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(57) ABSTRACT

According to the present disclosure, a patient support system
includes patient support tops for accommodating various
body positions of a patient occupying the patient support
tops. The patient support system may include various fea-
tures to accommodate patient body positioning to facilitate
surgical access.
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SURGICAL PATIENT SUPPORT SYSTEM
AND METHOD FOR LATERAL-TO-PRONE
SUPPORT OF A PATIENT DURING SPINE
SURGERY

[0001] The present application claims the benefit, under
35 U.S.C. §119(e), of U.S. Provisional Application No.
62/352,625, filed Jun. 21, 2016, and of U.S. Provisional
Application No. 62/245,641, filed Oct. 23, 2015, each of
which is hereby incorporated by reference herein in its
entirety.

BACKGROUND

[0002] The present disclosure relates to patient support
systems and methods. More specifically, the present disclo-
sure relates to surgical patient support systems and methods
for operating surgical patient support systems.

[0003] Patient supports provide support to various por-
tions of a patient’s body. Some patient supports can provide
support that is configured to assist movement of the patient’s
body into specific positions. Surgical patients may need to
be positioned in various body positions during the course of
a surgery. Surgical patient body positioning provides surgi-
cal access to surgical sites on the patient’s body.

SUMMARY

[0004] The present application discloses one or more of
the features recited in the appended claims and/or the
following features which, alone or in any combination, may
comprise patentable subject matter:

[0005] According to an aspect of the disclosure, a surgical
patient support system may include a tower base having a
pair of spaced apart support towers, a first support top
having a head end and a foot end, the first support top being
configured to support a patient, a pair of support brackets,
each support bracket of the pair of support brackets being
configured for connection to a respective one of the support
towers, and a second support top coupled to the pair of
support brackets and arranged perpendicular to the first
support top, and each of the pair of support brackets may be
configured to couple to a respective one of the head and foot
ends of the first support top to support the first support top
between the support towers.

[0006] In some embodiments, the pair of support brackets
may each include first and second bracket rails extending
parallel to each other and bracket struts extending between
and connected to the first and second bracket rails.

[0007] In some embodiments, the second support top may
be connected to the pair of support brackets by respective
extension brackets each including first and second extension
bracket rails, and one of the extension brackets may extend
orthogonally from one of the first and second bracket rails of
each of the support brackets.

[0008] In some embodiments, each main bracket may
include a main bracket frame defining rail slots therein and
the first and second bracket rails may be slidably received in
the rail slots such that the first and second bracket rails are
configured for selective sliding movement relative to the
main bracket frame between a first and a second position.
[0009] In some embodiments, each of the pair of support
brackets may include a rotor and a number of adjustment
supports, the adjustment supports each being configured for
selective angular position adjustment and for selective radial
position adjustment relative to their respective rotor.
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[0010] In some embodiments, the adjustment supports
may include a slide bar and a slide brace, and selective radial
position adjustment includes moving the slide brace relative
to the slide bar.

[0011] In some embodiments, the slide brace may include
a position lock including lock pins configured for selective
positioning between a locked and an unlocked state.
[0012] In some embodiments, each rotor may include a
pair of mounts, the mounts each including an engagement
rod configured for selective positioning between a engaged
state and a disengaged state, and wherein in the engaged
state the rod is positioned within a depression of the rotor
and in the disengaged state the rod is positioned outside of
the depression of the rotor.

[0013] In some embodiments, each rotor may include an
outer circumferential surface and the depression is disposed
in the outer circumferential surface for engagement with the
engagement rod.

[0014] In some embodiments, the system may include a
transfer sheet having an H-shape configured to shift a patient
lying in the lateral position on the first support top laterally
across the first support top into contact with the second
support top and to secure the patient to the second support
top for rotation between lateral and prone positions.
[0015] In some embodiments, the transfer sheet may
include transfer straps and fasteners arranged on an outer
surface thereof to secure a patient to the second support top
to provide a cocooning effect.

[0016] In some embodiments, the system may include an
axilla support pad configured to provide support to a
patient’s axilla, the axilla support pad including a rotatable
pad extending laterally across the first support top.

[0017] In some embodiments, the axilla support pad may
include mount arms configured for attachment to each of the
first support top and rotatably connected to the rotatable pad.
[0018] In some embodiments, the system may include a
leg positioning device configured to secure a patient’s hip
and leg position including a main strap and a material net,
wherein the main strap is configured for removable locking
engagement with the first support top.

[0019] In some embodiments, the leg positioning device
may include at least one secondary strap configured for
removable locking engagement with the first support top.
[0020] In some embodiments, the system may include a
head strap configured to wrap around a patient’s head and
one of the first and second patient support tops to secure the
patient’s head thereto.

[0021] In another aspect of the present disclosure, a sur-
gical patient support may include a first support top having
a head end and a foot end, a pair of support brackets, one of
the pair of support brackets being coupled to each of the
head and foot ends of the first support top, a second support
top extending from the head end to the foot end and
connected to the pair of support brackets such that the prone
support top is perpendicular to the first support top.

[0022] In some embodiments, each support bracket may
include a rotor and a pair of mounts, the mounts each being
independently selectively adjustable in angular position
around the rotor.

[0023] In some embodiments, each support bracket may
include a rotor having a central axis and a number of
adjustment supports mounted on the rotor, each adjustment
support including a body connected to the rotor and extend-
ing radially outward from the central axis and a brace
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engaged with the body for selective movement relative to
the body along the radial extension direction of the body.
[0024] In some embodiments, each brace may include a
locking pin and each body may include a number of locking
holes, and insertion of the locking pin of the brace within
one of the locking holes prevents movement of each brace
relative to its respective body.

[0025] In some embodiments, each adjustment support
may include a connection member, and each mount includes
a cradle shaped complimentary to the connection members,
and each adjustment support attaches to one of the mounts
by reception of its connection member by the respective
cradle.

[0026] In another aspect of the present disclosure, a sur-
gical patient support system may include a patient support
including a frame, a deck, and a pad, and a break assist
bladder disposed at a position corresponding to a patient’s
hips while lying in a lateral position, and the break assist
bladder may be configured to receive pressurized fluid to
operate between a deflated state and an inflated state to
create a contour in the pad to create leg break to the patient
occupying the surgical patient support system.

[0027] Insome embodiments, the break assist bladder may
be configured such that in the inflated state the break assist
bladder creates leg break in the range of about 0 degrees to
about 10 degrees in a patient occupying the patient support
while lying in the lateral position.

[0028] In some embodiments, the deck may include a leg
section pivotably attached to the frame and selectively
moveable between a raised and a lowered position, and the
leg section is configured such that a combination of the
break assist bladder in the inflated state and the leg section
in the lowered position creates a leg break in the range of
about 25 to about 45 degrees in a patient occupying the
patient support while lying in the lateral position.

[0029] In some embodiments, the system may include an
attachment sled disposed between the pad and the deck and
configured to slidably secure the pad to the deck to accom-
modate relative movement therebetween during change in
state of the break assist bladder and during change in
position of the leg portion.

[0030] In some embodiments, the attachment sled may
include hooked ends configured to wrap around the deck to
slidably secure the attachment sled to the deck.

[0031] Insome embodiments, the break assist bladder may
be positioned between the deck and the pad of the patient
support.

[0032] Insome embodiments, the break assist bladder may
be a portion of the pad and may be housed within a resilient
sheath of the pad configured to bias the break assist bladder
to the deflated state.

[0033] In another aspect of the present disclosure, a
method of operating a surgical patient support system may
include positioning a patient in a lateral position on a patient
support top of the surgical patient support system, shifting
the patient laterally to contact the patient’s anterior side with
a prone support top oriented substantially perpendicular
relative to the patent support top of the surgical patient
support system, securing the patient to the prone support top,
and rotating the patient support top and the prone support top
with fixed relative position to each other by about 90 degrees
until the patient achieves the prone position on the prone
support top.
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[0034] In some embodiments, the method may include
adjusting an angular position of one of the patient support
top and the prone support top relative to the other.

[0035] In some embodiments, the method may include
adjusting a radial position of one of the patient support top
and the prone support top relative to the axis of rotation.
[0036] In another aspect of the present disclosure, a sur-
gical patient support system may include a patient support
top having a frame, and a pad, and the pad may include a
torso section having a first height above the frame and a leg
section having a second height above the frame, the second
height being greater than the first height.

[0037] In some embodiments, the system may include a
roller support connected to the patient support top, the roller
support including a support pad extending laterally across
the patient support top.

[0038] In some embodiments, the roller support may
extend across the patient support top at the torso section of
the pad, and may be selectively locatable to a position
corresponding to a patient’s axilla while occupying the
patient support top in a lateral position.

[0039] According to another aspect of the disclosure, a
surgical patient support system may include a tower base
including a pair of spaced apart support towers, a lateral
support top having a head end and a foot end, the first
support top being configured to support a patient lying in at
least lateral and supine positions, a pair of support brackets,
each support bracket of the pair of support brackets being
configured for connection to a respective one of the support
towers and each including a pair of bracket rails extending
in a first direction to a connection end and a prone bracket
coupled to one of the bracket rails and extending generally
perpendicularly to the first direction, and a prone support top
coupled to the pair of support brackets and arranged gener-
ally perpendicularly to the first support top and being
configured to support a patient in at least a prone position,
wherein each of the pair of support brackets are configured
to couple to a respective one of the head and foot ends of the
first support top and the second support top to support the
first support top and the second support tops between the
support towers.

[0040] In some embodiments, the bracket rails of each
support bracket may be attached to opposite ends of a
connection bar of the respective tower base.

[0041] Insome embodiments, each connection bar may be
attached to an elevator tower of the respective tower base by
a mounting post and the respective support bracket may
define a first distance between the mounting post and the
connection end of the main bracket.

[0042] In some embodiments, each prone bracket may
extend from the respective main bracket rail to a prone
connection end and may define a second distance between
the mounting post and the prone connection end, the second
distance being greater than the first distance.

[0043] In some embodiments, the main bracket rails may
include a connection slot defined therein proximate to the
connection end.

[0044] In some embodiments, each connection slot may
include a recess defined on an interior side of the respective
main bracket rail that extends between the connection end
and an attachment hole of the respective main bracket rail
generally in the same direction of extension as the respective
main bracket rail to receive a pin tube of the lateral patient
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support therein in alignment with each attachment hole of
the respective support bracket.

[0045] In some embodiments, a pin tube of the lateral
patient support top may be blocked against resting within the
connections slots of the support brackets without a connec-
tion pin inserted through each of the attachment holes and
the pin tube.

