WO 2008/ 057239PCT/ US2007/ 022621 - 1 - PATI ENT. I NCLI NE DEVI CE HAVI NG
CENTERLI NE SPI NAL SUPPORT Cross-Reference to Rel ated Applications

[ 0001] Thi S“@(Rgdo' j,on clainms priority of U 'S Provisi )
Application .él%g?%%, 874, filed Novenber 1, 2006 and ‘U &°2007/022621

Provi si onal Application No. 60/860,0441-filed Novenber 20, 2006 and
U.S. Non-Provisional Application No. 11/732,184, filed April 3, 2007,
each incorporated herein by reference inits entirety. Field of the

| nvention [ ' i r t Lent
mol i ne. devidhLANG INGETSE DRI AVINGCRNRRITRE vy SBPORTT .
adapted for use with obese patients. Background of the Invention

[ 0003] I ncline devices for elevating the head and upper torso of a

patient with 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 incorporatéd 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 elevafing 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
intubatiori 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 discus.éed in U.S. Patent Publication No. 2005/0193496, it is also known
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 Suéh as Chronic Obstructive Pulmonary Disease (COPD)
and Congestive Heart Failure (CHF).

[0005] The work of breathing (“WOB”) includes an elastic component that is

primarily influenced by the inward recoil of the lungs and the outward recoil of the
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Summary of the Invention

{0008]  According to the présent invention, a patient incline device includes an
incline ramp and a spinal support. The incline ramp elevates an upper p'ortionrof 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
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spinal support may dé}fne sepna?-atc 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 sﬁpport 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'supporf 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
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pressure sys
promote skin integrity and. patient comfort, According to one embodiment, the
pulsating pressure system includes an é.ir 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 regulétor for switching between a pulsed-air delivery
and a non-pulsed air delivery via th_e 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
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Drawi ngs [0017]Figure 1 is a perspective view of an inflatable
pa’F hent | nﬁbiﬂ?e dl?iﬁ:r%ez 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] Figur_e 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.



according to a first exenplary enbodi ment of the invention including
an incline ranmp, a head support pillow and a centerline spinal

support reRrpyaRbyssadot ached to a base member. 100181Fi gUIrcer/@szhosuogzaal
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exenpl ary enbodi nent of the invention-ifncluding a st atic incline ranp
and an inflatable centerline spinal support secured to a base nenber.
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centerline spinal support of the present 1nveéention.
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 sﬁpply 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.



[0022] Figures 7 and 8 are side views of a pati ent supported on a
patient incline device illustrating the effect on a supported patient

provi ded byyd hiegeMserline spinal support of the presen. h&\ﬁ&mﬂ.ﬁz%ﬂ'
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gccor]di ng to a fi fthpexefrpl ary enbodi mé@mt of the i nvention including
an incline ramp, a head support pillow, a centerline spinal support,
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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 suppdn, éspeciall’y when the patient is obese. The
redistribution of patient mass results ina lateral extension of the chest wall, instead of a
relatively collapsed condition a.ésdqiatéd with incline Without the centerline spinal

support 14. The lateral extension of the chest wall promotes pulmonary mechanics.

[0030] The incline ramp 12 of the device 10_i.§ 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 ramﬁ 12 includes a substantially planar bottomn 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 IO) towards a rearward end 28
of the incline ramp 12. The slope of the upper surface 24 6f incline ramp 12 is
substantially constant along a majority of the rainp’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 (ite., as one moves away from the head end 20 of the device 10 and towards

a foot end that is riot shown). The upper surface 32 of the centerline spinal support 14



[0028] Figure 14 is a schematic illustration of a _
ventilation/inflation systemincluding a ventilation system a
patient inglhiRssy¥siem and a controller adapted to confral.the, ..
operation patient incline systemin response to changes in
ventilation gas delivered to a patient-&romthe ventilation system
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support forfthsdndise rmmhy Asnshomal thy spinaisspportoldtieciugea tai fervtard@ris36ahat

ohese. Thet Earcary BRCHIB e U Bibect REBE Pl S0 MR o Sl e °
ext-ensi on eftire fiarwetdesitl 3aif ithe spivmt edporo14 eontaetsahd eline 1afpl12P$B8tioned
condi tion ?rﬁﬁagcﬁht%‘lt ed w tdﬁ%ittglcl.i e without the centerline spinal
support 14. The 3t &P R %Xt BRIFGRS HMR He e anfgr, |the)srivad seeport 14 is

puhnonary emaiyad i contdcd H2Madlief i Paienwhé AMBceld Y tﬁ@fhcﬁﬁé’ ﬁé(??ce]ig a%g

| ocat ed on fhé(_ﬁ)astg megber 16-?0{(21 acent to a forward or head en of
the i ncl i n&¥EE BEhe melingramp 120f theglewics B contact with an upper
portion of a patient (e.g., head, neck, upper torso) such that the

upper port i{@32pf The cpabiliastspingl RPEHE1LHAL vAlMANE %ﬁﬂh.ti? r%cﬁ%gda%tht 0
). ein

a l-ower portion of the patient (e.g., |egs, feet clrne ranp
12 i ncl ude&seeet ihavadth Ay of Biednelinesamp dd 255 shownatheusppel suppbftaldeis 24.

The upher sskasea dbs@hidSchileh difioh 4 LheRlPRRSRMBGAL oy om o

forward end 26 of the incline ranp
ranp 12 | o&antedly degasasleint thishmatmen ovithmes2Q tof the helide virme 120Mhet@u@ARSE a

rearward e ey 1. NGl 12. . .The s| ope of the upper

surface 24 ng?za ?‘A@Ff‘tﬁgﬁr"‘gﬁg fﬁlj%%fnéagﬁglsat IEWEP@PW“(?S theipatignt 5 backonear the

maj ority ofpindef thapptiept.| Angate: 38N dafinedsdiig, cablh6f bppobite RiekA Wed of LF]}@S a
riangul ar in_shape to provide the

cross-sectign.that ener al t

above- desc%ﬁg%ae]cf u%"éﬁ Z?j%g‘faé‘\s/%f)#ﬁf‘? Pove ‘é‘C‘ER?ﬂeer‘_P}S‘F t¥idih, 3, of dhepsptinabnt .
[0031] The egppdenti Becispatrds BURRAE fol fbc@¥ing Qg,ohfaﬁ'o'f e rp%é!dtg%n%Q d

i ncludes a sHbStﬁ-,gti al Iy planar bottom 30 and an upper surface e
The depi ct B S5iCHAT a?{?d‘é&@% ofjthg patipatin theragepfanchbsetpatiaitness
(towards a rearward end 34 of the centerline spinal support 14 (i.e.,
as one novEE33MWay Ak desribhEatwadhens: i ' t awards a
foot end that ic'i ot shown?. ‘The u E%@e%&n}faﬂ%gﬂ%h%?s Itagaé&g@]rﬁegﬁﬁl%e
spi nal suppP8Maa 2

arranged to contact the patient’s back adjacent the spiné such that the spine is sﬁpponed

the mcline ramp 12, As a result, the centerline spinal support 14 is

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 maj ority 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 tri'angular Cross
section.



- 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 ra ich is generally triangular in cross; i he
depi ct ed Spr{lp(l’)la Blg%%%grt 14 defines a rounded profile.. %k@%c%t%brl{)?@%zlé#lne
spi nal support 14 is |located on the bask nenber 16 rearwardly of the
incline ranp 12 and preferably is |located i medi ately adj acent the
incline ranp 12 in contact with a portion of the incline ranp 12. As
shown, the [B$Mhal Avgipodascribediahate titesally-lbatedaorions of 6 phikuat ini::l%dinﬁa
at

preferably | e bliguely with respect. to the bottom 30 such th
subst ant i a|‘1%§ﬂ’€‘ hog tg?lp ?t?eg% %‘P%?Iﬁ 1%??%%313 they spegss 8 flefiaed alapg Hieroppasite
contacts t Hatefahsiliésnef theasamtetlne fPasil bippoeds isFapho &l the WBpsr WatsbeOg Jehe
i ncline ragp ézfs in this manner, the spinal support 14 i's arranged to
contact theé H&Ek "YMOET E%It itasrelonh éhe centrald pertipn ®f the natient]sthack ndjactat thee
10 and el eypined drieq al Wi L af; [ | 032 e
centerline gﬁ?i ngnguppot?ﬁ%l h?ii’g@ev(\l/?r%btoﬁ,gt%rbﬁe\%?ﬁé?]&i&gﬂs?%dgﬁ%é%sﬁﬁﬁ
respect t o PAUSH it the spacesHs. 1 Fhe lifling ofrilee spimabardzRin thls matmaanyithtrbsped oo Ml

support 14 i ntially centered,.fashion with
respect to S{ gbg%figgfeitrl# B?%&?%ﬁgs&n?bg#ﬁ Py .t'&ﬁflt"Pé‘f‘i@y’l ‘EE’S‘PYeﬁS‘i]W&‘Hia&
manner Wi t hssoeisied datetabextérsionnut]thachestawgll. 1R, thé bide 6L B4 8bdsk DRG] Ak
support is f%ggpt d fogﬁcﬂr?t act with m ddl.e portion of the patient's
back near th& B b EHat dsqureiations that wapld othgryige brogqrensessine therhesic h
of opposi t evalak@rabsensihdesnteing ksn Bl%ﬂiht@h 13 WRPRLA t&&a@%@ﬂ?@oﬁ@ﬂhﬂ&s

