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SURGCAL TABLE

Background and Summary of the Invention

The prescnt invention relates to an opsrating room or surgical table,
More particularly, the present invention relates to a surgjcal table including a mattress
having a plurality of influtable bladders for supporiing a patient and a power pack
configured to supply air to the bladders.

Operating room tables are long known in the health care indusiry for
supporting patients during surgical procedures. In recent years, surgical tables have
been made even more useful and convenient for doctors and nurses by adding various
features and options, such as powered acticulation of head, torso, and leg sections of
the surgical tuble, height adjustment, 61t adjustment, trend adpstment, etc. While
thase features and options give doctors great flexibility for supporting patients in &
variety of positions that are best suited for 4 given surgicnl procedure, they also may
become more difficult and (rustrating to use. In addition, surgical tables having
rumerous control featuzes often requirs separate power packs for supplying the
necessary power for moving the table w ditferent positions. Furthermore, matiress
surface systems have likewise become more technically sophisticated which
frequently makes them roore cumbersome and frustrating to usc.

According o one Ulustrated embodiment of the present inventien, a
surgical table insludes a base, a vertival support member extending verically
upwardly from the base, a frame extending ontwardiy from the suppoit member, and a
mattress supported by the frame and positioned to lie above ihe frame. The matiress
is configured to suppott & patient #nd hag at Jeast one bladder configured to recsive a
mediom. The surgcal table slso includes a power pack positioned to lie within the
base and configured to supply the medium Lo the matiess to change the shape of the
mattress.

Tn ome Pustratesd embodiment, the medium supplisd by the power pack
to the maitress is air. In another illustrated embodiment, the medium supplied by the
power pack ta the mattress is a liquid. The power pack is further configured w supply

heat to the mattress to change the temperature of the matiresz. lustratively, a flexible

JP 2004-503298 A 2004.2.5
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hose extends from the power pack to the roattress for delivery of the medium from the
power pack to the mattress, The hose is concealed within the base and the vertical
suppert member of the frame.

Acvording to anolher llustrated embodiment of the present invention,
a surgical table includes u hase, a fravne posidoned in spread-apart relation to the
base, and a vertical support member interconnecting the frame and the base. The
support member is configured to telescope vertically to position the frame at a varicty
of different heights telative to the base. The surgical table also includes a rattress
positioned to lie above the frame and configured to support a patient. The matliess
includes a cover having an upwardly-facing patient-support surface and defining an
interior region of the mattress and u plurality of bludders received in the interior
region of the cover and configured to be inflatable to position the patient in a
predefined surgical position on the mattress. The sargical table further includes a
blower positioned to lie within the base of the frame and configured to supply air to
the blndders to infiate the bladders.

According to yet another illustrated crebodiment of ihe present
invention, a surgical table includes a frame having a patient-support piatform and a
matiress positioned to lic an the patient-suppart platform. The mattress is configured
@ support a putient during a surpical procedure. The mattress ncludes a cover having
an upwardly-facing patient-support surface and defining an ntericr region of the
mattress and a plurality of bladder pairs received in the interior region of the cover
and extending laterally across the mattress. The bladder pairs are positioned to lie
adjacent to one another and each bladder pair has a bottom bladder and a top bladder
positioned to lie above the bottom bladder. Each bladder within each bladder pair is
individually inflatable to posilion the patient in a predefined surgical position on the
mattress.

According to 2 further illustrated embodiment of the prescnt invention,
2 surgica) table includes a mattress, a patieni-support platform positioned below the
mattress and configured io support the mattress, a base positioned in spaced-apart
relation to the patem-suppor platform, and a vertical support member

intesconnecting the base and the patient-suppori platform. The support member is
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3
configured to support the patient-support platform at a variety of different heaghts
relative to the base. The surgical table alse includes 2 power pack positioned to lie
within the buse and conligored 1o supply 2 mediurn t the mattress to change the shape
of the mattress to pesition a patient in o predefined surgical position, and 4 hose
interconnecting the power pack and the maturess. The hose is configared to transfer
the medium from the power pack to the matiress. The sorgical table further includes a
controller positioned in close proximily to the power pack. The controller is
configured to contrel the distribution of the medivm. from Lhe power pack (o the
mattress i control the shape of the mattress.

Also according to the present invention, a patient support apparatus
inclades & bage, a frame coupled to the base, and a mitiress supported by the frame
and positioned to lie above the frame to support a patient. The mattress has at least
one bladder configured to receive & medium. The apparatus also includes a power
pack pivotably coupled to one of the base, the frame and the mattress and configured
o supply the medium to the at least one bladder of the mattress.

In one illustrated ermbodiment, the power pack is pivotably coupled to
the frarme by a pivot conneetor. The power pack is condigured to supply the medium
te the at least one bladder of the mattress through the pivot connecter. The illustrated
pivot connector includes & recepiacle configured to roceive an air coupling of the air
mattress to supply air from the power pack through the air coupling to the at least one
bladder. The power pack is pivotable from 2 first position in which the power pack is
located substantially under the frame o & second position in which the power pack is
located substantially outside the frame.

I another iliustrated embodiment, the power pack iz pivotably coupled
ta the base. The power pack is pivotable from a first position in which the power
pack is located above a tep surface of the base and substantially within a footprint of
the bass to the second position in which the power pack is located substantially
outside the {ootprint of the base.