[0046] In some embodiments, each prone bracket may
include a body and a pair of bracket rails extending from the
body in spaced apart relation to each other for connection
with one of the main bracket rails.

[0047] In some embodiments, the prone bracket may
include a pair of legs extending between the body and the
prone connection end.

[0048] In some embodiments, each main bracket rail may
include a shelf for connection with the prone bracket, the
shelf includes a first surface facing in a first direction and a
second surface facing in a second direction opposite the first
direction.

[0049] In some embodiments, the lateral support top may
include a deck having a torso section and a leg section, and
a mattress pad slidingly attached to the deck, the leg section
of the deck being selectively movable between raised and
lowered positions.

[0050] In some embodiments, the mattress pad may
include a number of pegs attached to a bottom surface
thereof, the number of pegs each including a stem extending
from the bottom surface and a head attached to an end of the
stem, the stem having a width defined along a direction
perpendicular to its extension that it less than a maximum
width of the head measured along the same direction.
[0051] In some embodiments, the torso deck may include
a number of key slots penetrating through the torso deck and
each defined to include an opening and a slit extending for
a length from the opening for slidably receiving the pegs
therein, and wherein each opening is sized to allow the head
to pass therethrough, and wherein each slit is sized to allow
the stem to pass therethrough and to slidably move along its
length and is sized to prevent the head from passing there-
through.

[0052] These and other features of the present disclosure
will become more apparent from the following description
of the illustrative embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0053] The detailed description particularly refers to the
accompanying figures in which:

[0054] FIG. 1 is a perspective view of a surgical patient
support system including a tower base connected to first and
second patient support tops through main brackets;

[0055] FIG. 2 is a perspective view of a main bracket of
the patient support system of FIG. 1;

[0056] FIG. 3A is a perspective view of the surgical
patient support system of FIG. 1 showing a patient occupy-
ing the first patient support top while lying in a lateral
position with knees bent and facing the second patient
support top, and showing an H-shaped transfer sheet under-
lying the patient’s torso, pelvis, and thighs;

[0057] FIG. 3B is a perspective view of the surgical
patient support system of FIG. 1 with the main brackets
having been rotated about 90 degrees relative to head end
and foot end elevator towers such that the patient is sup-
ported by the second patient support top in a prone position;
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[0058] FIG. 4A is a cross-sectional elevation view taken
along a line 4A/4B-4A/4B of FIG. 3A showing the patient
being laterally shifted with a transfer sheet from the solid
line position to the dotted line position while lying in the
lateral position to contact the second patient support top with
an anterior side of the patient’s body;

[0059] FIG. 4B is a cross-sectional elevation view taken
along the line 4A/4B-4A/4B of FIG. 3A showing the patient
in contact with the second patient support top and secured
with the transfer sheet to the second patient support top;
[0060] FIG. 4C is a cross-sectional elevation view taken
along a line 4C-4C of FIG. 3B showing that the patient has
been rotated from the lateral position supported by the first
patient support top into the prone position supported by the
second patient support top;

[0061] FIG. 4D is a perspective view of an exploded
clutch rotation system of the tower base of the patient
support system shown in FIG. 1 showing that the clutch
rotation system includes a clutch having a lever connected to
an actuator, and a clutch spindle configured to provide
selective rotational-locking engagement between the lever
and a mounting post, such that the mounting post can be
selectively connected to the actuator for powered rotation or
disconnected for free rotation;

[0062] FIG. 5A is a perspective view of another illustra-
tive main bracket for use with the surgical patient support
system of FIG. 1 showing that the main bracket includes a
rotor and a pair of adjustment supports each including a
vertically oriented slide body and a slide brace having
handles, and each adjustment support is configured to con-
nect to one of the first and second patient support tops;
[0063] FIG. 5B is a perspective view of the main bracket
of the surgical patient support system of FIG. 5A showing
that the adjustment support previously positioned at the 12
o’clock position shown in FIG. 5A has been selectively
rotated to the 9 o’clock position and showing that the
adjustment support positioned at the 6 o’clock position has
had its slide brace selectively adjusted to a new radial
position from a previous radial position shown in FIG. 5A;
[0064] FIG. 6 is a perspective view of the main bracket of
FIGS. 5A and 5B includes an attachment assembly that has
been unlocked and showing that one of the adjustment
supports has been pivoted away from the rotor;

[0065] FIG. 7 is a rear perspective view of the main
bracket of FIGS. 5A-6 showing that the slide brace of one
of'the adjustment supports includes a position setting system
for engaging position depressions of the slide body of the
same adjustment support to lock the position of the slide
brace relative to the slide body and showing that the slide
brace includes a pair of support flanges pinned to the first
patient support top;

[0066] FIG. 8A is cross-sectional view of one of the
adjustment supports of the main bracket taken along the line
8-8 of FIG. 7 showing that the position setting system
includes horizontal movable pins that are each arranged in a
locked position within a position depression of the slide
body to lock the position of the slide brace in position
relative to the slide body;

[0067] FIG. 8B is cross-sectional view, similar to FIG. 8A,
of the one adjustment support of the main bracket taken
along the line 8-8 of FIG. 7 showing that the pins of the
position setting system have been moved out of the position
depressions to an unlocked position to unlock the position of
the slide brace relative to the slide body;
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[0068] FIG. 9A is a perspective view of a rotor of the
adjustment support of the main bracket of FIGS. 5A-8B
showing that the rotor includes a circular rotor body and a
pair of bar mounts mounted to the rotor body for rotation
about a horizontal central axis of the rotor and that each bar
mount includes an engagement rod, and showing that the
engagement rod of the bar mount presently arranged at the
12 o’clock position is in a disengaged position to selective
unlock the bar mount for rotation around the central axis
relative to the rotor body;

[0069] FIG. 9B is a perspective view of the rotor of the
adjustment support of the main bracket of FIG. 9A showing
that one of the bar mounts that was formerly arranged at the
12 o’clock position shown in FIG. 9A has been selectively
rotated about the central axis to the 9 o’clock position, and
showing that the engagement rod of the bar mount rotated to
the 9 o’clock position has been moved into the engaged
position to selectively lock the angular position of the bar
mount relative to the rotor body;

[0070] FIG. 10A is a perspective view of another illustra-
tive main bracket for use in the surgical patient support
system of FIG. 1 showing that the main bracket includes a
rotor having a dish body and adjustment supports each
having rails and a slide brace;

[0071] FIG. 10B is a perspective view of the main bracket
of FIG. 10A showing that an angular position of the adjust-
ment support that was formerly arranged in the 12 o’clock
position shown in FIG. 10A has been selectively rotated to
the 9 o’clock position, and showing that the radial position
of the slide brace of the adjustment support presently
positioned at the 6 o’clock position has been selectively
adjusted to a new radial position;

[0072] FIG. 11A is a perspective view of the rotor of the
main bracket of FIGS. 10A and 10B showing that the rotor
includes support mounts arranged inside the dish body and
having roller wheels arranged to contact an interior surface
of the dish body;

[0073] FIG. 11B is a perspective view of the rotor of the
main bracket of FIG. 11A showing that the support mount
formerly arranged in the 12 o’clock position shown in FIG.
11A has been selectively rotated to the 9 o’clock position;

[0074] FIG. 12A is a perspective view of another illustra-
tive main bracket for use in the surgical patient support
system of FIG. 1 showing that the main bracket includes a
main bracket frame and bracket rails coupled to the main
bracket frame for sliding relative movement between a first
right position (shown in solid line) and a second left position
(shown in broken line) to provide selective arrangement of
support to the second patient support top on either of the
right or left lateral sides of the patient support system,
respectively, and having a locking device configured to
provide locking engagement between the bracket rails and
the main bracket frame at each of the first and second
positions;

[0075] FIG. 12B is a perspective view of the main bracket
of FIG. 12A from a rear direction showing that the main
bracket frame includes a connection mount configured to
connect to the first patient support top, and showing that the
main bracket frame is configured to connect to a connection
bar;

[0076] FIG.12C is a side view of the locking device of the
main bracket of FIG. 12A showing the locking device in an
unlocked position in which a biasing member is compressed
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and the locking device is positioned outside of a lock
opening partly defined by each of the main bracket frame
and one of the rail arms;

[0077] FIG. 12D is a side view of the locking device
shown in FIG. 12B showing the locking device in a locked
position in which a biasing member is extended and the
locking device is positioned inside of the lock opening partly
defined by each of the main bracket frame and one of the rail
arms;

[0078] FIG. 13 is a perspective view of another illustrative
embodiment of a patient support top for use in the surgical
patient support system of FIG. 1 including a break assist
bladder inflated by a pressurized fluid system, and showing
that the first patient support top includes a pivotable leg
portion arranged in a lowered position to provide leg break
to a patient’s body;

[0079] FIG. 14A is a perspective view of the patient
support top of FIG. 13 showing that the break assist bladder
is in a deflated state and the leg portion is in a raised
position;

[0080] FIG. 14B is a perspective view of the patient
support top of FIG. 13 showing that the break assist bladder
is in the inflated state and the leg portion is in the lowered
position to provide leg break to the patient’s body;

[0081] FIG. 15A is a perspective view of a pad of the
patient support top of FIG. 13 showing that the break assist
bladder forms part of the pad and is attached on a bottom
side thereof;

[0082] FIG. 15B is a perspective view of the pad shown in
FIG. 15A from a lower perspective showing that the pad
includes a sheath containing the break assist bladder and
includes resilient straps configured to bias the assist bladder
into the deflated state, and showing that the pad includes
hook and loop fastener portions configured to releasably
connect with other hook and loop fasteners portions dis-
posed on the deck of the patient support system;

[0083] FIG. 16A is a perspective view of the patient
support top of FIG. 13 showing that the support top includes
an attachment sled (in broken line) disposed between the pad
and a deck of the patient support top to connect the pad to
the deck;

[0084] FIG. 16B is a perspective view of the patient
support top shown in FIG. 16A with the pad removed and
showing that the deck include a torso section and a foot
section and that the attachment sled sliding connects to the
foot section of the deck, and showing that the attachment
sled and the torso section of the deck each include hook and
loop fastener portions on a top side thereof configured for
releasable attachment to the hook and look fastener portions
of the pad;

[0085] FIG. 17 is a perspective view of the attachment sled
shown in FIGS. 16A and 16B showing that the attachment
sled has hooked ends each of which define a slot for
receiving the foot section of the deck to permit sliding
connection of the attachment sled to the deck;