. Eac

above-described reduced width, W o he spinal support 1
space 38 i 41 dbe,3Raersiasy the baws memberd Ssside die ashtetling spimel sppors 14r rihe

00 2 PRS0 OBl L s L

an
obese patient. [0033]As descri e center Sygmewhat

support 14 apajogoys b hat tesmiting whenl a/standinpyparsdn afchdstibe bavkland @ran@ i akds AS
a result, 5@?%&@ redgl NE» SRI su rt 14 is arranged to contact the
patient's ,slgac a jg,cjglk’lrpﬁt ecg%kﬁoéw%ﬁ@h that the spine is supported by
t he spi nal sugﬁort 14. The support of the spine by the spinal support
14 : i m tsf ¢UBvht urecatlinghie mmt p?smnatpymr?ddt Btﬂiddﬁ'{lm;Zﬂlefl_lﬁgél IntenfbeO M
ur t ace 32 °SRPRe n AT hALE ek Fout By Bhval einent mpat by Beritle ong
a maj ori ty shyet, ihowevanist dot trequitedli r@he: e BeRbéry coaldideee® iadfiidif bR S
i's not a requirenent of tthe. jnvention, however. The upper surface 32
of the spinal E‘iﬁr%éﬁe Sybs ?‘?élah%{'glailquétampen-a'hglshﬁafm.ﬁhemcéine whede aahd
coul d, for cexalid pinal Hpbtid 24 Arciiigicatd hablsk nfeibs! Pby SHINE rRLAY 46
majority of its length to define a generally trl_angtﬁar Cross
section. f%%‘if‘hge'%@@l trbs 32 iapd gtraps ¢¢ aespecively abimected datiednglink trivam S
(of -the patiigrahd tHRGhiHd] 8Bnsrt A2 Prd. g fiept' s arme are | ocated
in the spaces 38 dgfi ng%pal ong ‘tﬁé‘a@ ’p%gﬁsgﬂérgggrcg?’pgﬁea‘s&p B’ka’ﬁréas
cent er | i nedsterhl Aghspitable meartsoef attaghpoant, bowetdnecdufPBE usddr hac JBnmef

the base ngghes fore, the central portion of the patient's
back adj aceﬂJt? t%%lgggl}ﬁ@&l%s supported at a height (i.e., lifted) above
the opposite |lateral side portions of t'he 'patient in the spaces 38.
The 1iftin{f086] t hdsshouldbe andastood, it Stathnebetwednthe B542864mbeP 1584

side porti : t pajient redistrihytes patjent mass outwardly,
t her eby reglglsl'g1 %15 'ilaﬁipa?li 3‘%‘253?1 %‘H’p?%'?[ rRIPVidsd: By &hes fpstopers h@o‘éﬁﬁésér

wal | . In thgrmtive avicharnpbPde ipclideaming 127 @M spihal WpBE @ACL ;Hﬁ s%pathgr ge
fat accunul afi.ans t hat ot herwi se .be conpressing the chest wall

wou) d .
area absent the g SPRPEFY ’?"WEL‘gdP‘ﬁ%qd of o depictersbage membend6.t cAlsty, dvistrioe
fat accunulegtiredntatithd Mcl; ; er .16 beside the
centerline egpli nal.a sg}gpﬁr’f@ﬁ&afrzﬁ%’d%@%nurﬁa‘g?g%%% Y 5131F8§18?j¥0t?q1£s
patient suffpdiemetive ihe nelinerempria aidwpinal sipoits! 4QURMAREIMRThQBVISted O

that resul ;niaﬂgnt\@ﬁgﬂn&&h?&%l@%aﬁg&%?ﬁa%rC es. the back and draws the

underlying support member (e.g., a sheet,

an inflatable or static pad, an inflatable transfer device, eic.). In addition, it is



[ 0035] According to one presently preferred enbodi ment, the base
menber 16 conprises a flexible sheet made from any suitable

t her apeuti jvedo. A Tl exible sheet, however, is not Tﬁ%'

Q her baseqvn%ﬁdg%goul d be used including base marrbersp({ at b@rﬁ%‘m
substantially rigid in construction. Ad0shown, the incline ranp 12
and centerline spinal support 14 are attached to the base nenber 16
by suitable fasteners 40 carried on peripheral tabs 42 and straps 44
respect i veFnceyable thaigthe spingk sppnerti hg andipelin® rampl 2heouddiba addapsted o t

14. Prefer ablapas eneL.S i sna 419] as (depi ct ed.
Any sui tablg%l rrégltrl\?%g; gic?]téalg Tent . gm\j\eel\r/@?rfe %@ﬁllge??@ﬁ{é%&}sqdn@&l@’éﬂﬁﬁf
t he depi ct epinaspgponddbers. [ 0036] As shoul d be understood, the
attachment between the base nenber 16 and the incline ranp 12 and
spi nal sup 14 i he.fasteners provides for alfernative
at t achnent ?@?t’% he TIB%\ ??ﬁf 1%%9 P %#BE Tﬁh’é% V‘é’ﬁﬁhﬁ}"?‘gﬁﬁ)g@ sypparipiiy 46 for
sui t abl e umtheoitingniye patipnos heate NAS Ehdvif aqetiodl oftthe heRINEH&H piIRS46 is
menber 16. , Al 9 i.t is not regwéed,that the incline ranp EZ an

spi nal sup[S§PFd 31 MsnPenuane &4 akthe daline ey 1sadiasent| theheadtend 80 of the
i ncline rameiARdang B0i T halRBHok phiov | | ReQLPaLed
in an integral, non-renovable ma.r?nepr} W ?ﬁks}ﬁbﬁﬁhg’?ﬁ%?ﬁi ‘8%“3%@?“{‘”““
mermber (e. §PPosie latrsalisidegrofithe inglinrampol2 sichtthat thmbleadaspparf bitibabieeis
transfer dewsGaualfiafio d st iti,is - 10 - conceivabl e that
t he spi nal suppo%l?talﬁaegn‘lgﬂ}%g%ﬁng%{r}%?% 1f'2 coul d be adapted for
separation fromeach other such that the incline ranp 12 could be
used wit holf038lhe Epehed the insfioe ranip]2, [c@0@ e spinatl eygipottald, ek hedd bupport

i ncline deyi } : ppor il 46,.for, supportin

the pati en?ﬂlgﬁh‘gﬁggf Bgééﬁgﬁ%\}\ﬁ? rhg%g%flp i Igﬁntif’ftﬁ’b%eqlﬁ,‘éé’ﬂn%ﬁ £ dsyice 6&/ 46 -
i s | ocat edinohideshan infepd8 conretied eo 24 indlint g 1L for Mirdd88Rg 2 2286AGE R

t he head ege?j 2b0 af t.ne incline d@éit.ce %(; The head shg*%gort pillow 46
i s pref er abtdy LHPFUDE g1 RIS QLMR O the glebAS) dpig Sailtemplghamber defigedsbythet he
incline ramplideZrampC A4 dhdtvn the daeiesl 16 HRARES ofth] i s substantially
al i gned vm'fh?l.the g i nal su; port 14. [0038] (g{%&l@%‘?“b? e ;ﬁ?\%ﬁpﬁe&wfﬁ%
12, center rﬂ’é"llgfﬁ‘ﬁ%ﬂ 12 apep Biercentarling spinplesppostlfpench thyit lair fond Gredicine
patient i nfakiphE2 #8VHE BadDerted infdf |84 Iglhine, devi ce
10 i ncl udes gn inlet 48 coneﬁlelg?eﬂgg%g‘%ﬁgc II;?\%I %E@oﬁa{rﬁpbﬂf&lﬁ%ﬁhe Spinal

i ntroduci n§PRCTHAS du s manaery thedning ringp 42 tand bémeglisn sgthdl spyoRr 140ark he

inlet 48) i, def.i ned. the incli . As
Shown, € e Sa AR FBPHE R BdRTEhe HEhn oo Bt na e o iy et voon 1 he

i ncline ran*;é) 12 and the centerline spinal support 14 such that air
fromthe iW8Nne Tharpatient yclire Jevice Hhifchieed secohd itlétesT edtinedted REthe
spi nal suppq | inal support .,.In_this manner,
<t he incline ?gﬁéﬁ%gyrﬁaégokﬁ%éﬁ%ﬁﬁ eshﬁfi PP 'E?J‘EJBY’EA%@E-&P%&%E“HSWW
inflated fpusm taithe inket 52} Resferably, thé itériog bf Me heAMRppo: Milew 4B S Rpratedl! €t
48.