In yet another illustrated embodiment, the power pack is tethered to the
mattress. The matiress includes a tether connector coupled to the mattress and the

power pack. The tether connector extends between adjacent deck sections so that the

JP 2004-503298 A 2004.2.5
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power pack is pusitioned below the deck sections snd the frame when the mattress is
located on the deck sections. The power pack is movable relative to the frame and the
decic sections to first and second spaced apart storage positions.

Additional features of the present invention will become apparent (o
thase skilled in the art upon consideration of the fellowing detailed description of the

presently parceived best mode of carrying out the invention.

Bricf Description of the Drewings

The detailed description paiticularly refers to the accempanying figures
inwhich:

Fig. 1 is a perspective view of a surgicu! tablc of the prosent invention
being vsed in an operating room cnvironment showing a patient lying oo the surgical
table, a pair of surgeons operating on the patient, a first nurse siftimg ot a central
control station configured to control the lighting, the surgical table, and other
operating room equipment, and a second amse (show in phantom) holding a remots
controller;

Fig. 2 is u perspeclive view of the surgical table of Fig. 1 showing the
surgical table including a base, 2 vertical support member (or pedestal) extending
upwardly from the base, and an articuated frame extending outwardiy from the
suppert member and showing a mattress positioned {o lic on the frame end configured
to suppert a palient during a surgical procedure;

Yig. 3 is a perspective view of the surgical table of Fg. 1 showing the
base being fommed to include an opening for receiving a power pack,;

Fig. 4 iz a perspective vicw of the support surface of Fig. 3 with the
base and the pedestal remeved to show the power pack being plngged into a first
connector, a power supply line, and a flexible air/fluid/power handling line {or hose)
being conpled o the first connector, the handling line being coiled 1o extend upwardly
through the vertical suppori member, and 2 second connecter for connecting the
scoond end of the handling Jine to the mattress,

Fig. 5 i3 a transparcot side elevation view of the surgical table of

Figs. 1-4 showing the power pack positivned in the base, the handling line extending

JP 2004-503298 A 2004.2.5
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through ihe vertical support member and coupled to the mattress, 2nd a patient
positioped utop the mattress:

Fig. 6 is a perspective view of a surgical tablc similar to the surgical
tables of Figs. 1-5, showing the surpical table having a larger power pack cxtemal to
the base and coupled to the base via an umbilical;

Fig. 7 is 4 perspective view of a surgical table similar co the surgical
tables of Figs. 1-¢, showing the base being tormed to be larger to accommedate an
even larger power pack;

Fig. 8 is a stde clevation view of & surgical table similar to the sargical
table of Figs. 1-7, showing an even lurger power pack being located on & carl and
coupled to the buse viz an umbilical, the cant including an IV prewarming system 5o
that the palient support and warting needs for surgery are consolidated within the IV
prewaming system;

Fig. 9 13 a perspective vicw of a surgical table similar to the surgical
tables of Figs. 1-8, showing the surgical table including a maltress being configured to
be inflatable with a liquid or gaseons medinm o alter the shape of the matiress 8¢ that
the patient is positioned in a predefined surgical posiiion;

Figs. 10-13 illustrate a variety of ditterent surgical positions that can be
achieved vsing the mattress and surgical table of Pig, 9;

Fig. 14 is a perspective view of the mattress of Figs. 9-13 showiny the
mattress including a leg section, a torso section, and a head section:

Fig. 153 is a side sectional view of the torso section of the mattress of
Fig. 14 showing the mattress having a lower foam mattress strocture, high amplitade
air bladders positioned atop the foam mattress structure, & Styrofoam bead bag
position stabilizer positioned atop the high wmplitede air bladders, and a therroal pad
positicned atop the Styrofoamn bead bag position stabilizer;

Fig. 15b is an end sectional view of the forsa scetion of the mattress of
Fig. 14 showing the foam mattress structure betng formed to include a paic of flow
paths to allow a medinm to be supplied from a botiom surface of the mattress through
the flow paths in the foarm maltress structore so that the air bladders can be infated
and/or deflated:

JP 2004-503298 A 2004.2.5
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Fig. 16 is a perspeciive view of (he matiress of Fig. 14 showing cach
section of the mattress having a plurality of difterent zones that can be individually
inflated or deflated;

Fig. 17 s a side elevation view of a patient being positioned atop the
mattress of Figs. 9-16, showing the maltress being used to position the patient in &
predefined surgical position;

Fig. 12 i3 a side view of the air bladders of Fig. 15 in a deflated state so
that ihe matttess Is substantially fat

Fig. 19 Wlustrates the air bladdess of Fig. 15 being inflated 1o change
the position of a patient lying atop the maltress;

Fig. 20 i3 a side view of the mattress of Figs. 9-17, iflustrating the
smattress conforming to & predetermined shape based on the individual bladders being
inflated to certasn pressures;

Fig. 21 is a perspective view of the surgical table of Figs. 1-20,
shewing the articulated deck panel and mattress each being formed to include
sepacate keg sectiom for each log of the patient and showing the base having foot
zontrols for vertically adjusting the deck panel of the surgical table andfor articulating
various portions of the deck panei and/ar inflating vanious portions of the biadders to
position the patient in a surgical procedure position;

Fig. 22 iz a perspective view of leg scctions similar to the leg sections
of Fig. 21 showing each leg section having multiple zones;