[0086] FIG. 18A is a perspective view of the patient
support top of FIG. 13 showing that the assist bladder is in
the deflated position and the leg portion is in the raised
position to create a zero leg break arrangement such that a
patient occupying the patient support top while lying in the
lateral position is positioned with the patient’s spine gener-
ally aligned, and showing that the attachment sled is posi-
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tioned between the deck and the pad to secure the pad to the
deck and is in a first position along the leg portion of the
deck;

[0087] FIG. 18B is a perspective view of the patient
support top of FIG. 13 showing that the assist bladder is
inflated at least partially and the leg portion of the patient
support top is in the raised position to create a partial leg
break arrangement such that the patient occupying the
patient support top while lying in the lateral position is
positioned with the patient’s spine being slightly not
aligned;

[0088] FIG. 18C is a perspective view of the patient
support top of FIG. 13 showing that the assist bladder is in
the inflated state and the leg portion of the support is in a
lowered position to create a full leg break arrangement such
that the patient occupying the patient support while lying in
a lateral position is positioned to have the patient’s spine
generally not aligned, and showing that the attachment sled
is position between the deck and the pad to secure the pad
to the deck and has moved from the first position to a second
position along the leg portion of the deck to accommodate
the relative movement between the pad and the deck during
change in state of the break assist bladder and change in
position of the leg portion;

[0089] FIG. 19 is a perspective view of another embodi-
ment of a patient support top for use in the surgical patient
support system of FIG. 1 including a pad having a tiered
support surface and an axilla support device for supporting
a patient’s axilla;

[0090] FIG. 20 is a perspective view from the lower right
side of the patient support top as shown in FIG. 19;
[0091] FIG. 21 is perspective view of another embodiment
of a patient support top for use in surgical patient support
system of FIG. 1 including a patient securing device that
secures the patient while lying in the lateral position to the
patient support;

[0092] FIG. 22 is a side elevation view of the patient
support top of FIG. 21 showing that the patient securing
device includes straps and buckles configured for adjustably
securing the patient to the patient support top;

[0093] FIG. 23 is a perspective view of a head strap of the
patient support system of FIG. 1 that is configured to secure
a patient’s head to the patient support top showing that the
head strap includes a strap body and fasteners that releasable
couple opposite ends of the strap body to each other at
various lengths; and

[0094] FIG. 24 is a perspective view of the head strap of
FIG. 23 wrapped around the patient’s head and around the
prone patient support top to secure the patient’s head
thereto;

[0095] FIG. 25 is a perspective view of another illustrative
surgical patient support system that includes a tower base
and patient support tops attached to the tower base by main
brackets;

[0096] FIG. 26 is a perspective view of one of the main
brackets of the surgical patient support system of FIG. 25
showing that the main brackets includes a pair of main
bracket rails that extend downwardly to a connection end for
connecting with the lateral patient support tops and a prone
bracket coupled to one of the main bracket rails and extend-
ing laterally to connect with the prone patient support top;
[0097] FIG. 27 is a perspective view of the lateral patient
support top of the surgical patient support system of FIG. 25
showing that the patient support top includes a platform
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including a deck adapted for pivoting movement between
raised and lowered positions to provide leg break to a patient
lying on the patient support top in the lateral position and a
pad (shown rotated to the left and rear to show the bottom
surface) slidingly coupled to the deck by an attachment
assembly to accommodate movement of the deck.

DETAILED DESCRIPTION OF THE DRAWINGS

[0098] For the purposes of promoting an understanding of
the principles of the disclosure, reference will now be made
to a number of illustrative embodiments illustrated in the
drawings and specific language will be used to describe the
same.

[0099] In performance of various surgical procedures,
providing surgical access to surgery sites on a patient’s body
promotes favorable surgical conditions and increases the
opportunity for successful results. Positioning the patient’s
body in one particular manner can provide a surgical team
preferred and/or appropriate access to particular surgical
sites. As a surgical patient is often unconscious during a
surgery, a surgical team may position a patient’s body in
various manners throughout the surgery. Patient supports,
such as operating tables, that can accommodate various
body positions provide surgical access to the surgical sites
while safely supporting the patient’s body.

[0100] Some surgical procedures, such as spinal fusion
procedures, require particular access to various parts of a
patient’s spine. The course of a surgery can require a
patient’s body to be positioned for a period of time in several
different manners, for example, in a lateral position for a
lateral lumbar interbody fusion and in a prone position for a
posterior spinal fusion. Safely moving a surgical patient’s
body during surgery can be challenging. Surgical support
systems that can accommodate multiple positions of a
patient’s body while easing the transition between different
positions provide safe and effective body positioning during
a surgery.

[0101] For procedures that are performed in the lateral
body position (e.g., lateral lumbar interbody fusion), it can
be desirable to articulate the patient’s legs out of the sagittal
plane along the coronal plane such that the patient’s legs are
generally out of parallel with the patient’s torso to misalign
the patient spine, referred to as leg break. This leg break can
provide access to certain surgical sites, for example certain
lumbar areas. The present disclosure includes, among other
things, surgical patient support systems for accommodating
various positions of a patient’s body, including for example
a lateral position with leg break and a prone position.
[0102] An illustrative embodiment of a surgical patient
support system 10 includes a tower base 12, main brackets
14, 16, and patient support tops 18, 42 as shown in FIG. 1.
Main brackets 14, 16 are configured to support patient
support tops 18, 42 at about 90 degrees relative to each other
to support various patient body positions. Surgical patient
support system 10 includes head end 30, a mid-section 32,
foot end 34, and left 43 and right 45 lateral sides as shown
in FIG. 1. In the illustrative embodiment, patient support top
18 is configured to support a patient lying in a lateral
position and patient support top 42 is configured to support
the patient lying in a prone position.

[0103] Tower base 12 supports main brackets 14, 16 for
controlled translatable and rotational movement about an
axis 15. Tower base 12 includes first and second elevator
towers 28, 29 as shown in FIG. 1. First elevator tower 28 is
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positioned at the head end 30 of the support system 10, and
second elevator tower 29 is positioned at the foot end 34 of
the support system 10.

[0104] Each elevator tower 28, 29 includes one mounting
post 41. In the illustrative embodiment, each mounting post
41 is fixed for rotation with its connection bar 21 and is
configured to be vertically translated by its elevator tower
28, 29 and rotated by its elevator tower 28, 29 about axis 15
for controlled rotation of connection bar 21. Each mounting
post 41 extends from its elevator tower 28, 29 to connect to
main brackets 14, 16, illustratively through connection bar
21. Axis 15 is illustratively defined by a line intersecting
both mounting posts 41 at their points of connection to
connection bars 21. Each connection bar 21 is configured on
opposite ends thereof to attach to one of main brackets 14,
16 to provide moveable support thereto.

[0105] Main brackets 14, 16 connect patient support tops
18, 42 to tower base 12 respectively at a head end 30 and a
foot end 34 of the support system 10 as suggested in FIG. 1
to provide adaptable support to a surgical patient. Main
brackets 14, 16 each include a first bracket rail 20, a second
bracket rail 22, and an extension bracket 35 as illustratively
shown in FIGS. 1 and 2. In the orientation as shown in FIG.
2, first and second bracket rails 20, 22 extend between left
and right lateral sides 43, 45 of patient support system 10.
Extension brackets 35 of each main brackets 14, 16 are
configured for connection to patient support top 18.

[0106] Extension brackets 35 are illustratively configured
to connect patient support top 18 to each main bracket 14,
16 to provide support to a patient lying in either of the lateral
or supine positions as shown in FIGS. 1, 3A, and 3B. Each
extension bracket 35 includes a first extension bracket rail
36 and a second extension bracket rail 38 as shown in FIGS.
1 and 2. The first and second extension bracket rails 36, 38
of each extension bracket 35 extend parallel to each other in
spaced apart relation. In the illustrative embodiment as
shown in FIG. 2, the first and second extension bracket rails
36, 38 of each main brackets 14, 16 extend perpendicularly
from their respective second bracket rail 22 in a direction
away from the first bracket rail 20.

[0107] As suggested in FIGS. 1 and 2, the first and second
extension bracket rails 36, 38 illustratively extend coplanar
with the first and second bracket rails 20, 22 of their
respective main bracket 14, 16. As illustratively shown in
FIG. 1, extension bracket 35 of each main bracket 14, 16 is
attached to second bracket rail 22 such that each is illustra-
tively arranged to extend beneath its respective bracket rail
22 to connect to patient support top 18 below the height of
its respective bracket rail 22 in the orientation shown in
FIGS. 1 and 3A.

[0108] First and second extension bracket rails 36, 38 of
main brackets 14, 16 each have an attachment end 31
configured for attachment to second bracket rail 22 as
suggested in FIG. 2. Each extension bracket rail 36, 38
illustratively attaches to its respective second bracket rail 22
by a bolt 57 which penetrates through an attachment hole 59
in the bracket rail 22 for connection with end 31 of the
respective extension bracket rail 36, 38. In some embodi-
ments, extension bracket rails 36, 38 are attached their
respective second bracket rail 22 by one or more of riveting,
welding, friction fit, shear pin, and/or any other suitable
fastening manner. Extension bracket rails 36, 38 are illus-
tratively substantially parallel with connection bar 21 and
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are spaced equidistantly on left and right lateral sides of
connection bar 21 in the orientation as shown in FIG. 2.

[0109] First and second extension bracket rails 36, 38 each
include a flanged section 37 located on another end 33 that
is spaced apart from the attachment end 31 thereof as shown
in FIG. 2. Each extension bracket 35 includes an extension
bracket strut 40 extending perpendicularly to extension
bracket rails 36, 38 as shown in FIGS. 1 and 2. Each
extension bracket strut 40 illustratively extends between and
connects to the flanged sections 37 of the first and second
extension bracket rails 36, 38 of the same extension bracket
35. First and second extension bracket rails 36, 38 of each
extension bracket 35 include extension mount holes 49 for
connecting the extension brackets 35 to patient support top
18.

[0110] Extension mount holes 49 illustratively extend
through the first and second extension bracket rails 36, 38 in
a direction parallel to the extension bracket strut 40 of the
same extension bracket 35 as suggested in FIGS. 1 and 2. A
number of extension mount holes 49 are illustratively dis-
posed on end 33 of each first and second extension bracket
rail 36, 38. On each extension bracket 35, the extension
mount holes 49 of the first extension bracket rail 36 are
positioned in spaced apart relation to each other. Each
extension mount hole 49 of first extension bracket rail 36
illustratively corresponds in position to one extension mount
hole 49 of the second extension bracket rail 38 of the same
extension bracket 35. Corresponding extension mount holes
49 are configured to receive a connection pin 61 (see FIG.
3B) therethrough for connection of patient support top 18 to
the main brackets 14, 16 via extension brackets 35. Main
brackets 14, 16 are configured to connect to prone support
top 42 via first and second bracket rails 20, 22.

