilation gas is delivered to the patient and adjusts the
inflation of one or more inflatable chambers of the incline device in
response to changes in the monitored breathing rate of the patient.
Preferably, the control system is adapted to provide both a
controlled inflation and a controlled deflation of the inflatable
chamber. According to one embodiment, the inflation of the incline
ramp is varied to adjust the patient. Brief Description of the
Drawings [0017]Figure 1 is a perspective view of an inflatable
patient incline device 



according to a first exemplary embodiment of the invention including
an incline ramp, a head support pillow and a centerline spinal
support removably attached to a base member. 100181Figure 2 is a
perspective view of a patient incline device according to a second
exemplary embodiment of the invention including a static incline ramp
and an inflatable centerline spinal support secured to a base member.
[0019]Figure 3 is a perspective view of a patient incline device
according to a third exemplary embodiment including an incline ramp,
a head support pillow and a centerline spinal support secured to a
pad.  - 6 - [0020]Figure 4 is a perspective view of a patient incline
device according to a  fourth exemplary embodiment including an
incline ramp, a head support pillow, a centerline spinal support, a
base member, a pad, and an inflatable transfer device. [0021]Figures
5 and 6 are end views of a patient supported on a patient incline
device illustrating the effect on a supported patient provided by the
centerline spinal support of the present invention. 



[0022]Figures 7 and 8 are side views of a patient supported on a
patient incline device illustrating the effect on a supported patient
provided by the centerline spinal support of the present invention.
[0023]Figure 9 is a perspective view of patient incline device
according to a fifth exemplary embodiment of the invention including
an incline ramp, a head support pillow, a centerline spinal support,
and clavicle area supports located on opposite sides of the incline
ramp. [0024]Figure 10 is a perspective view of a patient incline
device according to a sixth exemplary embodiment including an incline
ramp having clavicle area support regions located on opposite sides
of the incline ramp as integral extensions of the incline ramp.
[0025]Figure 11 is a schematic illustration of a pulsating pressure
control system. [0026]Figure 12 is a schematic illustration of an air
supply system including a heating device in-line with a pressurized
air source. [0027]Figure 13 is a schematic illustration of an air
supply system including a source of pressurized air, a heating device
and a pulsating pressure system. 



[0028]Figure 14 is a schematic illustration of a
ventilation/inflation system including a ventilation system, a
patient incline system, and a controller adapted to control the
operation patient incline system in response to changes in
ventilation gas delivered to a patient from the ventilation system.
- 7 - Description of the Invention [0029]Referring to the drawings,
where like numerals identify like elements, there is shown in Figure
1 a patient incline device 10 according to an exemplary embodiment of
the invention including an incline ramp 12 and a centerline spinal
support 14 located on an upper surface 18 of a base member 16. As
described in greater detail below, the centerline spinal support 14
is adapted to contact a central portion of the patient's back
adjacent the spine and below the shoulders of the patient and to
support the central back portion at a height above the base member
16. The elevated support of the central back portion provides proper
support for the spine and laterally redistributes patient mass on
opposite sides of the spinal support, especially when the patient is
obese. The redistribution of patient mass results in a lateral
extension of the chest wall, instead of a relatively collapsed
condition associated with incline without the centerline spinal
support 14. The lateral extension of the chest wall promotes
puhnonary mechanics. [0030]The incline ramp 12 of the device 10 is
located on the base member 16 adjacent to a forward or head end 20 of
the incline device 10 and is arranged for contact with an upper
portion of a patient (e.g., head, neck, upper torso) such that the
upper portion of the patient is elevated at an angle with respect to
a lower portion of the patient (e.g., legs, feet). The incline ramp
12 includes a substantially planar bottom 22 and an upper surface 24.
The upper surface 24 of the incline ramp 12 slopes downwardly from a
forward end 26 of the incline ramp 12 (i.e., the end of the incline
ramp 12 located adjacent the head end 20 of the device 10) towards a
rearward end 28 of the incline ramp 12. The slope of the upper
surface 24 of incline ramp 12 is substantially constant along a
majority of the ramp's length. As a result, the incline ramp 12 has a
cross-section that is generally triangular in shape to provide the
above-described angled elevation of the upper portion of the patient.
[0031]The centerline spinal support 14 of the incline device 10
includes a substantially planar bottom 30 and an upper surface 32.
The depicted spinal support 14 decreases in vertical thickness
towards a rearward end 34 of the centerline spinal support 14 (i.e.,
as one moves away from the head end 20 of the device 10 and towards a
foot end that is not shown). The upper surface 32 of the centerline
spinal support 14 