Fig. 23 is an exploded perspeetive view illustrating ancther
embodiment of a surgical table of the present invention including a frame sapporting
an articulating deck, air mattress located on the deck, and a power pack including an
air supply for the air mattress pivotably coupled to the frame;

) Fig. 24 iz a perspective view of the surgical table of Fig. 23 tliustrating
the ait matfress located on the deck and the power pack pivoted cutwardly relative to
the support frame;

Fig. 25 is & sectional view talken through the frame and decks of Fig. 24

illustrating further details of a connection of the power peck ta the frame;

JP 2004-503298 A 2004.2.5
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Fig. 26 is a perspective view of anvlher embodiment of the present
fnvention illustrating a patient support frame and deck ivaving air coupling configured
to mate with a coupling of an air mattress and a power pack including an air supply
for the air mattress and a plurality of valves pivotably coupled to # base of the surgical
table;

Fig. 27 is an exploded perspective view of yet another embodiment of
the present invention illustrating & power pack fteluding an air supply and valves
located within an enclasure pivatably coupled to the alr mattress; and

Fig. 28 is 2 side elevational view of the embodiment of Fig. 27

iltustrating positioning of the power pack. below the support frame and dsck of the

surgical table.

Retering now o the drawings, & surgical table L0 ecoording to the
present invention is shown in Fig. 1 as it would normally eppear in an operating room
12, Ag shown in Big. 1, operating room 12 includes surgical table 10, a surgical
lighting systen: 14, a contro! stztion 16, an IV stand 18, and a medical device
controfler 19. As shown in Fig. 1, a surgeon 20 and one or more assistants 22
typically perform a procedure on a patient 24 while another caregiver 26, such as an
anesthesiologist or a nurse, controls and monitors operafing room equipment,
including surgical tablc 10, from control statiop 16 ot from a remote location using
controller 19 (as shown in phantom).

As shown in Figs. 1-8, surgical table 10 enhances the environment of
operating room 12 by prezerving space in the operating room 12, As dJescribed in
detail below, surgical table 10 preserves space by having a base 32 thar allows a
power pack 64 to be stored within the base 32. Thas, the power pack 64 nced notbe a
separate piece of operating room eguipment that tekes up additional floor space in
opexating xeom 12, Instead, power pack 64 is comtained within base 32 of surgical
table 10.

As shown in Figs. 9-22, surgical table 10 alse crthances the

environment and efficiency of the surgeon 20 working in operating room 12 by having

JP 2004-503298 A 2004.2.5
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a mattress system. 38 that allows the surgeon 20 to pesition the patient 24 in a
predetermined snrgical position that corresponds to 4 particular surpical procedure.
Of course, surgical table 10 aiso includes an articulated frame 30, a3 discussed below,
which also allows patient 24 to be positioned in a predelermined surgical position.
However, the positioning of patient 24 by using matiress system 38 is supplernental
o using articulated frame 30 which enables the surgeon 20 to tine-tune the
positioning of patient 24 to obtain sasier access to certain partions of patient 24
during the operation.

Dstatls of another switable frame for use with base 32 andégr mattress
system 38 are disclosed in U.S. Application Serial No, 09/187,990, entitled
SURGICAL TABLE APPARATUS, which {s incerporzied herein by reference.
Similarly, details of 2 controller for matiress system 38 and/or power pack 64 are
disclosed in U.8. Application Sedia) No. 09/187,825 eatitled MEDICAL
EQUIPMENY CONTROLULER, which is also incorporated herein by seference.

As shewn in Bigs. I and 2, table 10 includes articulated frame 30, base
32, a pedestal 34 interconnecting articulated frame 30 and base 32, and a mattress 38
positioned atop articulated frame 30. Articulated frame 30 includes a head section 42,
an upper back section 44, a lower back scction 46, a seat section 48, and at least one
leg section 50, as shown in Fig. 2. Sections of frame 30 are coupled to longitudinally
adjacent sections via pivats so thet adfacent sections can be rotated with respect w
each other by motors (not shown). Thua, table 10 is configured to reccive control
signals from control station [6 andfor controller 19 to move sections of articulated
frame 30 so that patient 24 can be positioned in a predetermined surgical position as
shown in Fig. L.

Pedestal (or vertical suppert colomi) 34 is sirilarly adjustable tn
position patient 24 in a predetermined position. Pedestal 34 includes & hilow
mechanism {not shown) for moving the telescaping pedestal 34 upwaridly and
downwardly t raise and Jower the atticuiated frame 30 relative to the base 32 and the
grounl.  Adjustment of vestical support pedestal 34 can also be controlled by controt
station 16 and/or coatroller 19 to position frame surgical table 10 at a predetermined

height relative to the gronnd.

JP 2004-503298 A 2004.2.5
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As shown in Mg. 3, base 32 includes a remuvable acuess cover 56 that,
when removed, Teveals an interior region 66 of buse 32. ‘The interior region 66 of
base 32 is sized to allow 2 power pack 64 and a first connector 58 to fit comfortably
withir: the interior region 66 of base 32, Power pack 64 is configured to he coupled to
first connector 38 and then lovated within an interior region 66 of base 32 se that
when access cover 56 is reinstalled onto base 32, power pack 64 and connector 58 are
concealed within interior region 66 of base 32,

Power pack 64 is configured to provide power and/or a medinm (not
shown) 10 mattress 38 through a delivery line 60, as shown diagramatically in Figs.