[0111] First and second bracket rails 20, 22 of each main
bracket 14, 16 extend parallel to each other in spaced apart
relation as shown in FIG. 2. First and second bracket rails
20, 22 are embodied as rigid one-piece solid rails with
portions extending between left and right side of connection
bar 21 when rails 20, 22. Each first and second bracket rail
20, 22 includes a first end 25 and a second end 27. Each first
and second end 25, 27 of bracket rails 20, 22 includes a
flanged section 23 extending perpendicularly from its
respective bracket rail 20, 22 in a direction away from the
patient support top 18 as suggested in FIGS. 1 and 2. First
and second bracket rails 20, 22 of each main bracket 14, 16
include prone mount holes 20a for coupling the main
brackets 14, 16 to prone patient support top 42 to support a
patient while lying in prone position as suggested in FIG.
3B.

[0112] Prone mount holes 20a illustratively extend
through the first and second bracket rails 20, 22 in a vertical
direction of patient support system 10 when oriented as
shown in FIGS. 1 and 2. A number of prone mount holes 20a
are illustratively disposed on each end 25, 27 of first bracket
rail 20 and a corresponding number of prone mount holes
20q are illustratively disposed on each end 25, 27 of second
bracket rail 22. Each prone mount hole 20a on one end 25,
27 of first bracket rail 20 of one main bracket 14, 16
illustratively corresponds in position to a prone mount hole
20a on the same one end 25, 27 of the second bracket rail
22 of the same main bracket 14, 16. Corresponding prone
mount holes 20a of the first and second brackets 20, 22 are
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configured to receive a connection pin 61 therethrough for
connection of the lateral patient support top 42 to the main
bracket 14, 16.

[0113] Each of the main brackets 14, 16 includes first and
second bracket struts 24, 26 as shown in FIGS. 1 and 2.
Bracket struts 24, 26 extend parallel to each other between
the first and second bracket rails 20, 22 of each main bracket
14, 16. In the illustrative embodiment as shown in FIG. 2,
one first bracket strut 24 connects to flanged section 23 on
the first end 25 of first bracket rail 20 of main bracket 14 and
to flanged section 23 of'the first end 25 of second bracket rail
22 of the same main bracket 14. One second bracket strut 26
connects to flanged section 23 of the second end 27 of first
bracket rail 20 of main bracket 14 and to flanged section 23
of the second end 27 of second bracket rail 22 of the same
main bracket 14.

[0114] In the illustrative embodiment as suggested in FIG.
1, another first bracket strut 24 connects to flanged section
23 on the first end 25 of first bracket rail 20 of main brackets
16 and to flanged section 23 of the first end 25 of second
bracket rail 22 of the same main bracket 16. Another second
bracket strut 26 connects to flanged section 23 of the second
end 27 of first bracket rail 20 of the same main bracket 16
and to flanged section 23 of the second end 27 of second
bracket rail 22 of the same main bracket 16. Long handles
141, 143 are coupled respectively to struts 24, 26 at the ends
25, 27 of main brackets 14, 16 as shown in FIGS. 1 and 2.

[0115] Each main bracket 14, 16 is illustratively connected
to its connection bar 21 by a handle 133 having a pair of
parallel pins 135 extending therefrom as shown in FIGS. 1
and 2. Pins 135 are each respectively inserted through
corresponding holes 137 of rails 20, 22 and through bores
(not shown) provided through the long dimension of con-
nection bar 21. When pins 135 are each fully inserted
through their corresponding holes 137 of one main bracket
14, 16, handle 133 is closely adjacent to one of the rails 20,
22 of'the main bracket 14, 16 and latches 139 mounted to the
distal ends of pins 135 are exposed for manipulation adja-
cent to the other rail 20, 22 of the same main bracket 14, 16.
Latches 139 are pivotable between unlocked and locked
positions, the locked position (shown in FIG. 2) preventing
disconnection for handle 133 and pins 135 from the main
bracket 14 and the unlocked position allowing removal of
pins 153 from their respective holes 137.

[0116] Prone patient support top 42 is configured to con-
nect to the main brackets 14, 16 to provide a prone support
surface 56 to permit engagement with the anterior side of a
patient’s body while in the lateral position as suggested in
FIGS. 3A, 4A, and 4B. In the illustrative embodiment, prone
patient support top 42 is illustratively arranged perpendicu-
lar to the patient support top 18. Prone patient support top 42
includes a prone frame 47 and prone pads 54. Prone frame
47 includes first and second prone support rails 44, 46 and
first and second prone mount rails 48, 50.

[0117] First and second prone support rails 44, 46 extend
parallel to each other in spaced apart relation from the head
end 30 to the foot end 34 of patient support system 10 as
shown in FIG. 3A. In the illustrative embodiment, prone
rails 44, 46 are illustratively embodied as straight tubular
frame members, but in some embodiments are any of solid
and/or filled frame members. First and second prone rails 44,
46 extend between and connect to prone mount rails 48, 50
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arranged respectively at the head end 30 and foot end 34 of
patient support system 10 to form prone frame 47 as shown
in FIGS. 3A and 3B.

[0118] First and second prone mount rails 48, 50 each
includes a prone connection limb 52 configured for engage-
ment with the main brackets 14, 16 and for limited move-
ment to permit rotatable connection of patient support top 42
to tower base 12. The movable connection of main brackets
14, 16 to prone connection limb 52 permits rotation of main
brackets 14, 16 about axis 15 while the elevator towers 28,
29 are arranged to have their mounting posts 41 at different
elevations above the floor, without binding the connections.
An example of such a movable connection of a patient table
to a support structure is disclosed in U.S. Patent Application
Publication No. 2013/0269710 by Hight et al., the contents
of which are hereby incorporated by reference as described
for motion coupler “218” and similar descriptions therein.

[0119] Each prone connection limb 52 includes a prone
pin tube 53 attached to an end of the prone connection limb
52 that is positioned away from the respective prone mount
rail 48, 50 as suggested in FIG. 3A. The prone pin tube 53
illustratively extends through the prone connection limb 52
and is configured for selective engagement of corresponding
prone mount holes 20a of first and second bracket rails 20,
22. A connection pin 61 penetrates through the correspond-
ing prone mount holes 20a and the prone pin tube 53 to
movably connect the patient support top 42 to main brackets
14, 16.

[0120] In the illustratively embodiment, patient support
top 42 connects to each of the main brackets 14, 16 at the
head end 30 and foot end 34 of surgical patient support
system 10 as shown in FIGS. 3A and 3B. Patient support top
42 illustratively connects to each of the first and second
bracket rails 20, 22 of each main bracket 14, 16 by pinned
connection described above. In the illustrative embodiment,
patient support top 42 is selectively connected to first and
second bracket rails 20, 22 of each main bracket 14, 16 on
a right lateral side 45 of the patient support device, but can
alternatively be selectively connected to first and second
bracket rails 20, 22 of each main bracket 14, 16 on a left
lateral side 43 of the patient support device. Prone patient
support top 42 is support by the main brackets 14, 16 at
about 90 degrees relative to patient support top 18.

[0121] Patient support top 18 is configured to provide
support to a patient in any of the supine and the lateral
positions as shown in FIG. 1. Patient support top 18 is
connected to elevator towers 28, 29 through the main
brackets 14, 16. Patient support top 18 illustratively includes
a frame 74 and a platform 76.

[0122] Frame 74 of patient support top 18 includes support
rails 80, 82 and mount rails 84, 86 as shown in FIGS. 1 and
3-5. Support rails 80, 82 extend parallel to each other in
spaced apart relation from the head end 30 to the foot end 34
of patient support system 10. Support rails 80, 82 extend
between and connect to mount rails 84, 86 that are disposed
respectively at the head end 30 and foot end 34 to form a
rigid structure. Each mount rail 84, 86 includes a moveable
connection limb 85 that is configured for connection with
one of main brackets 14, 16.

[0123] The movable connection of frame 74 to movable
connection limb 85 permits rotation of main brackets 14, 16
about axis 15 while the elevator towers 28, 29 are configured
to have their mounting posts 41 at different elevations above
floor, without binding the connections. Connection limbs 85
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are illustratively embodied as having similar construction to
prone connection limb 52 and an example of such a movable
connection of a patient table to a support structure is
disclosed in U.S. Patent Application Publication No. 2013/
0269710 by Hight et al., the contents of which are hereby
incorporated by reference as described for motion coupler
“218” and similar descriptions therein.

[0124] Each connection limb 85 includes a pin tube 39
attached to an end of the connection limb 85 that is posi-
tioned away from the respective mount rail 84, 86 as
suggested in FIG. 1. Each pin tube 39 extends through its
respective connection limb 85 and is configured for selective
engagement of corresponding mount holes 49 of one exten-
sion bracket 35 of main brackets 14, 16. A connection pin 61
penetrates through the corresponding mount holes 49 and
pin tube 39 to movably connect patient support top 18 to
main brackets 14, 16 to support a patient while lying in any
of the supine and the lateral positions.

[0125] Elevator towers 28, 29 provide movable support to
the respective main brackets 14, 16. Elevator towers 28, 29
are configured to vertically translate and rotate their mount-
ing posts 41 such that each of the head end 30 and foot end
34 of patient support top 18 and patient support top 42 can
be independently translated vertically, and such that the
patient support tops 18, 42 can be rotated around axis 15
together in fixed position relative to each other as suggested
in FIGS. 3A-4C. In the illustrative embodiment shown in
FIG. 3A, main brackets 14, 16 are operable for controlled
rotation around axis 15 via connection bars 21 to move a
patient between positions, for example, from the lateral
position into the prone position.

[0126] Before rotation of main brackets 14, 16, a patient
occupying patient support top 18 while lying in the lateral
position is shifted laterally (from the solid line position to
the dotted line position in FI1G. 4A) to place her anterior side
into contact with prone support surface 56 of patient support
top 42 while a lateral side is supported by patient support top
18 as shown in FIGS. 4A and 4B. Once the patient is secured
with the anterior side of her body in contact with the prone
support surface 56, a user can operate towers 28, 29 to rotate
mounting posts 41 such that main brackets 14, 16 are
illustratively rotated towards the right lateral side 45 around
axis 15 until the patient achieves the prone position sup-
ported by patient support top 42 as shown in FIGS. 3A and
3B. The patient is thus easily and safely moved into the
prone position onto prone patient support top 42 providing
the corresponding surgical access and without any separate
surgical support structure. In the illustrative embodiment,
the controlled rotation and translation of the mounting posts
41 is embodied to be performed by an elevator control
system. The elevator control system is embodied to include
a user interface, controller, and associated peripherals
including hardware and/or software/firmware to allow a user
to selectively perform controlled rotation and translation of
the mounting posts 41. An example of such a control system
is described in U.S. Patent Application Publication No.
2013/0269710 by Hight et al., the contents of which are
hereby incorporated by reference as described for control
system “30” and similar descriptions therein.