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 pﬁtient 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 famp 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 sppport 58 of incline device 54 is locafed feamard of the

incline ramp 56 to properly support the spinal area of the back and to lift the spinal area



[00391The patient incline device 10 includes a second inlet 52
connected to the head support pillow 46 for inflating the head

support pi W(P%]ﬁ( oflf374s6- 9-, by attaching an air punp to the.l ﬁyz'%t’mg%%eld

Pref erably, e interior of the head sigport pillow 46 i's separ
fromthe interior of the incline ranp to provide for independent
inflation of the support pillow 46 and incline ranp 12. In this
manner, the_incline ranp 12 can_be separately inflated for use

Wi t hout t h&lthéaﬂ’e%tdﬁp%ﬁlec poftipRoOf e pafient texateyslly ex{e@@ma] sesewail.n e o
Figure 2, 18hEraind S%Qﬂ&’@erﬁerngl% k[ﬁlﬁhtl ﬂﬁg}t SQ%qué/a {%gro u%lgce%ﬁcqctll e

second exenpl ary enbodi nent venti on.
devi ce 10 BfseplegleebOt, the incline device 54 i ncI udes an incline ranmp
56 for elevating an upper portion of a patient and a centerline

" PPN, o B ML e B P
|t Egl ?g;n?;hélfgg?l;tt@blpr dpenley@b ispporectet txeths ppinallsugyoetas Sofor infroditdka @43

o | ater al Ty a il oSS e YT RS sbohoR S (B iiirecimaap of p%‘i"én'te”t
cent er | i neinslinendevics ljppbc:]Wev‘éﬁ lfpﬁf&%g}aﬁs&??gﬁﬂamu Siig??k;gblﬁ%?ﬁ% nﬁ%nglfs a
opi malSupiBeiing i mieior opanchsg remb Soondnde ribi: b, oareel miakrizba
IS connect eenstracttdi thRinfdheSYRRAde 4R SnAlbld éisﬁﬂapﬂqsﬁbl@s 931%111?&1&evm

air into the interior of the spinal support
of pati ent >4 ffsiratle provigdes forduclingd suppert of 2 patisneéretha stagic (1@1; mnﬁﬁiﬁt:ﬂ;ﬂﬁ) e.

Su 2L, CHEASRBBCTIREE S Wi il Ml St b ESHRy <

manner to ihnemflﬂﬁpélcawmahfstmoatﬁﬁ’e Y0 mbemab}hq)(hbtve&& thithiie catbdine sleali ce

| b atlet onthe static
e norPpltt SELEERY st b4 o AsBREREY tngCineflod Bipsprobinidimot
t he addi ti @nmbnmgufpter tmdperiah guglr aw fodel baying he genid aieameems R¥ MR spinal
support 58, Ik concei vabl e, however, that the centerline spi naI
support 58 8Brfd§al so be non-inflatable like the incline ranp 56 by
including a cushioning filler material such as foam batting or gel

in the i nt@M2r oThe imelispiangl 56 Hp:bﬁﬁh’terlﬁ& spbﬁﬂélﬁ)baﬂﬁglld}ﬁhélﬁ@ deRigP 556
and cent er;Ln'eféFabep ! Elelcureg ?cp t%retupggr 51?:f face %g of aese gn%\éllbgre 60 and therefore, are not

adapted for removal from the base member 60 in the above-descrlbed 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 defined 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



preferably are secured to the upper surface 62 of base menber 60 and,
therefore, are not adapted for renoval fromthe base nenber 60 in the

above- desciy gapger for incline device 10. [0043] AS.P%,I} 007}05%21
relative d?dncgﬁjgﬁlons between the incling ranp 56 and centeérline spinal

support 58 of incline device 54 are stMilar to those of patient
I ncline device 10 such that spaces are defned above the upper surface

mher 60 al ong opposite |ateral sides of the spinal
23 pgr) r '? a;g .thgﬁ?fﬂigg %%%Sﬁ‘?cé@gﬁ}eﬁ‘ﬂ)@@ afttniaclingdevies/ 6 ePrelrabizh e@ih of fmces
adapt egcfi b Vel D1, S i i ; rti.cu )
? Lgse O]E) a%cggig%ﬁﬁﬁ’itgﬂ? ?ﬁé\ﬂgﬁgﬁh% sg oﬁgf]%%] (?g{é:’ lgeg{llsgﬁﬂ%rﬁ glﬁg:ﬁpéo%t ed
on t he spi hdlatabigp Bdket the dclifi@devide REfoé Figuredl, the fatigu ireliRe déviar 65 ihguddgown

a patient | j vi 6e. 66, accordi ng 1o third exenpl ary enbqdi nment
ot Phhe Ty 76 BoEdnnoing SRRL B 5 b bR s eap g
and a cent eud holes &Dberarkersthpinsline F#np Ggiaﬁ&d;e%lirﬁgsdﬁﬁﬁﬁﬁosfgf gxﬁ%g%gﬁeof
a base pad 72. The inpcline device 66 al so includes a hea )
pi | | ow 76 F%l&%lslé@ogrjb. fhe%ase 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] Ina simi]rar manner as that described ,.abov_é 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 oppdsite side 'portidns 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. Armanged 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 shéwu 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 spihal support- 92 located on an upper
" surface 96 of a base meniber 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 ré.mp 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 spina} support 92 As shown, the 104 inlet is
elongated to extend to the spinal support 92 through an interior portion of the incline



- 12 - the incline ranp 68 adjacent a head end of the incline device
" 66. Preferably, each of the incline ranp 68, the centerline spinal
support 70 yafslohs,deead support pillow 76 is inflatableg,

i ncline de\‘/?ﬁ:]eollo %) Figure 1, the patient incline devi ce‘J"%Jé 7}0 %%Jldes
inlets 78, 80 for inflating the |ncllhe3tarrp 68 and head support
pillow 76, respectl vely, and hol es 82 between the incline ranp 68 and
t he spi nal Fggqp %70 for inflating the spinal support 70. The base
pad 72 couft® inlet 10drexsangds, fram@rsidsisanface Af therimcling ‘tmh}y.% foneechising
pad 72 coukGai U @ﬁyagb“rt,@ S4B fer a erior
of the base pafjhcé(e y . foam gg£ cot{)lg&ﬁﬂ)e%é&)a S“ bfgq?ﬁafeér
manner #w&wteaesmm theymie 19dawaieiom s 1dteral ﬁdles of thb sphﬁl supfort SaP

68 and cengﬁfelb g}f\“ e di men oned with
respect to eacfbt %ﬂr&g}é&cgg%&%t %apem 8@%@&%@%%&? ‘“stJ f ao8874
of base pa@epﬁp@tel@rMSofmepmnﬂlst@oi-tatzer al sides of the spinal
support 70. As described above, these spaces are adapted to receive

it - { t t
PP b nloasPor rho BRIl inkiiev i g itk SRed 08! Smitrae brwrapas b
i ncline dedéviee ﬁﬁmmpﬁdudﬁscduastcﬁﬁtﬁfss aB4nflaebhd Shnber B@Qﬁexﬁﬁnﬁ&%ﬂ R&ss ed

to the base d 12 ﬁﬁ%t the hery of the base pad 72
adj acent anﬁ ?W§ (o éup@f’ﬂ em rpl ip anaiatsigr jof theypad iBfineFhe bise

fasteners ﬁémbérOMJ il @ochrd oheaﬂtt&? r@éct@qﬁy‘%latlo f Atc@@rdg@\{{, %ﬁe gr%enﬁya”

under | yi ng s*;gplg menber Referring to ure
shown an iHfte B’P’Eo‘B’a‘FPteﬂ'te haﬁnzmpmberc?é\nomn% a ﬂazdm shieny Howevef, ahist h

I d 88 | ud
ah Rt nerr D0t and domst BB A eoldpe sBEPACENGE Bl bt
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i ncline raips Boated hbowethe getiphvey spitrapads1O6POThis Wrangtthehd Br¥RR4 for a
support pi t abl Li ke t | ne deV|ce 66, the
palto Pe nt Pnllc|e|9§r’tggﬂ é‘!\?@%&%&wﬁﬁ ﬁﬁe@s? fﬂeg’?’? %B} mghpe deyice; § gk thagad he

i ncline ralf6. 90 and head support pillow 98, respectively. Unlike
incline device 66, however, the device 88 does not include inflation

hol es bet ne. r 90 d spin suppert 92 and, instead,
i ncl udes \aﬁg@par :#wntg nf‘nfggfpfl%’flce Flé‘f E‘dﬁhé Pajienh tansfeiodyice 02, As
shown, t hellEOgatienl ganstes debvicagaledh tHe Wil RAGA Qnag,ﬂg. %Magé 61?‘{%:1%:% 92
through anlﬁterld}%$drt|on of the incline - 13

104 ext ends™ S48 adipttem rizge @Wéeaf%ioﬁﬁréemgwu%ﬁ oifesp&pu@ aif ng

a gas (e. cheneath th tfah&fe @eviRUNS 8o f8ilfhte sI ' ! eﬁent
(desirably ocaégs t he exterior portl o%sgi?h Téhcl nfmpﬁ Egﬁl \Aﬁ%’ﬁ lf‘ﬁthe

| ateral si%f8Se 8F 15 Reatedyoman urneppaface obthe phtienttygnsker etice) bl X Thé Beline
bet ween t hiviealss Qﬁtﬂude??as’téﬂlaﬁtl la%wnfkdtotﬁetal?sofl%gl;caqee(f 1gge thelp%g etr)t]gf

opposite |l ateral sides of the spinal suppor
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 applicatidn of a pulling force to the sides of the transfer device 112,



[ 0048] The patient  incline device 88 includes a pad 106. Similar to
base pad 72 of device 66, the pad 106 could conprise an inflatable

chanber or ively, could include any suitable s rtin
mat eri al |W(g#5§w%%| or of the pad 106. The base -'nenberp%gﬁﬁ?@wng@ét ed

on an upper surface of the pad 106. Ackbrding to one presently
preferred enbodi nent, the base nenber 94 conprises a flexible sheet.
However, this is not required and the base nenber 94 coul d be

subst ant i all00p0} i giRefermmgorBgurecs thosugh Bithe dasralehef8valnsxkangion ahdsgimer s