4 and 5. As shown in Figs. 4 and 3, a (irst end of delivery line 60 15 coupled to first

connector 38 and a sscond end of delivery line 60 is coupled 1o a second connector 62.

The delivery line 60 cxiends longitudinally through base 32 and vertivelly upwardly
through pedestal 34 towards mattress 38. The second connector 62 13 configured to
mate with a third connector 63 integrally coupled to mattress 38. The connectors 38,
62, 63 and delivery line 60 allow power pack 64 to deliver the power und/or medium
to mattress 38 in a concealed manner theovgh base 32 and pedestal 34, In other
waords, all hoses, wiring, pumps, and fluid supply units are compleotely conccaled
within the base 3§ and relescoping pedestal 34. In addition, in the embodiment of
Fias. 1-5, the power pack 64 is located within a footprint defined by the base 18 and
the footprint of the base is sized to be narrower end shorter than a footprind of the
frame 30.

Mustratively, power pack 64 includes a controller, a fluid pump, such

as a blower, corupressor, or liquid pump, and a heating unit for heating the air or floid.

Alternatively, mattress 38 may be supplied with a heating system powered by
electricity from power puck 64. The power pack 64 may include batiery power or it
may be coupled to a wall outlet using a power cord 68, as shown in ig. 4. Power
pack 64 further tneiudes control valves for controlling fuid flow to the variouz zones
of matiress 38 and 4 pracessor for controlling operation of the device based on input
signals from an operator 26 using conirol station 16 and/or remote controller 19.
Lerper power packs may be required for certain types of mattress

systems 38, as shown in Figs. 6-8. These power packs may be too Lacge to fit into the

JP 2004-503298 A 2004.2.5
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interior region 66 of base 32 and are thercfor positioned external to base 32. Fig. 6
illustrates one example of an external power pack 70 tothered to the base 32 by an
umbilical connection 72. The umbilical connection 72 is made a1 the floor level into
the base 32 of the table 10, All other lines and hoses are concealed within the tuble 10
as discussed apove. Power pack 70 may sit on the floor adjacent the table 10. In
addition, the power pack 70 may be moonted to an IV pole or stand, or integrated oc
cortained in another picee of cquipment such as an anesthesiclogy machine cart.

An even larger power pack 74 may be integrated with the base 32, as
shown in Fig, 7. In this case, a base extension 76 is used to provids & larger footprint
that covess a larger area thas the original footprint of the base 32. The base extension
76 allows the larger power pack 74 to be coupled Lo the base 32 at the lecstion where
the access cover 56 was oniginally located.

If an oven larper pawer pack 78 is required, the power puck 78 may be
located on a cart 80, as shown in Fig. 8. Again, the power pack 78 13 tethered to the
base 32 by an umbilical conpection 72. In this embodiment, IV Jines 82 may be pre-
winrmed by the same cact 80 that contains the power pack 78. This consolidates the
patient support and warming needs for sucgery in one space-efficient package.

Mattress 38 for use with table 10 is shown in Figs. 9-22. Mattress 38
allows patient 24 to be positioned in 2 variety of predetermrined surgical positions as
shown in Figs. 9-13. Mattvess 38 allows patient 24 to be positioned in a surgicel
position and/or moved from one surgical position without changing the pogitioning of
articulated frame 30. Thus, mattress 38 acts as an independent patient-positioning
device so that various surgical positions can be achieved even for surgical tables
baving only a flat patient-support platform ar for tables having very limited
articulation capabilities, such as the patisnt-suppost platfonms shown in Figs. 10-13.
Matiress 38 zlso allows the positioning of patient 24 to be fine-tuned when. for
example, articulated frame 30 is incapable of the precise positioning tequired for a
particular surgical provedure. Thus, mattress 38 can be used for any surgical table to
enhance the patient-positioning capabilities of the particular table.

As shown in Fig. 9, matiress 38 is configured to be coupled to 2 control

apparatus 86 using a tube 8% so that control apparalus 86 cap supply & medium (not
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shown) to mattress 38, The medium supplied by control apparatts 86 to mattress 38
allows mattress 38 to be inflated or deflated to position patient 24 in the desired
surgical posiltion. Contrel apparatus 86 may be controlled by using an fnput device 87
mounted on control apparatus 6 and/or control station 16 and/or controller 19.

A variety of different surzical positions can be achieved by jnflating or

Jeflating certain portions of mattress 38. For sxample, as shown in Fig. 9, portions of

-matteess 33 ¢an be inflaled so that mattress 38 pushes upwardly on the back of the

kmees and back of the neck of patient 24 with the remainder of patient 24 remaining
substantially flat on mattress 33. Similarly, us shown in Fig. 18, a portion of mattress
38 can be deflated to allow the face of patient 24 to fit within an opening in mattress
38 created by the deflarion of a portion of matiress 38 when paticnt 24 is lying face
down on mattzess 38. As shown in Fig. 11, the chest and legs of patient 24 can also be
raised by inflating poriions of mattress 38. As shown in Fig. 12, a portion of mattress
38 can aiso be inflated when 2 leg portion of & surgical table is ruised so that the legs
of paticut 24 are fine-tuned into position while simultaneously inflating and snother
portion of mathess 24 to raise the postertor of patient 24, Tn addition, as shown in
Fig. 13, a portion of mattress 24 can be inflated to raise the hips of patient 24.
Althongh Figs. 9-13 illustrate a fow examples of the capabilities of miattress 38 for
positioning a patient in a predetermined surgical position, it is understood that, as
deseribed below, mattress 38 can be used to position a patient in virtaally an infinite
rumber of positions,