[0127] In the illustrative embodiment, towers 28, 29 each
have a clutch rotation system 171, as shown in FIG. 4D,
including a powered actuator 173 which is operable to
provide a limited ranged of powered rotation to mounting
posts 41 to tilt main brackets 14, 16 and thereby tilt patient
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support top 18 side-to-side. If presently attached, as
described herein, the prone patient support top 42 also
undergoes the limited amount of powered tilt. Mounting
posts 41 are illustratively selectively locked for limited
powered rotation relative to their respective elevator towers
28, 29 by the clutch rotation system 171 that can be unlocked
to permit manual (free) rotation of mounting posts 41 and
main brackets 14, 16, and thus support tops 18, 42, through
a larger rotational range, for example, plus and minus 90
degrees and or more. An example of such a clutch rotation
system is described in U.S. Patent Application Publication
No. 2013/0269710 by Hight et al., the contents of which are
hereby incorporated by reference as described for rotation
system “46” and similar descriptions therein.

[0128] Clutch rotation system 171 includes powered
actuator 173, clutch 175, and mounting post 41, as shown in
FIG. 4D. Clutch 175 includes a mounting post ring 415, an
actuator lever 175q, a clutch spindle 177, and a spindle
housing 179. Actuator lever 1754 is pivotably connected at
one end to actuator 173 and is mounted at the other end for
pivoting rotation about axis 15. Mounting post ring 415 is
fixed against rotation with mounting post 41 by a key 41c¢
being inserted in a key slots 41d, 41e of the mounting post
ring 415 and mounting post 41, respectively. Mounting post
ring 415 includes finger holes 41feach configured to receive
a clutch finger 1774 of the clutch spindle 177. Finger holes
41f of mounting post ring 415 are illustratively arranged in
corresponding radial position to holes 1755 of actuator lever
175a. When clutch fingers 177a are selectively inserted
through each of finger holes 41f and holes 1755, mounting
post ring 415 is fixed against rotation relative to actuator
lever 175a.

[0129] Spindle housing 179 defines a recess 1795 config-
ured to receive clutch spindle 177 for limited rotation therein
as suggested in FIG. 4D. Spindle housing 179 includes
tracks 179¢ for receiving screws 179d therethrough for
connection to clutch spindle 177. Screws 1794 are illustra-
tively arranged to insert into clutch spindle 177 at opposite
radial positions about 180 degrees from each other, each
through tracks 179¢ to connect clutch spindle 177 to spindle
housing 179 with limited relative rotation therebetween to
prevent binding during pivoting movement of spindle hous-
ing 179 about a post 179e.

[0130] Spindle housing 179 is mounted on one end to post
179¢ that is vertically mounted on the respective tower 28,
29 for pivoting movement about axis 115 as shown in FIG.
4D. Spindle housing 179 includes a handle 179f extending
from another end and extending through a plate 181 of the
respective tower 28, 29 for selective operation by a user.
Plate 181 defines a guide track 181a having a first track
position 1815 and a second track position 181¢ as suggested
in FIG. 4D. Spindle housing 179 includes a biasing member
183 configured to bias spindle housing 179 and clutch
spindle 177 such that clutch fingers 177a are inserted into
corresponding ones of holes 41f, 1755 to fixed relative
rotation of (rotationally-lock) actuator lever 175a and
mounting post ring 415 about axis 15 and thus fix relative
rotation between mounting post 41 and the actuator lever
175a about axis 15 such that the actuator 173 provides
controlled rotational positioning of mounting post 41.
[0131] When the handle 179fis arranged in the first track
position 1815, the biasing member 183 is extended to bias
spindle housing 179 to pivot about axis 115 such that the
clutch spindle 177 is in an engaged position such that the
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clutch fingers 177a are inserted into the finger holes 41f'and
corresponding holes 1755 such that rotation of the mounting
post 41 is controlled by actuator 173. When the handle 179/
is arranged in the second track position 181c¢, the biasing
member 183 is compressed and spindle housing 179 is
pivoted about axis 115 such that clutch spindle 177 is in a
disengaged position such that the clutch fingers 177a are not
inserted into finger holes 41f'of mounting post ring 415 and
mounting post 41 is free to rotate relative to actuator lever
175a. In the illustrative embodiment, clutch spindle 177
includes four clutch fingers 1774; and clutch fingers 177a,
finger holes 41/, and holes 1755 are each disposed at equal
radial distance from axis 15 and at equal circumferential
spacing from each other such that finger holes 41falign with
holes 17556 and clutch fingers 177a at each 90 degree interval
of rotation of mounting post 41 relative to actuator lever
175a. Such arrangement permits mounting post 41, and thus
connection bar 21 and main brackets 14, 16, to be locked for
controlled powered rotation by actuator 17 embodied as a
linear actuator.

[0132] Handles 133 and long handles 141, 143 are con-
figured to be easily gripped by a user to perform the manual
rotation. In the illustrative embodiment, the limited powered
rotation is embodied to be about plus and minus 25 degrees
of tilt, but in some embodiments is any amount of powered
rotation. In some embodiments, the mounting post 41 are
configured for powered rotation of plus and minus 90
degrees and or more.

[0133] As described above, patient support 18 is config-
ured for pinned connection to the extension brackets 35 and
patient support 42 is configured for pinned connection to the
first and second bracket rails 20, 22. In some embodiments,
patient supports 18, 42 may each be configured for selective
pinned connection to both extension brackets 35 and first
and second bracket rails 20, 22, for example, pin tubes 39,
53 and the distance between corresponding holes 20a, 49
may be arranged to corresponding such that each pin tube
39, 53 can be selectively pinned to any corresponding holes
20a, 49 by one connection pin 61.

[0134] Inanother embodiment of the present disclosure, in
place of main brackets 14, 16, the patient support system 10
respectively includes main brackets 214, 216 as shown in
FIGS. 5A-9B. Main brackets 214, 216 are configured for use
in patient support system 10 in lieu of main brackets 14, 16.
Main brackets 214, 216 connect to tower base 12 and
respectively to patient support tops 18, 42.

[0135] Main brackets 214, 216 are configured to provide
angular and radial position adjustment of the patient support
tops 18, 42, as shown in FIGS. 5A and 5B. Each main
bracket 214, 216 includes a rotor 224 and adjustment
supports 225a, 225b. Main brackets 214, 216 connect
patient support tops 18, 42 to tower base 12 to provide
selective adjustment of the angular and radial position of
each patient support top 18, 42 about axis 15.

[0136] Each rotor 224 of main brackets 214, 216 is con-
figured to connect to the mounting post 41 of one of the
elevator towers 28, 29, without any connection bar 21 as
shown in FIG. 6. In the illustrative embodiment as shown in
FIGS. 5A and 5B, head end adjustment supports 225a, 225b
are mounted to the rotor 224 of main bracket 214, and foot
end adjustment supports 225a, 2255 are mounted to the rotor
224 of the other main bracket 216. In the illustrative
embodiment, adjustment supports 225a¢ of each of main
brackets 214, 216 correspond to and are configured to
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connect to patient support top 18; and the other adjustment
supports 2256 of each of the main brackets 214, 216
correspond to and are configured to connect to patient
support top 42 to provide selective adjustment of the angular
and radial position of each patient support top 18, 42 about
an axis 217 illustratively defined through the center of rotor
224 as shown in FIGS. 5A and 5B.

[0137] A user can selectively change the radial position of
either of patient support tops 18, 42 relative to axis 217 as
suggested by arrows 299a, 2995 shown in FIGS. 5A and 5B.
For example, a user can change the radial position of patient
support top 18 by unlocking the position setting system 282
of each of the adjustment supports 225a¢ of each main
bracket 214, 216; adjusting the radial position of those
adjustment supports 2254 of each of main bracket 214, 216
to a new radial position relative to axis 217; and locking
position setting systems 282 of adjustment supports 225a of
each main bracket 214, 216 at the new radial position. In the
illustrative embodiment, each adjustment support 225a,
225b at either one of the head end 30 or foot end 34 are
configured for independent radial adjustment without adjust-
ment of the radial position of the adjustment supports 225a,
225b at the other one of the head end 30 or foot end 34.
[0138] Adjustment supports 225a, 2255 are configured to
permit user selectable adjustment of the radial position of
the patient support tops 18, 42 relative to axis 217 without
requiring removal of connection pin 61 as suggested in FIG.
7. Adjustment of the radial position of the patient support
tops 18, 42 without removal of the connection pin 61 permits
controlled radial adjustment of patient support tops 18, 42
without disconnection of the patient support tops 18, 42
from elevator towers 28, 29.

[0139] Each adjustment support 225a, 2255 includes a
slide bar 223 having a slide body 260 and a slide brace 262
engaged with slide body 260 and configured for selectable
positioning relative to slide body 260 as suggested in FIGS.
5A and 5B. Each slide body 260 includes first and second
ends 263, 264, a front side 253, lateral sides 255, 257, and
a back side 259 as shown in FIGS. 6 and 7. Each slide body
260 is configured to be secured at its first end 263 to the one
of the rotors 224.

[0140] Each slide body 260 includes a main body 266 and
connection arms 268 as shown in FIGS. 5A, 5B, and 8. Each
main body 266 extends from second end 264 of slide body
260 towards the first end 263 of slide body 260 to a release
end 265 of main body 266. Connections arms 268 extend
from release end 265 of their main body 266 towards first
end 263 of their main body 266. Connection arms 268
extend from the main body 266 parallel to each other and in
spaced apart relation to define a gap 267 therebetween. Each
slide body 260 includes a connection member 270, illustra-
tively embodied as a shaft, connected to its connection arms
268 and configured for attachment to rotor 224.