- 8 - is not sloped at a constant angle and, instead, defines a
curving profile along a majority of it's length. Thus, unlike the
incline ramp 12, which is generally triangular in cross-section, the
depicted spinal support 14 defines a rounded profile. The centerline
spinal support 14 is located on the base member 16 rearwardly of the
incline ramp 12 and preferably is located immediately adjacent the
incline ramp 12 in contact with a portion of the incline ramp 12. As
shown, the spinal support 14 includes a forward end 36 that is
preferably angled obliquely with respect to the bottom 30 such that
substantially the entire forward end 36 of the spinal support 14
contacts the incline ramp 12. Positioned immediately rearward of the
incline ramp 12 in this manner, the spinal support 14 is arranged to
contact the back of a patient who is received on the incline device
10 and elevated by the incline ramp 12 of the device 10. [0032]The
centerline spinal support 14 has a width, W" which is reduced with
respect to a width, W" of the incline ramp 12. As shown, the spinal
support 14 is located in a substantially centered fashion with
respect to the adjacent incline ramp 12. Centrally located in this
manner with respect to the incline ramp 12, the centerline spinal
support is adapted for contact with a middle portion of the patient's
back near the spine of the patient. A space 38 is defined along each
of opposite lateral sides of the spinal support 14 because of the
above-described reduced width, W" of the spinal support 14. Each
space 38 is adapted for receiving a portion of the patient's arms,
and perhaps other laterally-portions of the patient in the case of an
obese patient. [0033]As described above, the centerline spinal
support 14 is located immediately rearward of the incline ramp 12. As
a result, the centerline spinal support 14 is arranged to contact the
patient's back adjacent the spine such that the spine is supported by
the spinal support 14. The support of the spine by the spinal support
14 limits curvature of the spine that might otherwise result from
incline of the patient without the spinal support 14. The upper
surface 32 of the depicted spinal support 14 is convexly curved along
a majority of its length to define a generally rounded profile. This
is not a requirement of the invention, however. The upper surface 32
of the spinal support 14 is not limited to any particular shape and
could, for example, include a substantially constant slope along a
majority of its length to define a generally triangular cross
section.  [0034]As also described above, laterally-located portions
of the patient including a portion of the patient's arms are located
in the spaces 38 defined along the opposite lateral sides of the
centerline spinal support 14 for support on the upper surface 18 of
the base member 16. Therefore, the central portion of the patient's
back adjacent the spine is supported at a height (i.e., lifted) above
the opposite lateral side portions of the patient in the spaces 38.
The lifting of the spinal area in this manner with respect to the
side portions of the patient redistributes patient mass outwardly,
thereby resulting in an associated lateral extension of the chest
wall. In the case of an obese patient, gravity forces acting on large
fat accumulations that would otherwise be compressing the chest wall
area absent the centerline spinal support 14 will tend to draw the
fat accumulations into the spaces on the base member 16 beside the
centerline spinal support 14. The resulting configuration of the
patient supported on the incline device 10 is somewhat analogous to
that resulting when a standing person arches the back and draws the



[0035]According to one presently preferred embodiment, the base
member 16 comprises a flexible sheet made from any suitable
therapeutic material. A flexible sheet, however, is not required.
Other base members could be used including base members that are
substantially rigid in construction. As shown, the incline ramp 12
and centerline spinal support 14 are attached to the base member 16
by suitable fasteners 40 carried on peripheral tabs 42 and straps 44
respectively connected to the incline ramp 12 and the spinal support
14. Preferably, the fasteners 40 comprise snap members as depicted.
Any suitable means of attachment, however, could be used instead of
the depicted snap members. [0036]As should be understood, the
attachment between the base member 16 and the incline ramp 12 and
spinal support 14 provided by the fasteners provides for alternative
attachment of the incline ramp 12 and spinal support 14 to any
suitable underlying support member instead of the depicted base
member 16. Also, it is not required that the incline ramp 12 and
spinal support 14 be removable as depicted. As an alternative, the
incline ramp 12 and spinal support 14 could instead be incorporated
in an integral, non-removable manner with an underlying support
member (e.g., a sheet, an inflatable or static pad, an inflatable
transfer device, etc.). In addition, it is  - 10 - conceivable that
the spinal support 14 and incline ramp 12 could be adapted for
separation from each other such that the incline ramp 12 could be
used without the spinal support 14. [0037]The depicted patient
incline device 10 includes a head support pillow 46 for supporting
the patient's head. As shown, a portion of the head support pillow 46
is located on the upper surface 24 of the incline ramp 12 adjacent
the head end 20 of the incline device 10. The head support pillow 46
is preferably centrally located between opposite lateral sides of the
incline ramp 12 such that the head support pillow 46 is substantially
aligned with the spinal support 14. [0038]Each of the incline ramp
12, centerline spinal support 14, and head support pillow 46 of
patient incline device 10 is inflatable. The patient incline device
10 includes an inlet 48 connected to the incline ramp 12 for
introducing a gas such as air (e.g., by attaching an air pump to the
inlet 48) into an internal chamber defined by the incline ramp. As
shown, the device 10 includes openings 50 communicating between the
incline ramp 12 and the centerline spinal support 14 such that air
from the incline ramp 12 will be transferred into the centerline
spinal support 14 to inflate the spinal support 14. In this manner,
the incline ramp 12 and centerline spinal support 14 are both
inflated from air introduced in the incline ramp 12 via the air inlet
48. 