Mattress 38 is shiown in more detail in Fig. 14. As shown in Fig. 14,
mattress 38 includes a head section 990, a torso section 96, and a leg section 98.
Although not shown in Figs. 1-13, the head section 90 of maitress 38 may also include
an outer head section 92 and an inner head section 94, as shown in Fig. 14. Each
seetion s coupled o its adjacent seclion vsing 4 connector 100, as shown in Figs. 4
and 14, to allow the medium supplied by contrel apparatus 36 to be tansmitted 1o the
appropriate section of mattress 38,

As shown jn Figs. 14 and 15, each section of mattress 38 includes an
outer cover 110 defining an intetior region 112 of the respective section. The outer

cover 110 of cach sectiun of matiress 38 includes a top serface |14, a bottom surface
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116, and a perlmeter surface |18 interconnecting the top and bottom surfaces 114,
116. The top surface 114 of outer cover 110 is configured Lo provide a putient-support
platform for receiving patient 24. The boliom surface 116 of outer cover LiDis
configured 10 Jie on frame 30,

Lack portion of mattress 38 alsa includes a foam mattress storctuse
120, a plurality of air bladders 122, a bead bag position stubilizer 124, and a thermal
pud 126 configured to Jie within the interfor region 112 of the respeciive section of
mnattress 38, ag shown in Fig. 15, Feam mattress structure 120 is positioned adjacent
to the bottom surface 116 of outer cover L LD so that alr biadders 122 can be
positioned above foam mattress structure 120 wiihin interior region 112 of outer cover
110. As shown in Fig. 15b, foarn mattress structure 120 is formed to include a pait of
flow patiis 130 1o allow the medivm supplied by control appacatus 86 to puss throngh
foam mattress structure 120 to air biadders 122, Tustrati vely, foam mattress structure
120 is made from. a Styrofoam material, although a wide variely of differcnt materials
miay also be used.

Aidr bladders 122 are illustratively positioned an top of foam matiress
structure 120 and extend transversely across matiress 38, as shown in Figs. 14 and 15.
As described below, alr bladders 122 are configured to be inflated andfor deflated by
the medium supplied by vontre) apparatus 86 to position palient 24 in a desived
surgical position.

Bead hag position stabilizer 124 is positioned above air bladders 122
angl is configured 1o freeze the air bladders 122 in the desired surgical position.
Details of 2 suitable bead bag position siabilizer and suiiable air bladders for use with
mattress system 33 are disclosed in U.S. Application Serial Ne. 08/691,573 which is
incorporated herein by reference.

Therma! pad 126 is positioned above air bladders 122 so that thermal
pad 126 is poaitioned adjacent to tep surface 114 of outer cover 110. Thermal pud
126 35 configured to provide heat to patient 24 lying on top of mattress 38. Thermal
pad 126 can be any type of heating devive that provides heat to patient 24.

Llustratively, thermal pad 126 is made from a cenductive thermal raterial (such as
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Gotix™) which provides tniform heat across the material when low-veltage
electricity is supplied to the myaterial.

As shown in Figs. 16 und 17, each section of mattress 38 can be
formed to include a plurality of zones to provide hetter patient-positioning contral for
miatiress 38, Hustratively, as shows in Fig. 10, leg section $8 of mattress 38 may be
formed to include 2 foot zone 140, a calf zone 142, 4 knee »one 144, and & thigh zonc
146, Torso scotion 96 of mattress 38 may be formed to include a seat zone 150, a

lower lumbar zone 152, an upper Jurnbar zone 154, u lower back zone 136, and an

. upper back zone 158, In addition head section 90, torsa scction 96, and leg section 93

may each be formed to include a plurality of lateral zones 160. As shown in Fig. 17,
hy using various zones o position patient 24 on surgical table 14, patient 24 can be
pogitioned in a vastety of positions to allow greuter flexibility to surgeons to fine-tune
the positioning of the paticnt 24.

Afr bladders 122 are shown in more detail in Figs. 18-20. As shownin
Figs. 18-20, air bladders 122 are preferably positioned in pairs so that, in the bladder
pair, one aft bladder is positioned to lie below the other bladder. Each bladdex pair is
positioned next to another biadder pair within the interior region 112 of outer cover
118 so that each Bladder pair abuts another bladder pair within outer cover 110 and
the bludder puirs on the ends of the respective section of mattress 38 abut the
perimeler surface 188 of ouler cover 110. Bladders 122 are preferably confignted to
extend transversely acrozs mattress 38 so that palient 24 can be positionad as shown in
Fig. 17. However, bladders 122 can be configured 1o extend longitudinally across
mattress 38 or in a variety of other positions relative to matiress 38,

As shown in Fig. 19, the shape of bladders 122 change as medium
[fom control apparatus 86 is sepplied (o the bladders 122. Fox example, the bladders
122 shown in Fig. 18 and on the left side of Fig. 19 are bladders that have not been
suppliod with a medinm (such as air or liquid) so that these bladders 122 are flat and
uninflated. However, moving from Jeft to right in Fig. 19 shows bladders 122 that are
progressively more inflated with the edium. Thus, bladders 122 on the far rigit side
of Fig. 19 ure fully inflated, while bladdets in the middle of Fig. 19 are ouly partially
inflated. As shown in Fig. 19, buth air bladders 122 in a given bladder pair are
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snflated at the same time using the same alr-supply line. This allows both bladders
122 within the bladder pair 1o be similarly sized zod shaped before, during, and after
the inflating/deflating process.