108 nounted on_ tabs. .1 about th ri_phery. of the base nenber 94.
The fast ené‘ﬂpé’oforgo‘éffi%dlg’t‘" t '38 tﬂi’ﬂvet"gesg'%ﬁﬂe‘ie&‘teﬁ% ?PH?T SHepost ggﬁhﬁ BEFSTHH
tabs | ocat gfieadaus illubgata® erIé’iﬁh% fifdt to'FBurO 8. hn b8Ese pAtidn? 126 IRGAIRR
provides for a rel easable attachnent. between the basée nmenber 94" o

i ncline dedé&Binsinedeyiqend2 having @w incliopuopidd elexptingthe pprer porsorlef/the e
88 al so ingk L r I dhe: j . fer
ovi co. 1107 REIR 1RA) WBPbr bIRRST B oA of Phepd end o E BN Ehlce LIRS
and hol es pwpPartivstteohsad 2B 2d dhe patinte skhe incling aldvibe 322, hgwewshéither dies

escapi ng ai t ‘ ansfar Lce 112 tpo facilitate sliding.
The pad log&o?E the %a‘%eitl]%#i'{ei g@ﬁﬁnaﬂﬁé%iaggoréggi% Iﬂ%?cgfeéfd‘%owvgﬁmﬂpﬁlgr
surface of altdmativelyj moldes ansiharsuptevt thet id #Pa ddted conldition. deviheanSle

i ncl udes fastener 14 nopunted on.tabs 1 | oca about .t he
periphery &F TIE BIAC YBRET RS %‘ntll%rpatr“'é’f ég@&ﬁ‘}"é‘}‘ﬁ?‘{}’a A HRine rgmp 124
cooper at | veithas aepassupportih@HRAp tHeabfhe caRed RelcrRROMI 106 RIS faRBR1Y0 Of
the transfer glevi ce 112, Simlar to the fasteners 108, the fasteners
114 provi d& §olppsg Witrespectip apnositelaterak side partiorsd32 of the patient d20.and t he
transfer device 112. To facilitate the sliding novenent of the

patient i nggosne dmfmﬁ&ﬁkwnm,umgeim@ a&ic%turzfz%ﬁnog«i@eﬁ Esf‘dvida@

device incluydes pul| straps 11 the transfer device shown,

the pul | stMBfscenteding spinabsupper ozl Aismativabi earewpubs deffatadrpinal suppbrer

devi ce 112pihohasdeh idfRted. t i j . e

sides of t ge to_r ansfer degviﬁégieﬁig%d 9@\%&’%{8 §%§g§%‘%§@}%§%%€§h@§eﬁﬁ -
14 - [ 0050]mReRtionrGoRtgcts angdjsyppasts the sinad wgds o the hackl tatlenitlcunhiast ofiht |
ext'ensi on i . i . - cts.h bed.

centerl i negﬁggci %glq.i?u%ggﬁ?‘g({)‘?thﬁﬁﬁggﬁgg#ﬁ% Esgee. _@éﬁs S ?€¢,ﬁg%}eg{ P
Ref erring ihrchtare supportadrie the spacesalefsa quadppesite ski26 of the spinslsuppoit, Miie ON

an incline_gdeaw ; i n.ncli.ne ra 124 el eyating the upper
portion of rétg %ﬁh%g?%ﬁ?&%ﬁdﬂgu aﬁ:grét &6 8rtE‘° g%cF%WSiJEGt\(‘F&B'é’g]eﬂlpH?né’
head end ofnctiteedévicd 12%indthei abevel@erdted BanAROEHubdasht RBesnqadl 132800k t he
patient. The.i i.ne deyi 122 however, either does_not include a
centerline p@b@ﬁgo E 35 ﬁﬁﬁe{l&gclﬁ%ﬁ‘ag?’ ﬂbtwlaﬁl?)f Rd1gre 0 spPHeEd ©rhe epndgion of

(al ternati veleyhest wvall uB@shownspFiRate SuUpport that is in a deflated
condition. As shown, the elevation of the upper portion of the

patient 12 ovided by the ing)i [ a 124 wi t hoyt a_spi nal
support i ng?q()??]ti n&ewteﬁé‘}/gstf}%h%‘r???@ag' the etteah abthe Genterlinesgping suppert phthe ent
120 to col brpsse inehtion” BSNesttatdd R ROFde! Bel 3F AAkiest 38, POIELR 3¢ of

t he pati en&ﬁ 120, [0051] Referring nowto Figure 6, the incli ng cri%w ce
122 has nowWeseh theRstientdd4 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 spinél support providing support for the patient is shown in



with a centerline spinal support or, alternatively, a previously
defl ated spinal support has now been inflated. As described above,

t he cent er migmos@hnal support of the present invention d
supports the spinal area of the back tg limt curvaturgegjti&?@]}el&sz%?ne
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 spjpal su oi]%. The resulting redistribution of patient
mass into W&regdp &di4, -t e elinga0f te ppiisnt with thereninaisupovl efdhd 22
in the abopeseleRREAtRADrHRABRE susAHSE ShoEinTIG:E SR the 1aflePli

pati ent 128_ to be_ extended atlg’r%al |y out \ﬁlar%ﬁy :Qﬁlth? 3%?8%“%2%%%
to the contftUssA apve ee eondasting\aninal Tegposhasithe presdit gumeaon is adapted to

[ 0052] Ref egdntddda &éﬁtrﬁf M%oﬁth@ﬁiegt’ stl;aré'f’ lo%gt];(? ﬁe}lﬁxg El}e%?nglélﬁ%? %ﬁ{hlaipgt?e&b

spi nal support of the present vention 1S ,

vi ew of a utsuppart te4entRdfback portiod bt & heigln dbbeputhe base dftRe RRlihEBdvick34
is shown s n incline device 136 haying an incline ra

138 and a Jﬁlgaegévtsagegﬁ’o?q&gﬁtﬁ%wnfﬂ](fowt}t PaliFR shagk providsd by dhs spinell | n
Fi gure 7 esuppet oftthepreseat invastiondeillaste@ddtie Flghi H8d 15RO As Hown
alternati Vt%' é&i’gl n%atﬁdes a_spinal support that i's in a deflated
condi t i on. " B¢88T BRI e FHPARYCE RPsitiog of ticgentrahportiomelfhe patientiebasbsiithiton of
patient 13<&nkylingrsoppoii (.., FeCIRMHE by I ' -
above- descr inbeld r?agﬁr’lﬁnerﬁi S illustr aqugéégﬁ%ﬁgﬁ#%ga %}’ H%&H@% 1463 )

wi t hout t h&latipsiy darees eqmprared tor the chinge ins the putline fof thet praieptai e te Vesticahown
in W 2008 / 1022 15 - Fi.qure 8 solid lipe
142. The outt_?‘%g’_% %fagtitl;hlg§ %g? ?ea%ta I\%%%hjrth??emssu&sn Faugwggﬁq alﬁ?ve%ﬁ%’ngm
present i rigdinribwionpelopdtigntgassupPaile thesspifabyagicinnis leyutee b§ Y cédi@line

dashed |ing; - j ove, the ntecl | pe spinal support of
the prese %mﬂaﬁség Rﬁ? Bog&? ggsz'ggg?’g‘iét’ ‘1“0&@87??&3@ gy ﬂasilg‘#lf“?ea} S Bietpabient gmss he
patient’ s thatdiad powinely Useh invatelién Hootibst @B r&ion 1 RoRAeliSRbuR tatSMBPOT t
t he centrailltot{ﬁgﬁe?agr}d on at a} hdei ht. ahove, t he base of the incline
device. The el et st e € IRHs? EXigpding heside therspinal ypeqrb nAne rashls thereveeall ' s
back pr oviadiheloy tHelpatian igvaised slp M dnilPEork: il .00 .0 s
illustrated.in E‘?E}rae 8 by dashgd ?Xi ﬁe 1[212@9%5%2%%%%%&1@#5%@% n

t he supporrfa@‘an?g P¥AL of "the central portion of the patient's back
with the centerline support (i.e., the height supported hei ght

repr esent €do3#y daEHeeshtivhrdSatdhf kxtessidnCdahd i 1€
change in the outli %tﬁf t?le _a}t(i e#ltn (i .e@?ﬁgﬁggﬁ({égawqg?g?ngeﬁ%%

P AL
bet ween | 8l §4ppott ff the presentiipyention; imprevasepidmenary fmechanics. Abnormal
above- desalidphegdmr Sskitidal dfdUsy ' il et he spin
region is el evat e_gﬁz)y t he c%ﬁ{]gﬁv ?ﬁ??gﬁ%ﬁ?ﬁ%&%@? ' flf)untcﬁ%nagéegﬁugld
{ condi ti on PRASHEsURL sapasity.dieihdang rapacityy yspirdterypaibicity mimss vefitdlitofjad
previ ousl yohgan : ' t l region i s now redistributed
laterally into’ ﬁ\ﬁ%@%ﬁﬁfkg(&?gg&glglgc%rg\gﬁeIWé%vgﬂ‘n3 g% thssalespres)

support. Asried feldewing a inee-ovymendtionoprbtddme ddririghen palestBAlc induétRinS R0

the pati o HplRERRAEE bl B BENeS SrespfiEplifhcsr o chest vl 1
provi ded l&ﬁqﬁt&ge c};*nt qu:dinrh]f spi nal support of the present invention

i nproves narfy particwlanly benefigiohappiiedtionliof plariagine Mesicé han@aGepRe"
ai rway re%&:iﬁ%la‘%aﬁfor?[a&:o?&itefu ted. Functij.onal_ resjdual capacity, vital
cap?_c: t%/, of 3{) IImgng cﬁgfmiw%%?’ylscf%%ww,haﬁmfﬁu%@_ S (acuted
venti | at omgspir streag a ARAE VIR M8 : [ :
Furt herm)rt.@l f)h safe ainea peri od ?ol | owi ng %Hﬁéﬁ%%enoar&%%@@
proocedur e er ‘HE‘“&&H dhe g apd SKigEat eomapressioncfsthe dwver ongllcirgdg an
because ofenlafged Rt@Chr &R bbdtilihal GRIBA LHRRGPon the lung,