[00391The patient incline device 10 includes a second inlet 52
connected to the head support pillow 46 for inflating the head
support pillow 46 (e.g., by attaching an air pump to the inlet 52).
Preferably, the interior of the head support pillow 46 is separated
from the interior of the incline ramp 12 to provide for independent
inflation of the support pillow 46 and incline ramp 12. In this
manner, the incline ramp 12 can be separately inflated for use
without the head support pillow 46, for example. [0040]Referring to
Figure 2, there is shown a patient incline device 54 according to a
second exemplary embodiment of the invention. Similar to the incline
device 10 of Figure 1, the incline device 54 includes an incline ramp
56 for elevating an upper portion of a patient and a centerline
spinal support 58. Like the spinal support 14 of incline device 10,
the spinal support 58 of incline device 54 is located rearward of the
incline ramp 56 to properly support the spinal area of the back and
to lift the spinal area  with respect to side portions of the patient
to laterally extend the chest wall. The incline ramp 56 and
centerline spinal support 58 are located on an upper surface 62 of a
base member 60. [0041]The centerline spinal support 58, like the
spinal support 14 of incline device  10, is inflatable. An inlet 64
is connected to the spinal support 58 for introducing a gas such as
air into the interior of the spinal support 58. The incline ramp 56
of patient incline device 54, however, is preferably not inflatable.
Suitable cushioning materials for filling the interior of incline
ramp 56 include a foam, batting, or gel material. Constructed in this
manner to include an inflatable spinal support 58, the incline device
54 desirably provides for inclined support of a patient on the static
(i.e., non-inflatable) incline ramp 56 of device 54 with or without
the additional support being provided by the inflatable spinal
support 58. It is conceivable, however, that the centerline spinal
support 58 could also be non-inflatable like the incline ramp 56 by
including a cushioning filler material such as foam, batting or gel
in the interior of the spinal support 58. [0042]The incline ramp 56
and centerline spinal support 58 of incline device 54 



preferably are secured to the upper surface 62 of base member 60 and,
therefore, are not adapted for removal from the base member 60 in the
above-described manner for incline device 10. [0043]As shown, the
relative dimensions between the incline ramp 56 and centerline spinal
support 58 of incline device 54 are similar to those of patient
incline device 10 such that spaces are defmed above the upper surface
62 of base member 60 along opposite lateral sides of the spinal
support 58. In the manner described above for device 10, these spaces
are adapted for receiving side portions of a patient, particularly
those of an obese patient, when the spine of the patient is supported
on the spinal support 58. [0044]Referring to Figure 3, there is shown
a patient incline device 66 according to a third exemplary embodiment
of the invention. The incline device 66 includes an incline ramp 68
and a centerline spinal support 70 located on an upper surface 74 of
a base pad 72. The incline device 66 also includes a head support
pillow 76 located on  



- 12 - the incline ramp 68 adjacent a head end of the incline device
66. Preferably, each of the incline ramp 68, the centerline spinal
support 70 and the head support pillow 76 is inflatable. Like the
incline device 10 of Figure 1, the patient incline device 66 includes
inlets 78, 80 for inflating the incline ramp 68 and head support
pillow 76, respectively, and holes 82 between the incline ramp 68 and
the spinal support 70 for inflating the spinal support 70. The base
pad 72 could define an inflatable chamber. Alternatively, the base
pad 72 could include any suitable supporting material in an interior
of the base pad (e.g., foam, gel, cotton, etc.). [0045]In a similar
manner as that described above for devices 10, 54, the incline ramp
68 and centerline spinal support 70 of device 66 are dimensioned with
respect to each other so as to define spaces on the upper surface 74
of base pad 72 along each of opposite lateral sides of the spinal
support 70. As described above, these spaces are adapted to receive
opposite side portions of a patient, particularly an obese patient,
whose spine is supported by the spinal support 70. [0046]The patient
incline device 66 includes fasteners 84 located on tabs 86 connected
to the base pad 72 about the periphery of the base pad 72 and
adjacent a bottom surface of the pad. Arranged in this manner, the
fasteners 84 provide for removable attachment of the device 66 to an
underlying support member. [0047]Referring to Figure 4, there is
shown an inflatable patient incline device 88  according to a fourth
exemplary embodiment of the invention. The incline device 88 includes
an incline ramp 90 and a centerline spinal support 92 located on an
upper surface 96 of a base member 94. The incline device 88 also
includes a head support pillow 98 located on the incline ramp 90
adjacent a head end of the incline device 88. Preferably, each of the
incline ramp 90, the centerline spinal support 92 and the head
support pillow 98 is inflatable. Like the incline device 66, the
patient incline device 88 includes inlets 100, 102 for inflating the
incline ramp 90 and head support pillow 98, respectively. Unlike
incline device 66, however, the device 88 does not include inflation
holes between the incline ramp 90 and spinal support 92 and, instead,
includes a separate inlet 104 for inflating the spinal support 92. As
shown, the 104 inlet is elongated to extend to the spinal support 92
through an interior portion of the incline  - 13 - ramp 90. The inlet
104 extends from a side surface of the incline ramp 90 for receiving
a gas (e.g., air) from a source (e.g., an air pump). This arrangement
desirably locates the exterior portion of the inlet 104 away from the
lateral sides of the spinal support 92, thereby limiting contact
between the patient the inlet 104 in the spaces defined along the
opposite lateral sides of the spinal support 92. 