Az shown in Fig. 20, bladders 122 in each section of maticess 38 can
be used to adjust the shape of matiress 38 even if the section of mattress 38 does not
include separate zomes. Although bladders 122 e described herein as wir bladders, it
is understood that any bladder configured to receive a medium (liquid, solid, or gas) to
change ihe shape of the maktress can be used. In addition, although bladders 122 are
shown to be circular in shape. jt is understood that any shape bladder, including aval,
rectangilar, square, triangle, efc., may be used.

As shown in Figs. 21 and 22, leg seciion 50 of frame 30 of surgical
table 10 may include a first leg section 240 and 3 second leg section 242. First and
sevonid leg sections 240, 242 allow each leg of patient 24 te be individually
posifioned. When this type of configaration is used, leg section 98 of mattress 38 is
alse: formed to include a first leg section 230 and a second leg section 252, Each leg
scetion 230, 252 illustratively ineludes o fool zone 260, an calf zone 262, 2 knee zone
264, athigh zone 266, and a plurality of lateral zones 268, as shown in Fig. 22. These
zomes are configured to operate identically to the zomes deseribed abave to allow a
greater range: of positioning of padent 24.

In addition, as shown in Fig. 21, table 19 may include a foot controller
219 mounted to basc 32 of table 10. Yoot coniroller 219 is configured to perfonm the
same functions as control station 16 andior controiler 19, except that foot controller
214 is mounted 1o the base 32 of surgical table 10 so that a surgeon 20 can control the
positioning of table 10 and mattress 38 using foot controller 219.

In operation, surgical positioning surface {or matiress) 38 is used as
follows. First, the frame 30 and/or pedestal 34 of surgical iable 10 is adjusted using
comtrol station 16, contreller 12, andfor foot coptroller 219 to place putient 24 in the
best possible position. Controfler 16, 19, and/er 219 are then used to adjust mattress
38 to fine-tunc the positioning nf patient 24 on mattress 3§. [ustratively, conlroliers
16, 19, 219 are configured fo aflow matiress 38 fo be automatically adjusted so that air
bladders 122 are filled with the medium Lo fill iv the natural gaps between pationt 24

JP 2004-503298 A 2004.2.5



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

15

20

25

3r

(30)

WO 0145850 PCTIUSOTAMT G

15-
and outer cover 110 of matteess 38, Controllers 16, 19, 219 are also configured to
allow matiress 38 Lo be manually adjusted so that each individual bladder pair can he
inflated or deflated fo enhance the position of patient 24 to improve surgical exposure
or access [0 a particular pottion of patient 24.

“The air bladders 122 are then stabilized by evacualing the air from air
bladders [22 and using the bead bag position slabilizer 124 to stiffen (ur “freeze™) the
mattreas 38 in the desired position. Finally, the temperature of matiress 38 can be
adjusted using controller 16, 19, andfor 219 so that conrrol apparatus 80 supplies the
necessary signal to thermal pad 126 to change the temperature of thermal pad 126.
Tor exanple, when thermal pad 126 is 2 conductive material (such as Gorix™).
contral apparatus 86 supplics a voltage signal to thermal pad 120 to change the
temperature of thermal pad 126.

Another embodiment of the present invention is illustrated in Figs. 23-
25, Surgleal tatle 310 includes a base 312, a pedestal 314 having a bottom end
coupled to the base 312, and a suppert frame 314 coupled to 4 top end of pedestal 314,
Frame 316 includes a head frame section 318, an upper back frame section 320, a
{ower back frame section 322, a seat frume section 324, and a leg frame section 326,
Deck sections 328, 330, 332, 334, and 330 form an articulatable patient support deck
327 extending beiween frame members 318, 320, 322, 324, and 326, respectively.
Mattress 338 is positioned abave the deck 327, In the ilfustrated embodiment,
matiicss 338 includes head section 340, a torso section 342, und a leg section 344,
Each of the scctions 340, 342, and 344 of mattress 338 may include # plurality of
separate zones. It is understood that mattress 338 may include z different number of
separate seclions.

A power pack 350 is pivatably mounted to back frame section 320 as
best shown in Fig. 25. The power pack 350 includes an vuter enclosure or housing
352 which is pivotably coupied ta frame section 320 by a suitablc connector 353 so
that the hiousing 332 pivots about axis 354, Aa air coupling 356 is coupled to
matiress 338 to supply air to zones or sections 340, 342 and 344 of mattress 338, Adr
coupling 356 is configured to be inserted inte receptacle or aperture 358 so that wr s

supplied from the power pack 352 through the pivot connector 353 and through the air
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coupling 356 to (be matiress 338, Nlustratively, a check valve is Tocated o receptacle
358,

Tlnstratively, power pack 350 includes an air supply 360 such as a
blower or cormpressor and a plurality of valves 362 for controlling flow of air or other
fluid to various zones within the air mativess 338, Iiis understood that power pack
350 may further include sensors for measuring pressure within the various zones of air
matiress 338 and also provide an electyica) connection ta the air mattress 338, i1
desived. Electrical connection te the power pack 330 is made by a cable which
extends along the [rame 316 and through pedestal 314 and base 312. In other
ambodiments, a power plug may extend directly away from power pack 350 or the
power pack 350 may be operated by an internal battery power supply.