[ 0055] A particul arly beneficial application of the incline device
havi ng centerline spinal support according to the present invention

is for patigessdaddsbng ARDS (acute respiratory di stres§c§x§gq’nﬁ,%%ni i

ARDS patients are subject to inflarmati n. caused by fl.ui
the lungs and external conpression of the.lower |ung | obes by an

enl arged heart or other abdom nal weight exerted on the lung. WO
2008/ 05723 P%/ USﬁO{)?/_ 022621 -16- 10056] Referring to Figure 9, there
i's shown aﬁlﬂ i enfeieHMg tRdIBEG Pctbere 4shawe ¢rpatieny incdine dévidet HSexembibar v
enbodi ment (;0f i i : - i Lncl i vi.ce 148, i ncl.udes
an incline, rarrfg[h ieglgﬁg%%; 3&’?8‘%‘%& Pﬁ@egg‘?eﬁ‘g .'sgggdjgﬁeniéﬁcancdﬂ”@ﬁ lgﬁ an
upper sur f Beldessg igeling rewpel Shemt @rcensdine Fpieali suppdm s Aievitedord 4 upes O

i ncl udes i <358, | ocated on.t. incline ra 150
adj acent gsuﬁgg%l%;bggg{é b Iﬁé’hi’%ﬁ#‘n@“%@%ﬁ@e&g&‘ﬁ%.1‘&42;@‘ inplutlgs,p he ‘gg-‘rl?l’?ﬁ

t hFI i ncl i nesllewrkss lltic@tegltdmths pT(uMab Ean;pmsrlr ﬁdj&ﬁ? Ahchdtehe olﬂ]?fégn&%ﬂﬁ{ike )
pillow 158, j.,s 4N a . Like the incline device 10 o igure 1, the
patient i el niére%é%ﬁ%eea%hgﬁlﬁclfiﬁm@sm?’ﬂIlépsth?LéB‘Pall%IQP?’brl5? and theihead t he
i ncline rasuppdebpillond] SBRAnSMBHEr Wik h%%liﬁéﬁevi&@?@%?ﬁ%ﬁ% Y, ﬂl?gﬂtiéﬁ?l es
164 between the incline ranp 150 and the spinal support 152 r

i nflating ‘P‘r‘l‘@‘eé’ﬁ?”r‘iﬁll"'gﬂ’ﬁb@ﬁ injeto 160, é@%ﬁl]rmf@tlpatheemlmiemmmb 80 arehhiced

148 of Fi 66! ey f
of Pl GsibgorPpilod! LdeRsplaviL, S 184 BAYel P the %.?c%m?gaﬁﬁag{%%gr@? ng

opposite sides of the incline Tanp or contacting

t he shoul d@fmabyppart 452 for prflating thetspinalgupposnid®ed by the incline ranp
150 of the device 148. Preferably, the clavicle area supports 166 are
i nfl atabl epagd havige hdieBl inRlise & o€ t.ed tromthe interior of
the ineling 5‘rmgrrp TPt _denylﬁce 14 P Pro i ”f“g?éeﬁsc SYEPS PR STRROTIR
148 wi t houtSotmeagh efiapppeiteesidsa of theiusiing ratfp6l 50 Frecod RfiEand REppIFIRE: the

f asteners r #Rs...J: ab 74. provi di n rel easabhl e

at't achmant&lo _d%}kéa% r?gf&l pnaélzﬁab%%%léﬁfa%fi#é’ ‘ng“ﬁﬁ e ’?H%pﬁﬁq"fjfb? devi¢rel4§ead
S Uﬁgor t 1gi41?rb@wbws &aacigvit:leegrgd aup'pgi-tef 166 ?ﬁe ﬁmgmt@l@t;,lild L6Ke tiﬂﬁlt;,{lf,]g ;p‘%;‘g? :
menber - escri abqve, centerline spinal su

152 of the® *{r‘%gcgg{"%isth?/b“rsﬁrf°6ﬁ?ﬂ?ef1@"‘?ﬁ@n%E?‘Héf dewice 148 g prewide feordise pHn
and redi stthe Beviees143awitiout ticavisld Gheatsigdorts N86.C AR eWR! incRlted A€eners

patient i xtended. qutwardl yv. The redistribution of patient nass
provi ded Blfgt‘)ﬁemg?ﬁpb ‘f‘"\ﬁgtf’g% %794 Providingt2 sleasahle atpshment ofithp dndling S8l so

has the addofthespihalReReir 1520 theMea® bipBork Blo® BYiafl heifRTe 22

subcl avi a[]]1 vessels of the patient in a nore promnent positl orPIBfe"I!lsan
woul d resui®P ¢ g hesempembes 1é4- t he patient without the spinal support
152. This facilitates central venous access in the area of the

patient's [0058Yi Cl&s AeRABed LBEHELHK leAink "G rod padi tional

(forms of p[atsfxz:nt _posi ti _otr:li_ng usi naqﬁ}éﬂggfn%a%lr{apﬁgﬂ&gﬁ?oﬁ{hgprﬁ?gp

support of PINg AR RIPParipesipert § iptributiesi patichtymadyesuch avi cl e
Inyepors i, fhg eping el itiert ansirredigtri

oo D et AL BRI e

t her eby pisidedty thasppbd of thetpatentton tengpimabsipport 18D EEORds. the additional
benefit of placing the clavicle areas and the subclavian vessels of the patient in 2 more
prominent position than would result from incline of the patient without the spinai
support 152. This facilitates cent_rél 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 6f 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/ 057239PCl YUS2007/ 022621 -17- 100591 Referring to Figure 10,
there is shown a patient incline device 174 according to a sixth

exenpl ary @meehdEeiap of the invention. The patient 'nC|ﬂc@ﬂls%Vfoﬁ§21174
includes an incline ranp 176 and a centerline spinal support

| ocat ed on an upper surface 182 of a vHse nenber 180. The |ncI|ne
device 174 al so includes a head support pillow 184 | ocated on the

i ncline ran% 176 adj acent _a head end of the incline device 174.

Pref er abl y[908¥8ch Beferring to Figurankd, thergis sioavm a patiens iackinp dS‘Gm)WtaCQOI@nand

the head syppgkin Blekﬂpﬁe%f? Hibotiitnehf'bt a{eaim@;}o&' il ﬁeﬂtrlﬁ(}ﬂ%@edeggé'I‘ﬁB

of Figure 1, the pati I ne device es in
for inflat inﬂlgdﬁsmsl inelulei mmprléfﬁmndj@emnheladalssumm’r 17&3]ob:itexi/\mi&ﬂnpper

respective e i cI| 6

o nal - suptiipd i StAnE% AR RO e Afed I A Rond iskstbene

i ncline r apifliod 184 décated eonpiht iimeilihe ikaney ﬂTﬁeadj&\éntCeehéhﬂlbnﬂMhhﬁj@&n@ devicel e
rdly on opposite sides of the

el no r ol 1RLeeRH, catn ] B GRlRg£oun 3ty o SOGFIOREPESA T w04 s head

incline ramppdd il tRVisGRAKLN am(aoahefﬁﬁﬁbhx gl 1E P 11
general | ymﬁg sglrre rranné?r as t?\e cl avi él e1 ar e‘g suppolrl:(t?és?ﬁ{;j efpatlent

i ncl i ne delgfline dewige A7 inclndes indsts 186, és%fqmmfbﬁmgrﬁwnmhmammp%md heaé
|
shoul der usﬂénﬁ filo aﬁgte {’e?ﬁéctw geanﬁ lée'ts(ibgbgtgv%al ﬁlueecgﬁl}z ngﬁﬁé‘indlt%é

however, ncl teri are separ at
interior oSPlltahslppmMSw@)rm}tpngﬂ@ spinal, suppest 1§8d, define integral
extensions of the interior of the incline ranp 176. [0061] Referring

to Figure ﬂa&sqgt he 1'n§11ﬂe| rlcu?{Ptﬁ@%Fﬁke tpe%ﬁl Rt WyRE §5 He ﬁldgs}/ c%av;c 3%196

adapted for an inffata I ne devi ce, sucC
of Figure MJppﬁTheegmmls slathmg:npmesmumdls;cmt@pnﬁ&&ldasoifuucemcane aanip 176.