[0048]The patient incline device 88 includes a pad 106. Similar to
base pad 72 of device 66, the pad 106 could comprise an inflatable
chamber or, alternatively, could include any suitable supporting
material in an interior of the pad 106. The base member 94 is located
on an upper surface of the pad 106. According to one presently
preferred embodiment, the base member 94 comprises a flexible sheet.
However, this is not required and the base member 94 could be
substantially rigid in construction. The device 88 includes fasteners
108 mounted on tabs 110 about the periphery of the base member 94.
The fasteners 108 are attached to cooperative fasteners mounted on
tabs located about the periphery of the pad 106. This arrangement
provides for a releasable attachment between the base member 94 of
incline device 88 and the pad 106. [0049]The patient incline device
88 also includes a patient transfer device 112.  The patient transfer
device 112, in the well known manner, includes an inflatable plenum
and holes in a bottom surface to create a load-bearing cushion of
escaping air beneath the transfer device 112 to facilitate sliding.
The pad 106 of the patient incline device 88 is located on an upper
surface of the patient transfer device 112. The incline device 88
includes fasteners 114 mounted on tabs 116 located about the
periphery of the pad 106 adapted for releasable attachment to
cooperative fasteners mounted on tabs located about the periphery of
the transfer device 112. Similar to the fasteners 108, the fasteners
114 provide for a releasable attachment between the pad 106 and the
transfer device 112. To facilitate the sliding movement of the
patient incline device 88 along an underlying surface, the incline
device includes pull straps 118 on the transfer device 112. As shown,
the pull straps 118 are located along lateral sides of the transfer
device 112 to facilitate the application of a pulling force to the
sides of the transfer device 112.  WO 2008/057239PCT/US2007/022621 -
14 - [0050]Referring to Figures 5 through 8, the lateral chest wall
extension and spinal support provided by the above-described
centerline spinal support of the present invention is illustrated.
Referring first to Figure 5, an obese patient 120 is shown laying on
an incline device 122 having an incline ramp 124 elevating the upper
portion of the patient and a head support pillow 126 located at a
head end of the incline device 122 for supporting the head 128 of the
patient. The incline device 122, however, either does not include a
centerline spinal support according to the present invention or,
alternatively, includes a spinal support that is in a deflated
condition. As shown, the elevation of the upper portion of the
patient 120 provided by the incline ramp 124 without a spinal
supporting lifting the spine causes the chest wall 130 of the patient
120 to collapse with respect to opposite lateral side portions 132 of
the patient 120. [0051]Referring now to Figure 6, the incline device
122 has now been provided 



with a centerline spinal support or, alternatively, a previously
deflated spinal support has now been inflated. As described above,
the centerline spinal support of the present invention contacts and
supports the spinal area of the back to limit curvature of the spine
and lifts the spine with respect to opposite side portions 132 of the
patient 120, which are supported in the spaces defined on opposite
sides of the spinal support. The resulting redistribution of patient
mass into the spaces beside the spinal support of incline device 122
in the above-described manner causes the chest wall 130 of the
patient 120 to be extended laterally outwardly in Figure 6 compared
to the condition of the chest wall 130 shown in Figures.
[0052]Referring to Figures 7 and 8, the effect of the centerline
spinal support of the present invention is illustrated from a side
view of a patient 134. Referring first to Figure 7, the patient 134
is shown supported on an incline device 136 having an incline ramp
138 and a head support pillow 140. The incline device 136 depicted in
Figure 7 either does not include a centerline spinal support or,
alternatively, includes a spinal support that is in a deflated
condition. [0053]Referring to Figure 8, the change in the position of
patient 134 by providing a centerline spinal support in the
above-described manner is illustrated. The outline of patient 134
without the spinal support providing support for the patient is shown
in  WO 2008/057239PCT/US2007/022621 - 15 - Figure 8 by solid line
142. The outline of the patient with the spinal support of the
present invention providing support is shown in Figure 8 by the
dashed line 144. As discussed above, the centerline spinal support of
the present invention is adapted to contact a central portion of the
patient's back located below the shoulders of the patient and support
the central back portion at a height above the base of the incline
device. The elevated support of the central portion of the patient's
back provided by the spinal support of the present invention is
illustrated in Figure 8 by dashed line 146. As shown, the change in
the supported position of the central portion of the patient's back
with the centerline support (i.e., the height supported height
represented by dashed line 146) is relatively large compared to the
change in the outline of the patient (i.e., the vertical distance
between lines 142 and 144). This results because of the
above-described redistribution of patient mass. While the spinal
region is elevated by the centerline spinal support to the desired
condition represented by dashed line 146, the patient mass that had
previously been located in the chest wall region is now redistributed
laterally into the lateral side spaces extending beside the spinal
support. As a result, the overall outline of the patient is raised
only slightly compared to the vertical change in the spinal region of
the patient. [0054]The outward lateral extension of the chest wall
provided by the centerline spinal support of the present invention
improves pulmonary mechanics. Abnormal diaphragm position and upper
airway resistance are attenuated. Functional residual capacity, vital
capacity, total lung capacity, inspiratory capacity, minute
ventilatory volume, and expiratory reserve volume are all improved.
Furthermore, the safe apnea period following a pre-oxygenation
procedure during an anesthetic induction is desirably prolonged
because of improved chest wall compliance. 