When the mattress 338 is located on the deck 327 as shown in Fig. 24,
air 1% supplied from air supply 360 to the zones of mattress 338 from the power pack
350. Deck panels 328, 330, 332, 334, and 336 are Hlustratively radiclucent so that
radiologic procadures can be performed on a patient lacated on the mattress 338.
Power pack 350 is pivotable at least 180° relative to the frame 316 to the positien
shown in Fig. 24 and shown in dotied lines in Fig, 25 so that region 364 below deck
section 330 is free from obstruction during the radiologic pracedure or other
procedure requiring access to region 364,

It is undersiood that a plurality of air couplers 336 may be provided io
connect differcnt zones of the air matiress 338 to the pewer pack 350. Jtis further
undesstood that the power pack 350 may be coupled ta other sections of frame 316 on
gither side of the surgical table 310.

Anoiher embodiment of the present invention is illastrated in Fig. 26.
In the Fle. 26 embodiment, an air coupling receptacle 37¢ is ilustratively coupled to
the seat deck section 334, A check valve is Jocated in the receptacie. A power pack
372 is pivotably coupled to base 312. In the illustrated embodiment, power pack 372
includes a housing 376 for receiving the alr supply, valves, sensars, and/or other
electrical components. A pair of spaced apart armns 378 of housing 376 are pivoiably
coupled to spaced apart side walls 374 of base 312 by pivot connections 38%, Power
pack 372 is therefore pivotable from an upwardly pivoted position shown in solid
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lines in Fig, 26 to a downwartlly pivated position shown in dotted Lines. In the
upwardly pivoted positton, the housing 376 is situated over a top surface 382 of base
312 within 2 footpring of the base 312. Power pack 372 ig pivetable in the direction ef
arrow 384 through a range of motion of about 180° to provide clearance for a C-aom
imaging machine or other equipment between the frame 316 and base 312.

Diustratively, the power pack 372 is coupled to 2 head end of the base
312. Tt is understood that the power pack 372 may also be coupled to the foot end 386
of base 312 or 1o side portions of the basc 312. Power pack 372 is, therefore,
integrated with base 312 but pivotable W permil additional access between (he base
312 and the frame 316. Air and electrical lines are illustratively routed rough a
flexible connecter line 388 which extends between the power pack 372 und the base
312. In the {lfustrated embodiment, the air and clectricel lines then run upwardly
throngh pedestal 314 o comecior 370, T is understood that air and electrieal lines
may also run putside the pedestal 314,

Yet another embodiment of the present invention is illustrated in Hig.
27 and 28, Thosc elemenis referenced by mambers identical to Fige. 23-26 perfonn
the sarne ov similar function. In the embodiment of Fig. 27 and 28, a power pack 400
is coupled to mattress 338. Power pack 410 includes an air supply 402 and a plurality
of valves 404 for supplying air or other fiuid to zonss of matiress 334, In the
illusteated embodiment, the power pack 400 is located within an enclosure or novsing
406 which is tethered to an edge 409 of back or torse scction 342, Tlustratively,
enclosure 406 is formed by the same material as the outer cover of mattress 338.

A plurality of air lines pass through the tethered conpector 408 w
varions zones of the mattress 338, In the Musirated embediment, tethered connevtor
408 extends downwardly through a slot 410 formed between head deck section 328
znd upper back deck section 330 as best shown in Fig. 28. Head frame section 318 is
movable autwardly in the direction of arrow 412 in Fig. 28 to permit installation of
the martress 338 and power pack 400. A power connector 414 for the power pack 400
Hustratively plugs into 2 receptaclc 416 coupled to [rame 316. Dlusiratively, power is
supplied through a power line ronuing from base 312 upwardly through pedestal 314

znd along frame 316 to receptaclc 416.
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The power pack 400 is pivotable upwardly to fivst and second positions

illustrated by datted Yine positions 418 and 420. In the dotled line position 418, the
power pack 400 is coupled o upper back frame section 320 or deck section 320, In
the dotted position 420, power pack 400 is coupled 1o head frame section 318 or head
deck section 328. Fower pack 400 js coupled to the trame 316 or deck 327 by suitable
fastencrs such as Velorof fasteners, ties, straps, snaps, latches or the like.

In the tucked or upwardly piveted pesitions shown in dotted lines 418
and 420, adiditional reom 18 provided for manipulation of imaging equipment or other
equipment below the frame 316. During normal operation, power pack 400 is lelt in
the downwardly hanging position shown jo Fig. 27 and in solid lines in Fig. 28 to
isolate noise and vibration from the patient.