supply 19 P ai r sy 98 ris
However , g’%e élg‘lfn b$L¥5u rce‘eé’f"“% %L}ﬁ% ‘Eﬁlg}? ﬁ?glcg é"cﬁs A%he
pul sati ng pefesbly dimsysidredid 8énerallyl thel@dmeanimmgldsahOEladole a6earti deéso

i ive air fromthe air -supply 198. The

the air supply. 1

regul at or %BMBIF%FY%‘? ]p‘{ﬁg 3@%&%%@%{9&1 & mannerdpSyRpsTtie sgylderaeassf a
transmt ppdtisss THe cldviclé @re@Buppoit REioR ©22héweRAHS ot 1&%&H%ﬁ§&m by
those skilled in thﬁ art, the pulsing of air delivered to an

i nfl at abl e3 € KERAAed fram; the émﬁﬂ?f’n%ﬁ' thBr‘Eﬁ}WEéﬁmﬂég@ e8| iasteade dafiea  infagral

benefits f@ofeioRfdf BEntcHaPBOME fRIAL ARpSHEh a chanber by promoting
skin integrity and patient confort. rl1)e t herapeutic benefits

associated with delivery of pulsed air to an inflatable chanber of a
patient sulpelt dRepEwede 5‘%‘1’ LLidhergns Hivetratesl 4 pylsating iesseeispsténi 96 s

required. adaptd® 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 systern 196 includes a regulator 200 connected to the air supply
198 to receive air from the air supply 198. The regulator 200 of the pulsa_ting.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,



[ 0062] The depi ct ed regul ator 200 of pul sating pressure system 196
i ncludes four outlets 202, 204, 206, 208 for respectively delivering
air fromt } ply 198 to first, second, third an Al
chanbers o?%atr’qb&?or?z#?ne device. Al though four outlets a(ril'gfrgﬁ(%(\}/\oﬁ?ﬁﬁ%e
invention is not so limted and the r'eb&.rl ator 200 could be nodified
as desired to include nore (or fewer) outlets than the four that are
shown. Preferably, the regulator 200 is adapted such that either
pul sed ai r [8962IhonThedepieted regulatoy 208 of ipnisatingcbréspure fspstere JAb anadudes fisuo
each of thgy,p t 5042 . Jnf.late . an.associ d
i nfl at abl e co?rgpic?%’e%%‘l’ g‘?ﬁ’ ? é%&é%g crn(‘:)/ng tﬁ Fnﬁev(glc')“ﬁg?reﬁémft ?alﬂ%u#’?@t]]ggﬁ‘? figsh
t hi s mannesecondy¢hial anddfehith airetamberaophruinalinet deviek. ehimohgl foue onhecied
to the reguyl ator, 200 can .be pul sed i.n any conpi ngtion of the .
chamber s. ~HSPT S RvERtop s ngh 5o ey e dl fhetiaiey 00 Fouobe. gipdified s
attached t desiréitol inélhdd rAblefor fokbr) BetlIEMbCBe $hr tfat e GH6en. 4 IBEGhLIAL
separate charrlger 6es ect'vegy defined by the incline ra 90, "t he
spi nal supfFé&t toég(,) FWB"‘HE‘LWC b sither prissdoAiy ggionzpulsed pis cynbe digsted by
pul.sed by iHaereUhtSR rith Cabll @M Suiels 26N HAO 208 AW 1o MDA 1200
shoul d be undefﬂét ood that the system 196 coul d e adapted tggs{aﬁlg{egde
one or nor Bfla@blecrynencnbor rearoyed Gom dhe dufletsiferylelation; din dlaid intanwerathe air
chanbers s 5 L. [ or,_ex | e.
HaReRa td Qﬁlu}dfll"f’)nélf éﬁﬁmg&%{ géi‘nﬁlftjgté@toqx Jég@%? 26h § rbglpu%g?{n any

[ 0063] The pul sating pressure sys I'ncl udes "a con
connect ed ¢wnhingtion efjtheahamb9OFarexapie,rtbe puliatingl pressurdayksiemnt 96fcoalidbet 0

the outl et 12204 . 208. The contral unjt 210 includes four
butt ons. o1 51RO TE inffaiine fing, deed BOLE Rentel ) Sychciba Fppaia chemBHe | 1y
the out | /et f&s}ﬁ@ﬁvelﬁ adﬁnea(bl@, the G&linFrraﬁp Qg,lbdhy ,spﬁamesupyér]g ODSthe fh%?d) Rgpake
in an on/of. ner,to a ate nabl e passage of air pulses to

t he associ 5’&18%3%&6 B‘Tdt g‘if{;eférﬂu){%gé’g A PolFating dregsyre systemsl 96Na @y t o
each but t opordsiatioh.N 8 shemdRlunttstood kAt ihegizskléﬁff%Q@cduichG%aciagteﬂ- ir%ﬂldL'ED)
214 to indicate whether the associated outlet is in the nab?e '

("ON') st aP®® ¥rmgiesaiditional ogtiets: for delieging Tisdo |additional Thamberadidhyas the
identify t@adsheduses 1o it 4 FlpEx Ybers are receiving air pul ses
fromthe pul sating pressure system 196. [0064] Referring to Figure 12,
there is sh?’vvn an_air supply system 216 for inflating an inflatable
devi ce suclY anjhopultatias prrswise quien 1 Helclydasi asontrplnarii 246 wenictdso
The air sumpkepufst N LdRubGE HERDuRors foufl 24, 218
adapted to pr%g\';i de fressuri zed al ruf or%rﬁ?\t/}%rw?!ggtzéu% 213?] %Ogt%@?@w
chamber s ofongpk upkt 41 inginsiee -forars buttdre 2 13atespaativilyn ditichel dethrags . 4 The
air supply : 218: G| [ evi C 20. -.19 - As
shown, thefeﬁ%%?ﬁ%%ggb?@%ggﬁ ? gg’g%\%gzsdagf;’dgs 5“3?@’?%‘& t§F g“‘?‘?"ér%lg RRerafp
(source 218inengnigifirmirinaeto(altemetmlydnilil} pA2eansr pilsedaicassotiatcdeRimide
pressuri ze Lrto rais he.tenpergture of the pressurized air.
Pr ef er abl yf,gjr fr ‘éenk gﬁsﬁe%ea?efutﬁlg WBPY ﬁ%’ﬁ{ g’dea&]‘&"lﬁ%"f)gn’dh‘i FORtRA A 210 han
EOL mal hbp?mcméems h@’ft _L(e.ﬁ.t, l(aﬂlgiD) Hsms sﬁmig&t _ﬁilae,ﬂtlelcgﬂe és@éq{iﬂ@& E)@l?é isin the
ahrenheit). 3 [ . air facilitates patient confor y
limting h%‘él’le# fg?@ Dty ?%ﬂfw(pgff drstate. { T lightsrafidcreadsly idensify tocthe
support ed @8r which B¢ tHeRBadBats 6:@ reld{vit}aifpdiad| . iabr
procedure. The actual tenperat _urre gg;?h% heéi?g{dthg?}l:gatﬁl(%\?@%ées@% S#Sgénﬁot
critical ah® could vary fromthis range. As shown, the heating device
220 is configured in system 216 as an in-line device with the heated
air bei ng posghar BeRring Ao Fidae: 1ealeld e skl "ZS%ﬁ [ ' kne 224 for
delivery to the infl atngbl eégievi ce sucﬁ as ét}ﬁie a %lgg?sé%{slg}% Eoédn ailpgent
i ncline” ded BEdabladederommech anany afdes ahoveodescrbadematiéns intliny dévésasc Thé gir be
connect ed i i i 224 wnst r eam of e heating device
220 for spsltu?lta ?’ir}?%t%hﬁe_ﬁztnggﬁd%gegﬁgﬁr%e' iogt?l 0 §&pat ByEP) ##e%gqpﬁﬁd @eProvids y
to nul ti plresspridedtambfos deliveritorthe iffRBHE dfambbe adfiohg dfaMé Bovefiscribed

patient incline devices. The air supply system 216 also inciudes a 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. PglygatestR9! 1 ng could be facilitated by suppl ¥E{1}st§)mﬁml
ventilation openings in one or nore upper surfaces of the patient

i ncline device on which a patient is T¥cei ved. Ventilating air holes
provi ded in upper surfaces of inflatable patient support devices are
wel | known and, therefore, no further description is necessary. As
shoul d be Oh&KYEy Hischeating devirel 220 aprietves prepruriesdt ainfrom thetir enitred 208! vime
devi ce acc ' S - i ' d .adapt ed to.ingclude
venti 1 ati ney ame ol okl PRSSER i¢ BNFRM BTGl nSo RS b o @i B

t he cent ertemperatippbthe prassutifed Hns Prafaebly,f the temnpine. of Ahe H8ated dirdé so

be under st oling feature for the ventilating openings

esul te 1 r oty WaFnG AR Al Bl oieifaps o - ebroetoeie Fikg Upresss
to the patFahnheif)d Soes siightlyrwatticd eirt Roflitdtdiepaieit bR by Gthiting hd -
[ 0067] Ref e ripg to Figure 1?1_, there i s shown an air supply system 228
accor di ng FESEE foPh die Ratisn, 1o sxagmpiso fir epatientsiupperiad erp anjinclivg sievige

216, the afring4nBbdical {Sg] BRIMHGDr@RIAL TRO Y A | ttfig%eg Tlg%@g héand o'

providing a supply of pressurized air to an inf evice such as
t he above-kpeswen Banet sgticad grd rodd varg fiveyithisaengeThs sownsthp hkatingydetiesn