[0055]A particularly beneficial application of the incline device
having centerline spinal support according to the present invention
is for patients having ARDS (acute respiratory distress syndrome).
ARDS patients are subject to inflammation caused by fluid buildup in
the lungs and external compression of the lower lung lobes by an
enlarged heart or other abdominal weight exerted on the lung.  WO
2008/057239PCT/US2007/022621 -16- 10056]Referring to Figure 9, there
is shown a patient incline device 148 according to a fifth exemplary
embodiment of the invention. The patient incline device 148 includes
an incline ramp 150 and a centerline spinal support 152 located on an
upper surface 156 of a base member 154. The incline device 148 also
includes a head support pillow 158 located on the incline ramp 150
adjacent a head end of the incline device 148. Preferably, each of
the incline ramp 150, the spinal support 152 and the head support
pillow 158 is inflatable. Like the incline device 10 of Figure 1, the
patient incline device 148 includes inlets 160, 162 for inflating the
incline ramp 150 and head support pillow 158, respectively, and holes
164 between the incline ramp 150 and the spinal support 152 for
inflating the spinal support 152. [0057]The patient incline device
148 of Figure 9 includes clavicle area supports  166 on each of
opposite sides of the incline ramp 150 for contacting and supporting
the shoulder areas of a patient being elevated by the incline ramp
150 of the device 148. Preferably, the clavicle area supports 166 are
inflatable and have interiors that are separated from the interior of
the incline ramp 150 of device 148 to provide for use of the device
148 without the clavicle area supports 166. The device includes
fasteners 168 on straps 172 and tabs 174 providing a releasable
attachment of the incline ramp 150, the spinal support 152, the head
support pillow 158 and the clavicle area supports 166 to the base
member 154. [0058]As described above, the centerline spinal support
152 of the present invention lifts the spine into a proper position
and redistributes patient mass such that the chest wall of the
patient is extended outwardly. The redistribution of patient mass
provided by the support of the patient on the spinal support 152 also
has the additional benefit of placing the clavicle areas and the
subclavian vessels of the patient in a more prominent position than
would result from incline of the patient without the spinal support
152. This facilitates central venous access in the area of the
patient's clavicle areas, thereby obviating the need for traditional
forms of patient positioning using hospital linen and towels. The
support of the shoulder areas of the patient provided by the clavicle
area supports 166 desirably relieves stress that might otherwise be
placed on this region of the patient, particularly obese patients,
thereby promoting vascular integrity and patient comfort. 



WO 2008/057239PCIYUS2007/022621 -17- 100591 Referring to Figure 10,
there is shown a patient incline device 174 according to a sixth
exemplary embodiment of the invention. The patient incline device 174
includes an incline ramp 176 and a centerline spinal support 178
located on an upper surface 182 of a base member 180. The incline
device 174 also includes a head support pillow 184 located on the
incline ramp 176 adjacent a head end of the incline device 174.
Preferably, each of the incline ramp 176, the spinal support 178 and
the head support pillow 184 is inflatable. Like the incline device 10
of Figure 1, the patient incline device 174 includes inlets 186, 188
for inflating the incline ramp 176 and head support pillow 184,
respectively, and holes 190 between the incline ramp 176 and the
spinal support 178 for inflating the spinal support 178. [0060]The
incline ramp 176 of the patient incline device 174 includes clavicle
area support regions 192 extending outwardly on opposite sides of the
incline ramp 176. The clavicle area support regions 192 of the
incline ramp 176 of device 174 are preferably dimensioned in
generally the same manner as the clavicle area supports 166 of
incline device 148 and function in a similar manner to support the
shoulder areas of a patient. The clavicle area support regions 192,
however, do not include interiors that are separated from the
interior of the incline ramp 176 and, instead, define integral
extensions of the interior of the incline ramp 176. [0061]Referring
to Figure 11, there is illustrated a pulsating pressure system 196
adapted for use with an inflatable incline device, such as device 88
of Figure 4. The pulsating pressure system 196 includes an air,
supply 198. Preferably, the air supply 198 comprises an air pump.
However, any suitable source of air could alternatively be used. The
pulsating pressure system 196 includes a regulator 200 connected to
the air supply 198 to receive air from the air supply 198. The
regulator 200 of the pulsating pressure system 196 is adapted to
transmit pulses of air to an inflatable air chamber. As understood by
those skilled in the art, the pulsing of air delivered to an
inflatable chamber in this manner provides desirable therapeutic
benefits for a patient supported atop such a chamber by promoting
skin integrity and patient comfort. The therapeutic benefits
associated with delivery of pulsed air to an inflatable chamber of a
patient support device are well known and no further description is
required.  - 18 - 