Although the inventtion has been described in detail with reference 1o
cettain illusirated embodiments, variations and modifications exist within the scope

and spirit of the present invention as defined by the following claims.
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WHAT I8 CLADMED [3:
1. A patfent support apparatus comprising:
a bage,

a frame coupled to the base,

4 nzattress supported by the trame and positioned to lie above the frame
to support & patient, the mattress having st least one bladder configured fo receive 2
medinn, and

a power pack pivolably coupled to one of the base, the frame and the
mattress mnd configured to supply the medivm ta the at least one Bladder of the
ratiress.

2 The apparatus of claim 1. wherein the power pack 15 pivotably
coupled to the frame by a pivot connector, the power pack being configured to supply
the medjum to the at [east one bladder of the wattress through the pivet connector.

3 The apparatus of claim 2, wherein the pivot connector includes
a receptacle coafigured to receive an air coupling of the air mattress to supply air from
the power pack threugh the air coupling to the at least one Badder.

4, The apparatas of claimn 1, wherein the frame includes a head
frame section, a back frame section, a soat frame section, and & leg frame seciion, the
pawer pack being pivotably coupled to the back frame section.

3. The apparatus of claim 1, wherein the power pack is pivotably
coupled to the frame, the power pack being pivotable {rom a first pesitton in which
the power pack is located substantially winder the frame e a second position in whick
the power pack is located substantially outside the frame.

a. The apparatus of ¢laim 1. wherein the power pack is pivotably
coupled to the bage, the power pack being pivotable from a jirst position in which the
power pack is located zbove 2 top surface of the base and substantially within a
footprint of the hase to the second position in which the power pack is located
substantially outside the footprini of the base,

7. The apparatus of cleim 6, further comprising a flexible supply

line coupled between the power pack and the base, the supply line including an air

JP 2004-503298 A 2004.2.5



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

wn

20

25

30

(35)

WO 0145850 PCTIUSOTAMT G

240
supply line and an electrical supply line cxtending through the floxible supply line
from the power pack to the bese.

8. The appatatus of claim 6, wherein the base includes first and
second spuced apart side walls and the power pack includes 2 housing and first and
second spaced apart armos coupled to the housing, the first and second arms being
pivelably coupled to the first and second side walls of the base, respectively.

L The apparatus of claim 6, further comprising an air supply line
extending from the power pack through the base to an air coupling Jocated adjacent
the frame, the air coupling being configored to mate with 2 complementary air
coupling of the matlress,

10, The apparatus of claim 1, wherein the power pack is tethered to
the maltress.

11, The apparatus of claim 10, whetein the power pack is
¢onfigured to extend downwardly below the frame when the mattress is tocated above
the frame.

12, Lhe apparatus of ¢laim 10, futlher comprising a plurality of
deck sections coupled to the frame, the matitess including a tether connector coupled
to the mattress and the power pack, the tether connector extending between adjacent
deck sections 2o that the power pack is positioned below the deck sectinns and the
frame when the mativess is located on the deck sections.

13.  The apparatus of claim 12, wherein the power pack 1s movable
from a free hanging position to ai least one storage position coupied to one of the
frame ind the deck sections.

14, The spparats of claim 13, wherein the power pack is movable
relative to the frame and the deck sections to first and sccond spaced epart storage
positions.

15.  The apparalus of claim 19, further comprising & power hine
extending ovtwardly from the pewer pack, the power ling being configweed to be
coupled 10 an clectrical teceptacle on the frame 1o provide electrical power to the

power pack.
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16.  The apparatus of claim 12, wherein the tether connector
extends downwardly between a back deck section and a head deck section, the head
deck section bemng movable relative to the back deck section to permit installation of
the muttress and power pack.

17.  The apparatus of claim }, wherein the medium sopplied by the
pawer pack to the mattress 1s air.

18,  The apparatus of claim 1, wherein the frame is configured 10
assurne a variety of predefined surgical positions.

19, The apparatus of claim 1, whersin the mattress is configured to
assume a variety of predeltned surgical positions as the medivm is supphicd by the
power pack to the at least one bladder of the mattress.

20.  The apparatus of claim 1, wherein (he power pack is further
configused to supply heat to the mattress to change the temperaturs of the mattress.

21.  The apparatus of claim 1, further comprising a flexible hose
extending from the power pack to Lhe matiress for delivery of the medivm from the
power pack to the matfress,

22, The apparatus of claim 1, further comprising a vertical support
member inferconnecting the frame and the base, the vertical support member being
configured to move vertically to position the frame ot a varicty of different heights
relative to the base, and a hose extending between the power pack and the mattress to
transfer the medium from the power pack to the matiress, the hose being concealed
within the base und the vertical support member.

23.  The apparatus of claim 1, wherein the mattress includes  head
section, & torso section adjacent ta the head section, and a leg section adfacent o the
torso section, cach section having a plurality of zones having 2t Jeast two bladders,
each bladdder pair being configured to be individually inflated.

24.  The apparatus of claim I, further comprising a controller
pesitioned in cloge proximity to the power pack, the contreller being configured to
control the distribution of the medium from the power pack to the manress.

25.  The apparatus of claim 24, wherejn the controller is mounicd to

the base and operable by a foot of a surgeon.
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26.  The apparaius of cleim 24, wherein the confroller is a hand-
held, wireless contraller.
27.  The apparatus of claim 1, wherein the mattress further includes
a thermal pad positioned to lie above the at ieast one bladder within an interior region

of the mattress cover and cordigured to regulute u temperature of (he mallress.
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