[0141] Each slide body 260 includes position depressions
280 distributed along lateral sides 255, 257 thereof as shown
in FIGS. 6 and 7. Position depressions 280 are illustratively
embodied as circular holes defined in opposing lateral sides
255, 257 of slide body 260 and configured for engagement
with the position setting system 282 of the attachment
supports 225a, 225b. Position depressions 280 on either
lateral side 255, 257 are illustratively disposed at equally
spaced apart intervals from each other, but in some embodi-
ments are disposed at varying intervals, for example, gradu-
ated intervals. In some embodiments, position depressions



US 2017/0112698 Al

280 may have any shape and/or size complimentary to the
position setting system 282 to permit selective locking of the
position of the slide brace 262 relative to the slide body 260.
Each slide body 260 includes stop posts 261 projecting
perpendicularly outward from either lateral side 255, 257 on
second end 264 to prevent disengagement of the slide brace
262 from the slide body 260 on the second end 264.
[0142] Each slide brace 262 includes one position setting
system 282 for selectively locking the position of slide brace
262 along the slide body 260 by engagement of position
setting system 282 with position depressions 280 as shown
in FIGS. 7, 8A, and 8B. Each slide brace 262 includes a
brace body 284, extension housings 286, support flanges
288, and handles 290. Brace body 284 engages its corre-
sponding slide body 260 for selective radial positioning.
[0143] Each brace body 284 is configured to extend
around its slide body 260 as shown in FIG. 7. Brace body
284 is illustratively embodied to have a C-shape when
viewed in a radial direction with respect to axis 217. Brace
body 284 includes front portion 284a, side portions 2845,
284c, and back portions 284e, 284f, each disposed to extend
across the respective front 253, sides 255, 257, and back 259
of the slide body 260 as shown in FIGS. 6 and 7. Side
portions 284b, 284¢ each include a bore 285 penetrating
therethrough and configured for selective alignment with
position depressions 280 on corresponding lateral sides 255,
257 of slide body 260 to permit engagement of position
setting system 282 with position depressions 280 as shown
in FIGS. 8A and 8B. Each side portion 2845, 284c is
configured to connect to one of the extension housings 286.
[0144] Extension housings 286 each includes a base 2864,
a main body 2865, and an extension body 286¢ as shown in
FIGS. 7, 8A, and 8B. Base 286q illustratively connects to
one of the side portions 2845, 284¢ of one of the brace
bodies 284. Base 286a is illustratively embodied as a plate
having an opening 287 defined therein.

[0145] Each main body 2865 has a first end connected to
its base 286a as shown in FIGS. 8A and 8B. Main body 2865
extends from base 2864 in a direction away from the brace
body 284 to connect with extension body 286¢ on the other
end positioned away from the base 286a. Main body 2865
is illustratively embodied as a cylinder having a first outer
diameter.

[0146] Each extension body 286¢ is connected to its main
body 2865 and extends from the main body 2864 in a
direction away from the brace body 284 as shown in FIGS.
8A and 8B. Extension body 286¢ extends parallel to its main
body 28656 in a direction away from brace body 284. In the
illustrative embodiment, extension body 286c is a cylinder
having a second outer diameter, smaller than the first outer
diameter of main body 2865, and extending coaxial with the
main body 2865. Each extension housing 286 includes a
cavity 296 defined therein and extending through each of
base 2864, main body 2865, and extension body 286¢.
[0147] Cavities 296 of extension housings 286 of each
adjustment support 225a, 225b are configured to house the
position setting system 282. Each cavity 296 is illustratively
embodied as a cylindrical cavity extending through a center
of extension housing 286 from the interface between base
286a and its connected side portion 2845, 284¢ in a direction
away from the brace body 284. Each cavity 296 is illustra-
tively defined by a first cavity diameter 2964 defined within
each of base 2864 and main body 2865, and a second cavity
diameter 2965 defined within extension body 286¢ as shown
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in FIG. 8A. At the interface between the first and second
cavity diameters 296a, 2965, a step 215 is defined by the
interior of the extension housing 286 to support operation of
position setting system 282 as shown in FIGS. 8A and 8B.
In the illustrative embodiment, steps 215 are embodied as an
interior circumferential flat surface facing toward base 2864
and configured to engage with position setting system 282.
Each adjustment support 225a, 2256 includes a position
setting system 282.

[0148] Each position setting system 282 is configured for
selective engagement with position depressions 280 of its
corresponding slide bar 223 to provide selective locking of
the position of slide brace 262 relative to slide body 260 as
shown in FIGS. 8A and 8B. Position setting system 282
includes position setting pins 292 and return devices 294.
Position setting pins 292 are arranged within cavity 296 of
the extension housings 186 in engagement with return
devices 294 for resilient positioning of the pins 292 between
an engaged position (FIG. 8A) and a disengaged position
(FIG. 8B).

[0149] Position setting pins 292 of each position setting
system 282 are illustratively embodied as elongated cylin-
drical pins having an outer portion 292a, a center portion
292p, and the engagement portion 292¢ as shown in FIG.
8A. Each outer portion 292a illustratively includes a diam-
eter corresponding to the second cavity diameter 2965 of the
corresponding extension body 286¢ and configured for slid-
ing engagement with interior portions of the extension body
286¢ which define the cavity 29654 as suggested in FIGS. 8A
and 8B. Each center portion 2924 illustratively includes a
diameter corresponding to the first cavity diameter 2964 of
the corresponding main body 2865 and configured for
sliding engagement with interior portions of base 286a and
main body 2865 which define cavity 296 as suggested in
FIGS. 8A and 8B. Each center portion 2925 includes a
lateral face 293 configured for engagement with an outer
surface of the corresponding side portion 2845, 284c¢ in the
engaged position as shown in FIG. 8A. Each engagement
portion 292¢ illustratively includes a diameter correspond-
ing to a diameter of bore 285 of corresponding side portions
284b, 284c and configured for sliding engagement with
interior portions of side portions 2845, 284¢ which define
bore 285 as suggested in FIGS. 8A and 8B.

[0150] Return devices 294 are configured to engage their
respective position setting pins 292 to provide resilient
return force as suggested in FIGS. 8A and 8B. Each return
device 294 is illustratively embodied as a mechanical spring
that encircles the outer portion 292a of different ones of the
pins 292. Each return device 294 is illustratively engaged
with step 215 of the corresponding extension housing 286
and is engaged with the respective center portion 29256 of the
respective pin 292 to provide spring loaded return of the pins
292 to their engaged positions. In some embodiments, return
devices may include any one or more of resilient material,
gas spring, and/or any other device suitable for returning
pins 292 to their engaged positions. In some embodiments,
return devices 294 may be omitted in favor of user driven
manual return of pins 292 to their engaged positions.
[0151] In the engaged position, engagement portions 292¢
of pins 292 are inserted into one of the position depressions
280 of the slide bar 223 to lock movement of the slide brace
262 relative to the slide bar 223 as shown in FIG. 8A. In the
disengaged position, engagement portions 292¢ of pins 292
are positioned outside of position depressions 280 to unlock
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movement of the slide brace 262 relative to the slide bar 223
as shown in FIG. 8B. For a user to perform such relative
movement of a slide brace 262, both pins 292 of the
respective slide brace 262 must be maintained in their
disengaged position.

[0152] Each position setting pin 292 is connected to a
trigger 298, shown in FIG. 7, that extends through its
respective handle 290 for user driven operation. A user can
illustratively operate triggers 298 to change the position of
the pins 292, for example, against the return force of return
devices 294 to disengage the pins 292.

[0153] In the illustrative embodiment, a user can selec-
tively operate the position setting system 282 to unlock the
adjustment supports 225a, 2255 as suggested in FIGS. 6-8B.
A user moves triggers 298 of the same slide brace 262 in a
direction away from slide bar 360 which moves position
setting pins 292 out of engagement with position depres-
sions 280 against the force of return devices 294. The user
can selectively move the slide brace 262 relative to slide
body 260 into a different radial position relative to axis 217.
Once a radial position is selected, the user can release the
triggers 298 to permit position setting pins 292 to be forced
by return devices 294 back into engagement with position
depressions 280 corresponding to the radial position, lock-
ing the position of the slide brace 262 relative to the slide
body 260. The user can perform radial positioning of slide
brace 262 relative to slide body 260 while a patient support
top 18, 42 is connected to support flanges 288 to provide
radial adjustment of the patient support top 18, 42 relative to
axis 217.

[0154] Returning to the illustrative embodiment shown in
FIGS. 5A and 5B, a user can selectively change the angular
position of any patient support top 18, 42 about axis 217 as
suggested by arrows 2895. For example, a user can change
the angular position of patient support top 18 by unlocking
rotors 224 of each main bracket 214, 216, adjusting the
angular position of the adjustment supports (rotating about
axis 217) of each of main bracket 214, 216 to a different
angular position, and locking the rotors 224 of each main
bracket 214, 216.

[0155] Each rotor 224 is connected and rotationally fixed
with the mounting post 41 of one of the elevator towers 28,
29 such that axis 15 and axis 217 are aligned as coaxial when
mounting posts 41 of each elevator tower 28, 29 are con-
figured at the same elevation above the floor as suggested in
FIG. 6. Each rotor 224 includes a rotor body 226 and bar
mounts 228a, 2285 configured for selective angular posi-
tioning relative to body 226 as shown in FIGS. 5A, 5B, 9A,
and 9B. Bar mounts 228a, 2286 are each configured to
mount onto rotor body 226 and to connect to one of the
patient support tops 18, 42 as shown in FIGS. 9A and 9B.
Selective movement of bar mounts 228a, 2285 causes com-
mensurate movement of the connected patient support tops
18, 42 as explained below.

[0156] Each rotor body 226 is illustratively embodied as a
circular flat disk having a center hole 227 configured to
receive the mounting post 41 of one elevator tower 28, 29 as
suggested in FIGS. 9A and 9B. Each rotor body 226 defines
a front surface 229, a back surface 230, and a circumferential
surface 232. Circumferential surface 232 includes depres-
sions 234 defined therein. Depressions 234 are illustratively
disposed evenly at 90 degree angular intervals relative to
each other on circumferential surface 232, but in some
embodiment are disposed at 45 degree intervals and/or are
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disposed at uneven intervals, for example, graduated inter-
vals decreasing in spacing with decreasing distance from the
6 o’clock position. Depressions 234 are each configured to
receive an engagement rod 254, shown in FIG. 9A, of bar
mounts 228a, 228b therein for selective locking of the
angular position of bar mounts 228a, 2285 relative their to
rotor body 226.