[0062]The depicted regulator 200 of pulsating pressure system 196
includes four outlets 202, 204, 206, 208 for respectively delivering
air from the air supply 198 to first, second, third and fourth air
chambers of an incline device. Although four outlets are shown, the
invention is not so limited and the regulator 200 could be modified
as desired to include more (or fewer) outlets than the four that are
shown. Preferably, the regulator 200 is adapted such that either
pulsed air or non-pulsed air can be directed by the regulator into
each of the outlets 202, 204, 206, 208 to inflate an associated
inflatable component or removed from the outlets for deflation. In
this manner, the air delivered to a plurality of chambers connected
to the regulator 200 can be pulsed in any combination of the
chambers. For example, the pulsating pressure system 196 could be
attached to the inflatable incline device 88 of Figure 4 such that
separate chambers respectively defined by the incline ramp 90, the
spinal support 92, the head support pillow 98, and the pad 106 are
pulsed by the pulsating pressure system 196 in any combination. It
should be understood that the system 196 could be adapted to include
one or more additional outlets for delivering air to additional
chambers such as the transfer device 112 of Figure 4 for example.
[0063]The pulsating pressure system 196 includes a control unit 210
connected to the regulator 200 to control the distribution of air to
the outlets 202, 204, 206, 208. The control unit 210 includes four
buttons 212 respectively labeled 1 through 4 to respectively identify
the outlets 202, 204, 206, 208. Preferably, the buttons 212 operate
in an on/off manner to alternately enable passage of air pulses to
the associated chamber or prevent passage of the air pulses. Next to
each button 212, the control unit 210 includes a light (e.g., an LED)
214 to indicate whether the associated outlet is in the enabled
("ON") state or disabled ("OFF") state. The lights 214 readily
identify to the user which of the chambers are receiving air pulses
from the pulsating pressure system 196. [0064]Referring to Figure 12,
there is shown an air supply system 216 for inflating an inflatable
device such as any of the above-described patient incline devices.
The air supply system 216 includes a source of air (e.g., a pump) 218
adapted to provide pressurized air for deliver to the inflatable
chambers of one of the above-described patient incline devices. The
air supply system 216 also includes a heating device 220.  - 19 - As
shown, the heating device 220 receives pressurized air from the air
source 218 via air line (or conduit) 222 and is adapted to heat the
pressurized air to raise the temperature of the pressurized air.
Preferably, the temperature of the heated air is slightly warmer than
normal body temperature (e.g., approximately 100-105 degrees
Fahrenheit). Such slightly warmed air facilitates patient comfort by
limiting heat transfer from the patient, for example for a patient
supported on an incline device during a medical (e.g., bariatric)
procedure. The actual temperature of the heated air, however, is not
critical and could vary from this range. As shown, the heating device
220 is configured in system 216 as an in-line device with the heated
air being discharged from the heating device 220 via air line 224 for
delivery to the inflatable device such as the above-described patient
incline devices. As should be understood, a manifold system could be
connected to the discharge line 224 downstream of the heating device
220 for splitting the supplied air into separate lines for delivery
to multiple inflatable chambers. [0065]The heating device 220