228 al so i d at i [ 2; n d.t h it sour.ce
230 in an ?zrﬁﬂ IHi ﬁ"z‘ nﬁgﬁ%tegﬁ‘ﬁlhérif‘agfﬁ alr?cgi| i%%&%r\évétgat}’? %eatﬁ‘isalr&gﬂ?g
236. Si mi | @ischargedh fam thg hdatingodevRR2 220 vissaip fihey 224 Sirakelivelp to tHeeinhaalé ng

i i i . zed . al.r that_ i ted t
tonper at ur SIeE SEHER e R HECRud OPHIRCHES 65 ifoenAe sheuly B pdersood, &
facilitatemttifold eysten tcoolfl e paineasd 6 URPEERLe et Bdbesn devhee
by limti .0Sg_of heat.fromthe patient. [0068] The air supply
system Zzglgela{%ﬁ a%rfé%c gﬁgﬁqrsﬁ’?l%l}?é %F églé‘ﬁ#eg 2y Dfe fEPaste Hbpnios tdstivarny 1 he
di schar ge hilfipleZdatdods cHaf®eisvi Ng pressurized air fromthe heating
device 232. Simlar to the above-described pul sati ng pressure system

196, the p ti essure ' s m 238 includes a regul ator 240 and a
control | erlldb fg?hespg"? B%i‘\?&ﬁ%ﬁégm %rﬁli’lﬁd“‘ﬂ‘éﬁeéét]i"l’i@fldpé§‘§t§¢h)z?é’§ far r
via |ines séiveldRehiReHetehiifiOddvive2206h Gnd bfr. R &‘eslrébé??%és for the
schenat i ca{% I.¥ aé)ﬁatl ent. ventilation/incline system 246" according to
the presentelivery of either hegted ain erinoprheated nis drami e air pwplyesystemedls #tahor
248 havi ngoplioN 6\ égr@%ggr&rytﬁcrgﬁgatg{ovi ding a supply of a ventilation
gas (e.g., oxygen) and a regulator 252. The regulator 252 is adapted
to control bgﬁ? delivery of the ventilation gas fromthe ventilator
unit 250 tQ968l pat Thenpatient geline,degics of dhe presenbinventior )codldp ehtetnatiyelynbd he
needs of tdwapteRid BrMideUF thev&iolih (sHpgonY b nd. Lype

(regul ation O.?_ thesvelntei.I at ieon gla ‘%%g sgp patellg%ltléﬁgr g’gﬁv%tlco?gﬁ%\/ﬁugnﬁe no
furt her de@@}qa@glib@ﬁuppgymgqgaﬂ wehtilation 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 accofding 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.



[ 0070] The ventilation/incline system 246 includes a patient incline
system 254. The incline system 254 includes a patient incline device

256 and anwa foessodRé Y 258. The incline device 256 coul 90@5%9%029&? of
. For

t he above-described incline devices b;}{) isnot solimte
exanpl e, the incline device could be &"device such as shown in Figure
8 of U S. Publication No. 2005/0193496. As disclosed in the

publi cati omo @he 'Bn‘%l i ne %evi ce includes-an incline ranp and a head
support pi MO8 anBelsrmerdte Figrels: isris shovwaaniainenpmiysysten 228asterding do
separ at el y aek ERImpIAS einBbdlidtehOiRflarlh & 16, LAl Lngld.ne
ranp. Such separ at eftkiggntro)l1 of the ?’ﬁ?%é?ﬁg’?&girdo#gé‘?ﬁ%b@s intudes

fi ne-tuni ngP 8f sQuEre (-8, pamp) kfor promidil at supplp af pesturisedhdnt mnidflites1s o
that is degdydlfi asftRE a@&%—r@écﬁbeiﬁ tl%ﬁtni (ﬁ}{le B AP o s T %g
position" that facilitates an IntUbati on Broteturd Fupply Sgedte of
U.S. Publ i dsn inginddse. hea®psd k@249 Gormsctedoah@aiF sdueek 188rigiaA in-Hnd ddnner
entirety. 7: tilation/incline stem 246 includes a control
system 26 Og)?%lcﬁfglgﬁ% Mlgc %ﬁ?eélﬂgﬁ% ogﬁ‘_}‘l"tlﬁrntf’ r}l’?PtFI}%‘éf""iqﬁe"-zp o Iserphon

of one or system Z16fthahadting deHieddIPrpraftrably Qelives! dréiSurkhel 'aﬁ%a?ﬁ;%e?ﬁ%ﬁ) I ng
on.the operation of.g‘t)gg ventilator 248, As shown, the controller 262
i s connect SHPYBGRYERtLY, Rmtep thap mormd bedydeparatitede &icilare theKomfort of a
cont rol | erpa#a sisponed@ph &dinfiated AEREME 18nifk Lor 252
representing the@r ate at vr\llhi gh thee@e%%liﬁ*%ftalgénog hégfghélagﬁgéﬁﬁé’ HEM ver ed
to the pat@ﬁ@ fromthe ventilator 248, thereby nonitoring the
patient's t hi Al SPPIXS syskesiy?28 t indudesn rolsating PEBsire sybtem 238
connect ed dofnéch@ fok | RRnYS 1B il #0%ohsS padant ed,
preferably, by means of an ¥I‘I gori%ﬁfnf%g&{aﬁg@ ({%l roT%lde%r %851 1S hgpiing. ¢
the incli rievsy 3% nmipslar todheatjoue tdescritsdpolsatiigpmessire bystenp 296, @tpulsting

response t i S, | jent's breathing, [0072] For
exanpl e, aﬁr%epdg%gssgaggg% %?ﬁ g@?zs’ef& r"%'g‘ﬁ?/‘g%{q Y f‘ncé’n&ﬁ erﬁ"@nf‘? rglectively
vent i | at i clebiusringenisatirg prespuriasi hirada lineb244pl aced onto the incline
device 256 in a substantially flat, supine, condition. Over tinme, the
br eat hi ng he .ent . hec abor.ed W th the patjent .

remai ni ng @?169:] he 11?%% ggsa&gﬁﬁl %ogliqfi !(})]ﬁr.e P e?hé’?vé‘blsﬁgenﬂar%@a%yon% r PAticRY
262 is prognéatinadnelmediystent 24thaccaidingstoptht preed infentibe iTHe! dyBemSyat em
254 to var; ition.o h atient py varying the inflation of
the incli nlg("ﬁrf&aér%ﬁl%gﬁ&tt rYee“‘i“ﬁ‘E’F ?ﬁg h%’é’(ﬁ ﬁ@?nt{f%%rr‘g’b 2 wowdingg upplypiper
torso of teatlpii smt(eler omybing ahdlal tenaedi 252 PUBE highvor 20k SEYRSEH

above, the_ jngclini of .t.he patient fromthe fully supine position
facilitat ggn%(géi?ee eﬂg%&f ?ﬂen"ﬁgﬁa]ﬂ‘é?”c §28 dioay thy vengilateysinit 258 40 p patient (e.g.,

[ 0073] Pr efvér aipdnylator fegasky b brittn @ﬁee&'ééktﬁépdagi%P’sﬁgk%e%g%ép‘%%br%%din%r

(both a con rol4ed inflation of the incline Vi ce

cont r ol | ed*Qa%4-4Ps rRugHOR ¢fdhe yentilatien gas\io & patieBbare weilkepwn am fofuethert 1 Ol
si gnal s f raagerbhigh i eduly@d.| €er 262. In this manner, the controller 262
of the control system 260 could, for exanple, direct the incline
system 25§ 68 deflate (or partially deflate) the incline device 256
in additi dN0b cdhersnileiep/mpling sistemt 246ninclideshe patéont declias spesc Rshed

i ect he e B el e pin i B R s e

return t héﬂo&a@ festige 2(5% conld embody one of the above-described incline devices but is not
so limited. For example, the inc]ihe 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 ‘s,upport pillow and an inflation contro!
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

7z

)




: L : : ¢ the
- 22 - fully supine position if the nonitored breathi ng rate o
pati ent dro)t/)s bgck down bel ow a preset |evel. %227410?e exenpl ary .
' ' I lation/incline system S -
appl i cat i owgdhodid@syenti | ation/i y ‘PgT[Bgﬁ%%%{léd

suffering from sl eep apnea. The contr system 260 cou _ (

to provige a cyclic type of incline control in which the incline
system 254 is dlrected to incline the patient when nonitored
breathing rate ex eds. a Freset | evel and to return (i.e., decline)

the pati enf o8P %P?ﬂeé‘h Ili‘F"rfJgaI}da‘P@Od-P%rl%d@aéme,d@mxmlawomhew mset
I e\ej eIp t 0 aopiidin f‘dhifﬁﬁé pbditiéh”, thé’t%lllltﬁ‘t@é)éxfﬂ bk Eﬂrocelh?rg7%-r{alsc 891{1‘%5

syst em of present__invention i s not 1i'Cato
aéj ust mentﬁgf P%Pltsatqném 219@%’%%&%1&1@0@@@@@ motsctnnneqn and an

inclined condition. The control system could be adapted to provide

for graduagerjadi Ilﬁel\F&ﬂtaﬁoﬁlﬂxchﬁ@sybt@ﬁ'ﬂ@ﬁ{ihﬁgssé$ r eas?%teﬁa%o i c@&ﬂ Ir ol