[0157] First bar mount 228q is illustratively arranged at
the 6 o’clock position and second bar mount 2286 is
arranged at the 12 o’clock position as shown in FIG. 9A. Bar
mounts 228a, 2285 can be selectively unlocked from the
rotor 224 and adjusted in angular position around axis 217.
For example, second bar mount 2285 can be disengaged
from the rotor body 226 and rearranged in the 9 o’clock
position as shown in FIG. 9B. This permits selectable
arrangement of the position of the patient support tops 18, 42
to support surgical site access to a patient’s body.

[0158] Each bar mount 2284, 2285 is configured to rotat-
ably mount onto the rotor body 226 by connection with the
respective mounting post 41 while inserted into the center
hole 227 as shown in FIGS. 9A and 9B. Each bar mount
228a, 228b includes a mount body 233 and a connection
head 236. Each mount body 233 includes a first body section
238 and a second body section 240.

[0159] First body section 238 of each bar mount 228a,
2285 is illustratively embodied as a plate having a front side
242, a back side 244, and a radially outer surface 245 as
shown in FIGS. 9A and 9B. First body section 238 illustra-
tively defines a thickness d between the front side 242 and
the back side 244. First body section 238 is illustratively
arranged to extend radially between mounting post 41 and
circumferential surface 232.

[0160] Each connection head 236 connects its bar mount
228a, 228b to the respective mounting post 41 as shown in
FIGS. 9A and 9B. In the illustrative embodiment, connec-
tion heads 236 are embodied to have a thickness half d/2,
and each connection head 236 is embodied to be offset from
a symmetric center of first body section 238 along the
direction of axis 217. In the illustrative embodiment, the
connection head 236 of bar mount 2284 is offset in direction
closer to rotor 224 and the connection head of bar mount
228b of the same rotor 224 is offset farther from the rotor
224 such that both connection heads are stacked on the
mounting post 41 to have a combined width equal to with d
of first body section 238.

[0161] Second body section 240 of each bar mount 228a,
228b is connected to and extends from the front side 242 of
first body section 238 as shown in FIGS. 9A and 9B. In the
illustrative embodiment, second body section 240 extends
from near the connection head 236 of first body section 238
radially outward to a radially outward end 239 arranged at
a position about radially equal to the circumferential surface
232 of the rotor 224 and about radially equal to the radially
outer surface 245 of first body section as shown in FIGS. 9A
and 9B. Each second body section 240 includes a flange 250
and defines a cradle 251.

[0162] Each flange 250 extends perpendicularly from the
outward end 239 of the second body section 240 parallel to
axis 217 and in a direction towards the back surface 230 of
the rotor 224 as shown in FIG. 9A. Flange 250 of each bar
mount 228a, 2285 defines a radial surface 246 that is radially
outward from the second body section 240 and a radially
inward surface 248. In the illustrative embodiment, at least
a portion of radially inward surface 248 of flange 250 is
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connected to radially outer surface 245 of first body section
238 as shown in FIGS. 9A and 9B. Flange 250 illustratively
extends from the second body section 240 across the first
body section 138 and across the circumferential surface 232
of the rotor 224 as shown in FIGS. 9A and 9B.

[0163] Each flange 250 includes a rod receiver 247 and an
engagement rod 254 slidably mounted within the receiver
247 as shown in FIGS. 9A and 9B. Rod receiver 247
illustratively extends in a radially outward direction from
radial surface 246 at a position along axis 217 corresponding
to the circumferential surface 232. Flange 250 and receiver
247 together define a rod bore 249 that continuously extends
radially outward from inward surface 248 and penetrates
through rod receiver 247. Rod bore 249 is configured to
slidably receive engagement rod 254.

[0164] Each engagement rod 254 is configured for selec-
tive engagement with depressions 234 to selectively lock the
angular position of the respective bar mount 228a, 2285
relative to its rotor 224. Engagement rod 254 of each flange
250 includes a rod head 254 and rod 2545 extending from
rod head 254a as shown in FIG. 9A. Rod head 254a is
illustratively spherical and rod 25454 is illustratively cylin-
drical, but in some embodiments, rod head 254a and rod
254b may each have any shape suitable for selective engage-
ment of engagement rod 254 with depressions 234 to
selectively lock the angular position of the respective bar
mount 228a, 2285 relative to its rotor 224.

[0165] Each engagement rod 254 is slidable between an
engaged position (FIG. 8B) in which the engagement rod
254 is inserted into one of the depressions 234 of the
corresponding rotor 224, and a disengaged position (FIG.
8A) in which the engagement rod 254 is retracted out of the
depressions 234 of the corresponding rotor 224 to provide
selectable locking of the bar mounts 228a, 2285 relative to
the rotor body 226. When the engagement rod 254 of one of
the bar mounts 228a, 2285 is in the engaged position, the
corresponding bar mount 228a, 2285 is fixed against rota-
tion relative to the rotor body 226. When the engagement rod
254 of one of the bar mounts 2284, 22856 is in the disengaged
position, the corresponding bar mount 228a, 2285 can rotate
relative to the rotor body 226. Engagement rods 254 are
biased toward the engaged position by a suitable biasing
member such as a spring located inside receiver 247.
[0166] In the illustrative embodiment as shown in FIG.
9B, each flange 250 includes an opening 252 configured to
receive attachment rods 274 of slide bars 223 to secure the
one of the slide bars 223 to the rotor 224. Opening 252
illustratively extends radially inward toward axis 217 from
radially outward surface 246 of its flange 250. Opening 252
is illustratively positioned on the radially outward surface
246 in a location away from rod receiver 247 in the direction
of axis 217. Opening 252 is arranged with a corresponding
position along axis 217 to that of cradle 251 on opposite
radial ends of second body section 240 to secure the corre-
sponding slide bar 223 to the rotor 224.

[0167] Each cradle 251 is defined by a radially inward
surface 253 of its second body section 240 and is configured
to receive connection member 270 of one slide bar 223 as
shown in FIGS. 5A-6, 8, 9A, and 9B. Cradle 251 is
illustratively embodied as a concave cylindrical surface that
extends perpendicular to the axis 217 and parallel to the
front side 242 of first body section 238 as shown in FIGS.
9A and 9B. Cradle 251 is illustratively complimentary in
shape and size to connection member 270 of adjustment
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supports 225a, 225b. Cradle 251 and opening 252 of each
bar mount 228a, 2285 together function to secure one of the
adjustment supports 225a, 225b to the rotor 224 through
their respective engagements with connection member 270
and attachment rod 274 of one of the adjustment supports
225a, 225b.

[0168] Returning now to the illustrative embodiment as
shown in FIG. 6, adjustment supports 225a, 2256 each
include one connection member 270 and one attachment
assembly 272. Connection member 270 of each adjustment
support 225a, 2255 extends through gap 267 and connects to
each of connections arms 268 of the same slide body 260 at
the first end 263 thereof. Connection member 270 is illus-
tratively embodied as a cylinder extending from one con-
nection arm 268 to the other of the same slide body 260.
Each connection member 270 is illustratively shaped and
sized complimentary to cradle 251. Each connection mem-
ber 270 is configured to secure its slide body 260 to a bar
mount 228a, 228b by seating within cradle 251 of the bar
mount 228a, 2285 and in combination with engagement of
its attachment assembly 272 with the bar mount 228a, 2285
as suggested in FIG. 6.

[0169] Attachment assembly 272 of each adjustment sup-
port 2254, 22554 includes attachment rod 274 and a release
button 276 as shown in FIG. 8. Each attachment assembly
272 is configured to secure its respective adjustment support
225a, 225b to bar mounts 228a, 2285b. Each attachment rod
274 illustratively extends from the release end 265 of main
body 266 between connection arms 268 towards first end
263 of slide body 260 of its respective adjustment support
225a, 225b.

[0170] Each attachment rod 274 is configured for slidable
movement between a retracted position (FIG. 8B) and an
extended position (FIG. 8A). In the extended position as
suggested in FIG. 8A, attachment rod 274 projects from its
slide body 260 into gap 267 for penetration into opening 252
of one of the bar mounts 228a, 2285 to secure its adjustment
support 225a, 225b thereto. In the retracted position as
suggested in FIG. 8B, attachment rod 274 is arranged within
slide body 260 and does not penetrate into the opening 252
of the bar mount 2284, 2285 such that the slide bar 223 can
be pivoted out of engagement with the bar mount 2284, 2285
as suggested in FIG. 6. Release button 276 is connected to
the attachment rod 274 and configured for selectable move-
ment by a user between engaged (FIG. 8A) and disengaged
(FIG. 8B) positions to operate the attachment rod 274
between its extended and retracted positions, respectively.
Each release button 276 is illustratively received within a
cavity 278 of the main body 166 of its slide bar 223 and
configured for user interface operation. Button 276 and
attachment rod 274 of each attachment assembly 272 are
biased toward their respective engaged and extended posi-
tions by a suitable biasing member such as a spring located
in cavity 278.

[0171] In another aspect of the present disclosure, in place
of main brackets 14, 16, and main brackets 214, 216, the
patient support system 10 includes main brackets 314, 316
as shown in FIGS. 10A and 10B. Main brackets 314, 316 are
configured for use in patient support system 10 and are
similar to main brackets 214, 216 as shown in FIGS. 5A-9B
and described herein. Accordingly, similar reference num-
bers in the 300 series indicate features that are common
between main brackets 214, 216 and main brackets 314, 316
unless indicated otherwise. The description of main brackets
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214, 216 is equally applicable to main brackets 314, 316
except in instances when it conflicts with the specific
description and drawings of main brackets 314, 316.
[0172] Each main bracket 314, 316 connects to tower base
12 by one mounting posts 41 of one of the elevator towers
28, 29 to align axes 15 and 317 when the mounting posts 41
of each elevator tower 28, 29 are configured at the same
elevation above the floor. Main brackets 314, 316 connect
respectively to patient support tops 18, 42 by support flanges
388. Main brackets 314, 316 are configured to provide
angular and radial position adjustment of the patient support
tops 18, 42.

[0173] Main brackets 314, 316 each include rotors 324
and adjustment supports 325a, 32556 as shown in FIGS. 10A
and 10B. Adjustment supports 325a, 3256 each include a
slide bracket 323 and a slide brace 362. Each slide bracket
323 includes position depressions 380 configured to engage
with a position setting system 282 of the corresponding slide
brace 362 to provide selectable locking of the radial position
of patient support tops 18, 42.

[0174] A user can selectively change the radial position of
either patient support top 18, 42 relative to axis 317 as
suggested by arrows 3994, 3996 shown in FIGS. 10A and
10B. For example, a user can change the radial position of
patient support top 18 by unlocking position setting system
282 of each adjustment support 325a of each main bracket
314, 316; adjusting the radial position of the slide braces 362
of the adjustment supports 325a of each of main bracket
314, 316 to a new radial position relative to axis 317; and
locking position setting systems 382 of adjustment supports
325a of each main bracket 314, 316 at the new radial
position.