[0066]The patient incline device of the present invention could,
alternatively, be adapted to provide for the cooling of a supported
patient. Patient cooling could be facilitated by supplying small
ventilation openings in one or more upper surfaces of the patient
incline device on which a patient is received. Ventilating air holes
provided in upper surfaces of inflatable patient support devices are
well known and, therefore, no further description is necessary. As
should be understood, any inflatable component of a patient incline
device according to the present invention could be adapted to include
ventilating air holes in an upper surface such as the incline ramp,
the centerline support and the base pad, for example. As should also
be understood, the cooling feature for the ventilating openings
results from the flow of air directed from the ventilating openings
to the patient and does not require that the air be chilled.  - 20 -
[0067]Referring to Figure 13, there is shown an air supply system 228
according to  another exemplary embodiment. Similar to air supply
216, the air supply 228 includes an air source (e.g., pump) 230 for
providing a supply of pressurized air to an inflatable device such as
the above-described patient incline devices. The air supply system
228 also includes a heating device 232 connected to the air source
230 in an in-line manner by an inlet and discharge air lines 234,
236. Similar to heating device 220 of supply system 216, the heating
device 232 preferably delivers pressurized air that is heated to a
temperature slightly warmer than normal body temperature to
facilitate the comfort of a patient supported on an inflated device
by limiting loss of body heat from the patient. [0068]The air supply
system 228 includes a pulsating pressure system 238 connected to the
discharge line 236 for receiving pressurized air from the heating
device 232. Similar to the above-described pulsating pressure system
196, the pulsating pressure system 238 includes a regulator 240 and a
controller 242 for selectively delivering pulsating pressurized air
via lines 244. [0069]Referring to Figure 14, there is shown
schematically a patient ventilation/incline system 246 according to
the present invention. The system 246 includes a patient ventilator
248 having a ventilator unit 250 providing a supply of a ventilation
gas (e.g., oxygen) and a regulator 252. The regulator 252 is adapted
to control the delivery of the ventilation gas from the ventilator
unit 250 to a patient (e.g., via a ventilator mask) depending on the
needs of the patient. Such ventilators providing demand-type
regulation of the ventilation gas to a patient are well known and no
further description is required. 



[0070]The ventilation/incline system 246 includes a patient incline
system 254. The incline system 254 includes a patient incline device
256 and an air supply 258. The incline device 256 could embody one of
the above-described incline devices but is not so limited. For
example, the incline device could be a device such as shown in Figure
8 of U.S. Publication No. 2005/0193496. As disclosed in the
publication, the incline device includes an incline ramp and a head
support pillow and an inflation control system that is adapted to
separately control the inflation of the head pillow and the incline
ramp. Such separate control of the inflation provides for a
fine-tuning of the  - 21 - position of the patient's head and torso
that is desirable, for example, to achieve an optimum "sniffing
position" that facilitates an intubation procedure. The disclosure of
U.S. Publication No. 2005/0193496 is incorporated herein in its
entirety. [0071]The ventilation/incline system 246 includes a control
system 260 including a controller 262 for controlling the inflation
of one or more inflatable chamber of the incline device 256 depending
on the operation of the ventilator 248. As shown, the controller 262
is connected to the regulator 252 of the ventilator 248. The
controller 262 is adapted to receive a signal from the regulator 252
representing the rate at which the ventilating gas is being delivered
to the patient from the ventilator 248, thereby monitoring the
patient's breathing rate. As shown, the controller 262 is also
connected to the incline system 254. The controller 262 is adapted,
preferably by means of an algorithm of the controller 262 to direct
the incline system 254 to adjust the position of the patient in
response to monitored changes in the patient's breathing. [0072]For
example, an obese patient receiving ventilating gas from the
ventilation system 248 may initially be placed onto the incline
device 256 in a substantially flat, supine, condition. Over time, the
breathing of the patient may become labored with the patient
remaining in the fully supine position. Preferably, the controller
262 is programmed to direct the air supply 258 of the incline system
254 to vary the position of the patient by varying the inflation of
the incline ramp of the incline device, thereby elevating the upper
torso of the patient from the fully supine position. As discussed
above, the inclining of the patient from the fully supine position
facilitates easier breathing, particularly for obese patients.
[0073]Preferably, the incline system 254 is adapted to provide for
both a controlled inflation of the incline device 256 and a
controlled deflation of the incline device 256 in response to control
signals from the controller 262. In this manner, the controller 262
of the control system 260 could, for example, direct the incline
system 254 to deflate (or partially deflate) the incline device 256
in addition to controlling the inflation of the device as described
above. In this marmer, the controller 262 could be programmed to
direct the incline system 254 to deflate the incline device 256 to
return the patient to the 



- 22 - fully supine position if the monitored breathing rate of the
patient drops back down below a preset level. 100741One exemplary
application of the ventilation/incline system 246 is for  patient's
suffering from sleep apnea. The control system 260 could be adapted
to provide a cyclic type of incline control in which the incline
system 254 is directed to incline the patient when monitored
breathing rate exceeds a preset level and to return (i.e., decline)
the patient when the breathing rate drops back down below the preset
level to a more normal (i.e., non-labored) level. [0075]The control
system of the present invention is not limited in application to
adjustment of a patient between a fully supine condition and an
inclined condition. The control system could be adapted to provide
for graduated adjustments in the inclined position of the patient in
response to monitored changes in the patient's breathing. The control
system is also not limited to control of inflation for the purpose of
adjusting the inflation of the incline ramp and could also be used to
control other inflatable features such as the spinal support provided
by the spinal support described above. It might be desirable, for
example, to control the inflation of the spinal support to adjust the
amount of support provided to a patient. [0076]It is not a
requirement of the invention that the controller 262 of the control
system 260 is hard wired to the ventilation system 248 and the
incline system 254 as depicted in Figure 14. It is conceivable for
example that other means (e.g., wireless, infrared, etc.) could be
utilized to transmit signals between the controller 262 and the
ventilation and incline systems 248, 254. [0077]The foregoing
describes the invention in terms of embodiments preferred by the
inventor for which an enabling description was available,
notwithstanding that insubstantial modifications of the invention,
including those not presently foreseen, may nonetheless represent
equivalents thereto. 