nse to nonitored changes in’'t he pat ent s
25 :Ito gm i s sonbelles 262 IfPIfTFQIé@ﬂmE the mflatibn of onnéd mbreanﬂatetsleltchan%wd@cm@a ;)f
al SO e use (0]

line.ra
control ot haihe @cBasE deBnalalon B¢ opBRidET S Vel 24,36 shovh ot dec
by t he spidseatrolbm@p2it ccdmsn:ted tretthe atpmiator 252 ofrtiEhfentiRitod 248." 8RL SontfoREs

the inflation of the spinal support to adjust the
arount of 225 BP0 eR elinal Bk eSS P pemvese g i a wiich

requi r enerthe oéntildtingi gav dnbeiag detivdred fethe ?Eﬁéh? LR the Q%ntﬁﬁtot 238 Ctﬂé}E
system 260 is har e ventilation system?2

i ncline sﬁ?’ﬂWE@g‘eé’?I%ﬁ%&?@Hng TRier; Afi shewn,4he Nntrbldert%acsealscatdmeot&ﬁr
exanpl e t hatthembRie BRAS2442- Bhe cIMbRLrSRS is b {eﬁr fer béb%ﬁ%%?sln

utilized to transmt signals between the con ro1

venti | at i FECEHE phibe P%f@lﬁég@r@ drag th@ﬁdhne[sm&ﬂ ]fochtio ddjusetheipBgtion of

d by the
descri bes thdsatieMUR Msh QR &t d&f. rrent rre
i nvent or foér]ﬁm}hl ch a enadt;fTIO escﬂfl pt | 0 55

notw t hst andi ng that i nsubst ant ial nodifi cat [ ons of the | nventi on,
i ncl udi ng [9973%2 Aor expreRie ) %b%eaﬁ@sléecpewmyvenmamg‘@sm the pemt givn

equi val ents§stéh 248ty initially be placed onto the incline device 256 in a substantially flat,
supine, condition. Over time, the breathin’g.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
clevating 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 manner, the controller 262 could be programmed to

direct the incline system 254 to deflate the incline device 256 to retum the patient to the



-23- CLAIM5 1. A patient incline device conprising: a base nmenber;
an incline ranp | ocated on an upper surface of the base nenber, the
i ncline rawoA6karyA6 to support a patient such that th@.cﬁﬁfsh(ﬁm)zz&]
upper torso is elevated with respect t¢ the base nenber; and a
spinal support aligned with a centerline of the incline ramp and
| ocat ed adj acent the incline rarrp for contact with a central portion

of the pat , ine, wherein the enterllne

spi nal E upi[:)ugl tSu lgp?’gﬁ%l&g&nﬁ!'? ha (ot bég hipg, i F&hed:laﬂe'gf PSePack dPivRe
ranp, suchbélémat pteattdeal. spaces are defined on the i ncline ranp al ong
each of opposite sides of the centerline spinal support for rece|V|ng

id rtions -of t.he. ent's torsg to | ateral ext end
Lhe aheet AT of ORRLbmBRenapei5id bk T yindlonmalinnveien: 248 is for
accordi ng pameﬁﬂ’ﬁsﬁffehng\fﬂ‘tﬁﬁ &ledp tabﬁeace%@%ﬂtﬂaﬁ sﬁ%n’i‘@ko SRR 5 dd g&h yges
an inflatabl e chamber. 3. The patient incline device accor

claim2, wWNGYidF @ VR tvpepf H’éhlﬂeaﬁﬁﬂtliohm wliels thgrinelink susterh 264 a;ehélmwd to 4.
The pati eniclieChé E@tleﬁl?Wh&? nniered| 'bpéltb{n%f rlﬁéae?éxgéeﬁ% d QY%S%IH]Q%I ulngg q

an air inlet to the incline ranp |ner
at |east ofé- Sﬁﬁwph@ed@#ﬁmn‘ﬂhﬁt tha dresdingeate drlops bévkndesm bdlow hiee preed i ne

ra and t th . pi nal support for inflating
thremcent erl:a?erllg&?gaﬁéq&%ﬁlp gfﬁ(ﬁmagtg cqﬁg"e?at ient incline device
according to claim1, further conprising an inflatable head support

pi | 1 ow | oc0% onTheeontral bystem phihp prasent Suiepibort is gt Liinéted at dpplitationhead.
adjustment of a patient between a fuily supine condition and an inclined condition. The

control system could be adaptéd' to provide for graduated adjustments in the inclined
position of the patient in response to monitored changeé inrthe' patienf’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 toa patient.

[6076] It is not a requirement of the invention that the controller 262 of the control
system 260 is hard wired to the ?entilation 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.



6. The patient incline device according to claim1l, wherein the
incline ranp includes a cushioning material. -24- 7. The patient

i ncline device according to claim1l, wherein the base nenber
conprises a flexible sheet. 8. The pg%ggnt i ncline device according
to claim1, wherein the incline ranp and the centerline spinal

support are renovably attached to the base nenber. 9. The patient

i ncline device according to claim1l, wherein the base nenber

conpri sesChAIME | at abl e pad. 10. The patient incline device
according to claim1, in conbination with an inflatable transfer
device having a plurality of holes in a bottomsurface for creating a

wei ght - bear i n%@g@&;ﬁgﬁliﬁé d&scaRinplisb! beneath the transfer device to
facilitate sliding of the transfer device on an underlying support

surface, wher et bese Fe»85e nmenber of the incline device is |ocated on

an upper surf fer i T b i: i
devi ce accor diaaglgm?gne%%gP %k%&ﬁ\%ﬁeap gl?}#r% ﬁlgacc?éo\%‘iﬂéee |%§?&hgﬂg{h§tlﬂcﬁ{§§2€m%ne
i nf | at abl alaptedndsppand patigit suchl thatyhopatieststippert torsg iogewitaigsith respaet to

upper sur| age defibne_d y the device for discharging air fromthe
i nfl at abl '8¢ eHaMB° T r ovi de for patient cooling. 12. The patient

incline devi ce pu0EEipoft alindd Wit dentdifd 6 the IBEnCIARpSIH 18tQtcAREAB¢nt
support defines a convexly curved upper surface. 13. The patient

i ncli ne d@yincEngEEEy 9r ptach Witha aentral portipnid thecsiigrtisdiplgingludinghe spine,
support | 9gatia¢hP Fgﬁﬂ i i . incl.i !
supporting t %ule S 01111 er Sgingg&%? 31? ?}gs %{é’fﬂﬁﬁ%‘r‘%&g{ lstlé%g .tﬂaﬁl%e‘blgg%qu%mg;ﬁ% i ne
devi ce acreupgdsucl thad latérali sprdks arededined on dadiclink sanie slbngs epp of bpptafte ndss
an inflat c?itﬂlee ce%?e?"lqrtl)eesrpinal 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.



- 25 - 15. The patient incline device according to claim1, wherein
the incline device includes at | east one inflatable chanber, in
conbination with an air supply for inflating the inflatable chanber,
the air supply including a source of p5 ssurized air and a pulsating
pressure systemfor delivering air pulSes to the inflatable chanber.
16. The patient incline device according to claim1, wherein the

i ncline device includes at |east one inflatable chanber, in

conbi nat i an wi The paticnt inclgwpioVige da@ordimd loaddimgl, whereimtht assebhentehanber ,
the air sq£&#§ inﬁlug%nﬁ Z source of pressurized air and a heating
devi ce, tH 51 T GBSV & adapted to receive the pressurized air
fromthe source and to heat the pressurized air. 17. A patient

i ncline device conprising: . . an_inflatable incline ranp adapted
to suppor?® t hellfgpaentipelig dgyige srequding toglaimt i, sfherein bpinching ranpeandher
torso and | f the patient;
an ianatgﬁﬁzﬂ%p'ﬁgf&gﬁg%gg?" ggﬁﬁﬁﬁﬂﬁg%g%g%%ﬂ%ﬁéﬁ?ﬁgfine ranp for
contact with a central portion of the patient's back | ocated adjacent

t he spine, the.centerl.ine i.nal support, adapted to.s ort the
central back g%l}etﬁa%ﬁntéﬁcgwetﬁgﬁfe B9y rc@&t?rdaﬁlmaag’glerﬁﬁ’rtpf’ E'%%in%enéqeévat ed
Wi t h respagiprises dliaflitesle pad. t he patient, a portion of the inflatable

spi nal support |ocated on an upper surface of the incline ranp; and
the centerline spinal support having a width that is less than a

wi dth of idie Ty JanentiAdie 3LRBe ééa&tdi%atﬁ%mh15218&2305%5{1@50%%%&&@99

each of opposite 'sides of the center e spin r recel ving
t he arns taandles deddcelmvingongunlityt dfdojsatn &hottdno surfitce falcreatiey b ervipht-bearing

chest wal | pof t atient. 8 n_i.nfl at abl e t.ransf.er tres )
roving o fusfion bl Eschithy € bencodiine (it s R It B iRY Moo s 53Ry aovice
chanber, éhe @il giny siygeit shEvdeN@hérel the Bidetnyenter BOhe nclifle e ik M¥ated
surface thereof for c%§§¥%gg@§ wei ght - bearing cushion of escaping air

beneat h t A ERRE IS C Y5eYiaei | itate 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

mat t r ess bevi cEie pakientiingding devickeadcomlinggmsiaimi lngherein thgdevice 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, further 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.
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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.  Aninflatable 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:
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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.