-23- CLAIMS  1. A patient incline device comprising: a base member;
an incline ramp located on an upper surface of the base member, the
incline ramp adapted to support a patient such that the patient's
upper torso is elevated with respect to the base member; and       a
spinal support aligned with a centerline of the incline ramp and
located adjacent the incline ramp for contact with a central portion
of the patient's back including the spine, wherein the centerline
spinal support has a width that is less than a width of the incline
ramp, such that lateral spaces are defined on the incline ramp along
each of opposite sides of the centerline spinal support for receiving
the arms and side portions of the patient's torso to laterally extend
the chest wall of the patient.  2. The patient incline device
according to claim 1, wherein the centerline spinal support includes
an inflatable chamber.  3. The patient incline device according to
claim 2, wherein the incline ramp includes an inflatable chamber.  4.
The patient incline device according to claim 3, further comprising
an air inlet to the incline ramp for inflating the incline ramp, and
at least one opening communicating between the chamber of the incline
ramp and the chamber of the centerline spinal support for inflating
the centerline spinal support.  5. The patient incline device
according to claim 1, further comprising an inflatable head support
pillow located on the incline ramp for supporting the patient's head.



6. The patient incline device according to claim 1, wherein the
incline ramp includes a cushioning material.  -24-  7. The patient
incline device according to claim 1, wherein the base member
comprises a flexible sheet.  8. The patient incline device according
to claim 1, wherein the incline ramp and the centerline spinal
support are removably attached to the base member.  9. The patient
incline device according to claim 1, wherein the base member
comprises an inflatable pad.  10. The patient incline device
according to claim 1, in combination with an inflatable transfer
device having a plurality of holes in a bottom surface for creating a
weight-bearing cushion of escaping air beneath the transfer device to
facilitate sliding of the transfer device on an underlying support
surface, wherein the base member of the incline device is located on
an upper surface of the transfer device.  11. The patient incline
device according to claim 1, wherein the device includes at least one
inflatable chamber and a plurality of ventilating openings in an
upper surface defined by the device for discharging air from the
inflatable chamber to provide for patient cooling.  12. The patient
incline device according to claim 1, wherein the centerline spinal
support defines a convexly curved upper surface.  13. The patient
incline device according to claim 1, finther comprising a clavical
support located on each of opposite sides of the incline ramp for
supporting the shoulder area of the patient.  14. The patient incline
device according to claim 13, wherein each clavical support defines
an inflatable chamber. 



- 25 -  15. The patient incline device according to claim 1, wherein
the incline device includes at least one inflatable chamber, in
combination with an air supply for inflating the inflatable chamber,
the air supply including a source of pressurized air and a pulsating
pressure system for delivering air pulses to the inflatable chamber.
16. The patient incline device according to claim 1, wherein the
incline device includes at least one inflatable chamber, in
combination with an air supply for inflating the inflatable chamber,
the air supply including a source of pressurized air and a heating
device, the heating device adapted to receive the pressurized air
from the source and to heat the pressurized air.  17. A patient
incline device comprising:       an inflatable incline ramp adapted
to support the upper torso and head of a patient such that the upper
torso and head are elevated with respect to the legs of the patient;
an inflatable spinal support located adjacent the incline ramp for
contact with a central portion of the patient's back located adjacent
the spine, the centerline spinal support adapted to support the
central back portion such that the central back portion is elevated
with respect to the legs of the patient, a portion of the inflatable
spinal support located on an upper surface of the incline ramp; and
the centerline spinal support having a width that is less than a
width of the incline ramp such that lateral spaces are defined along
each of opposite sides of the centerline spinal support for receiving
the arms and side portions of the patient to laterally extend the
chest wall of the patient.  18. An inflatable transfer mattress
having a top sheet and a bottom sheet defining an inflatable air
chamber, the bottom sheet having a plurality of holes in a bottom
surface thereof for creating a weight-bearing cushion of escaping air
beneath the transfer mattress to facilitate sliding of the transfer
mattress on an underlying support surface, further characterized by a
patient incline device attached to the top sheet of the transfer
mattress device, the incline device comprising:  - 26 - 



an inflatable incline ramp located on the top sheet of the transfer
mattress and adapted to support a patient such that the patient's
upper torso is elevated with respect to the mattress when the ramp is
inflated; and       an inflatable spinal support located on and
aligned with aligned with a centerline of the incline ramp for
contact with a central portion of the patient's back including the
spine, wherein the centerline spinal support has a width that is less
than a width of the incline ramp, such that lateral spaces are
defined on the incline ramp along each of opposite sides of the
centerline spinal support for receiving the arms and side portions of
the patient's torso to laterally extend the chest wall of the
patient. 