[0175] A user can selectively change the angular position
of either patient support top 18, 42 about axis 317 as
suggested by arrows 3895 shown in FIG. 10B. For example,
a user can change the angular position of patient support top
18 by unlocking rotors 324 of each main bracket 314, 316,
adjusting the angular position of the adjustment supports
352a of each of main bracket 314, 316 to a new angular
position, and locking the rotors 324 of each main bracket
314, 316.

[0176] Rotors 324 each include a dish body 326 and
support mounts 3284, 3285 as shown in FIGS. 11A and 11B.
Dish body 326 includes a center 330 and a rim 332. Center
330 is illustratively embodied as a circular flat plate having
a center hole 327 for receiving mounting post 41 there-
through. Rim 332 illustratively extends perpendicularly
from a circumferentially outer edge of center 330 and
defines a circumferential interior surface 334 configured for
engagement by rollers 336 of support mounts 328a, 32864.
[0177] Support mounts 328a, 3285 of one of the main
brackets 314, 316 are illustratively attached at radially
inward ends to mounting post 41 of one of the elevator
towers 28, 29. Support mounts 328a, 3285 extend radially
outward from connection with mounting post 41 to the
interior surface 334 of rim 332. Support mounts 328a, 3285
each include track wheels 340 disposed on a radially out-
ward side and configured for contact with the interior
surface 334. During angular adjustment of the patient sup-
port tops 18, 42 about axis 317, track wheels 340 are
configured to roll along the interior surface 334 to provide
smooth and low friction angular adjustment.

[0178] Slide brackets 323 each include rails 350 and struts
352 as shown in FIGS. 10A and 10B. Rails 350 illustratively
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extend parallel to each other in spaced apart relation. Struts
352 illustratively extend between and connect to each rail
350 of the same slide bracket 323 at opposite ends of the
rails 350. Slide brackets 323 permit adjustment of the radial
position of the patient support tops 18, 42 through slide
braces 362.

[0179] Slide braces 362 include a center body 364
arranged between the rails 350 of the respective slide
bracket 323 as shown in FIGS. 10A and 10B. Center body
364 connects to brace bodies 384 that house the position
setting system 382. Slide braces 362 include support flanges
388 for connection to one of the patient support tops 18, 42.
[0180] In another aspect of the present disclosure, in place
of main brackets 14, 16, and main brackets 214, 216, the
patient support system 10 includes main brackets 414, 416
as shown in FIGS. 12A and 12B. Main brackets 414, 416 are
configured for use in patient support system 10 and are
similar to main brackets 14, 16 as shown in FIGS. 5A-9B
and described herein. Accordingly, similar reference num-
bers in the 400 series indicate features that are common
between main brackets 414, 416 and main brackets 14, 16
unless indicated otherwise. The description of main brackets
14, 16 is equally applicable to main brackets 414, 416 except
in instances when it conflicts with the specific description
and drawings of main brackets 414, 416.

[0181] Main brackets 414, 416 each include first and
second bracket rails 420, 422 and main bracket frame 455 as
shown in FIGS. 12A and 12B. Each main bracket frame 455
is configured to attach to a connection bar 21 that is
configured to receive and fixedly connect to a mounting post
41 of one elevator tower 28, 29. Each main bracket frame
455 is configured to connect to patient support 18 and first
and second bracket rails 420, 422 are configured to connect
to prone patient support 42. Each main bracket frame 455 is
configured to receive respective first and second bracket
rails 420, 422 for selectively slidable positioning between a
first position on a right lateral side (shown in solid lines in
FIG. 12A) and a second position on a left lateral side (shown
in broken lines in FIG. 12A) to permit selective positioning
of the main bracket rails 420, 422 relative to the main
bracket frame 455. The selective positioning of first and
second side rails 420, 422 relative to main bracket frame 455
permits support of prone patient support 42 to be selectively
arranged on either of the left lateral side 43 or right lateral
side 45 of the patient support system 10.

[0182] First and second bracket rails 420, 422 of each
main bracket 414, 416 extend parallel to each other in
spaced apart relation to each other horizontally in the
orientation as shown in FIGS. 12A and 12B. First and
second bracket rails 420, 422 are configured to penetrate
through rail slots 467 for connection to main bracket frame
455. First and second bracket rails 420, 422 include rail
struts 485 that extend between and connect to first second
bracket rails 420, 422 at their flanged sections 423 on the
same lateral ends thereof to form a rigid structure. Rail struts
include handles 441, 443 coupled respectively to struts 485
to facilitate user enabled rotation of the main brackets 414,
416. First and second bracket rails 420, 422 are configured
to connect to main bracket frame 455.

[0183] Main bracket frame 455 includes bracket frame
bars 463 and bracket frame carriers 465a, 4655. Bracket
frame bars 463 of each main bracket 414, 416 illustratively
extend parallel to each other in spaced apart relation.
Bracket frame bars 463 illustratively extend between (ver-
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tically in the orientation as shown in FIG. 12A) bracket
frame carriers 465a, 4655 to connect thereto to form a rigid
structure.

[0184] Bracket frame carriers 465a, 4656 illustratively
connect to opposite ends of bracket bars 463 to form a rigid
structure as shown in FIG. 12A. Bracket frame carriers
465a, 4655 each include a rail slot 467 defined therethrough
and configured to receive one of first and second bracket
rails 420, 422 therein for selectively slidable positioning
relative to main bracket frame 455 between first position and
second positions. Each bracket frame carrier 465a includes
a locking member 475 configured to selectively form lock-
ing engagement between bracket frame carrier 465a and first
bracket rail 420 of each main bracket 414, 416 to selectively
lock the relative position therebetween.

[0185] Locking member 475 is selectively received within
one of lock openings 477a, 4775 as shown in FIGS. 12A,
12C, and 12D. Each lock openings 477a, 477b is partly
defined by bracket frame carrier 465a and first bracket rail
420 as shown in FIGS. 12C and 12D. Lock openings 477a,
477b are arranged on opposite ends of first bracket rail 420
at a corresponding position with the position of locking
member 475 such that the locking member 475 is received
in one lock opening 477a, 477b at each of the first and
second positions of first and second bracket rails 420, 422
relative to main bracket frame 455. In the illustrative
embodiment, in the first position, the position of the lock
member 475 corresponds to the position of lock opening
477a for locking engagement; and in the second position, the
position of the lock member 475 corresponds to the position
of lock opening 4775 for locking engagement.

[0186] Locking member 475 is pivotably supported at a
pivot point 476 by flanges 461 of bracket frame carrier 465a
for pivotable movement between an unlock position (FIG.
12C) in which the locking member 475 is not disposed
within either lock opening 477a, 477b, and a lock position
(FIG. 12D) in which locking member is disposed into one of
the lock openings 477a, 477b. In the illustrative embodi-
ment, locking member 475 is biased into the lock position by
a biasing member 488. A user can selectively operate
locking member 475 to the unlock position to unlock the
position of the first and second bracket rails 420, 422 relative
to main bracket frame 455. With the lock member 475
maintained in the unlock position, the user can selectively
slide first and second bracket rails 420, 422 relative to main
bracket frame 455. When the first and second bracket rails
420, 422 reaches one of the first and second positions,
locking member 475 is positioned for insertion into the
corresponding lock opening 477a, 477b, and the biasing
member 488 biases locking member 475 into the second
position.

[0187] Inthe illustrative embodiment, first bracket rail 420
of each main bracket includes two lock openings 477a,
477b, but in some embodiments may comprise any number
of lock openings positioned at intervals along first bracket
member 420 for selective engagement with locking member
475 to provide various fixed relative positions of first and
second frame rails 420, 422 relative to main bracket frame
455.

[0188] Bracket frame carriers 465a, 4655 of each main
bracket 414, 416 are configured to attach to connection bar
21 of one of elevator towers 28, 29 as shown in FIG. 12A.
Bracket frame carriers 4654, 4655 each illustratively include
protrusions 466 that extend perpendicular therefrom for

Apr. 27,2017

connection with connection bar 21. Protrusions 466 of each
carrier 465a, 4655 are positioned relative to each other to
form a gap 468 therebetween, gap 468 being configured to
receive an extension arm 21a of one end of connection bar
21.

[0189] Each main bracket frame 455 includes a connection
mount 479 as shown in FIGS. 12A and 12B. Connection
mount 479 is illustratively configured for connection to
patient support 18 to provide support thereto. Connection
mount 479 is configured to attach to bracket frame carrier
4655 by reception within a receiving slot 481 of the bracket
frame carrier 4655 and with fasteners 483 inserted through
corresponding holes 487 defined through each of bracket
frame carrier 4654 and connection mount 479.

[0190] Connection mount 479 includes mount member
4804 and connection bracket 4805 as shown in FIGS. 12A
and 12B. Connection bracket 4805 is illustratively defined
as a cross member extending parallel to second bracket rail
422 and configured for reception within the receiving slot
481 for connection to the bracket frame carrier 4655. Con-
nection bracket 4805 is illustratively connected to mount
member 480a by legs 480c¢ disposed at opposite ends of
connection bracket 4805 and extending radially outward
relative to axis 15 to connect with mount member 480a.
[0191] Mount member 480q is illustratively curved in a
downward U-shape in the orientation shown in FIG. 12A
and includes flanges 482 on opposite ends thereof that
extend in a direction away from the patient support 18 when
connected thereto. Flanges 482 illustratively include corre-
sponding holes 486 defined therethrough in a direction
parallel to the bracket rails 420, 422 and configured to
receive connection pin 61 therethrough to connect to pin
tube 39 of patient support 18 for pinned connection thereof.
[0192] Returning now to the illustrative embodiment
shown in FIGS. 1, 3A, and 4A, prone support surface 56 of
patient support top 42 is defined by prone pads 54. Prone
pads 54 are configured to connect to the prone rails 44, 46
for fixed positioning and for selectively sliding along the
prone rails 44, 46 as shown in FIGS. 3A and 3B. Prone pads
54 are distributed along the patient support top 42 with
selective positioning between the head end 30 and the foot
end 34 and extending across the prone rails 44, 46 to provide
the prone support surface 56 to support the patient in the
prone position as shown in FIGS. 3B and 4C.

[0193] In the illustrative embodiment, prone pads 54
include prone face pad 54a, prone chest pad 545, prone
pelvic pad 54¢, and prone leg pads 54d, each respectively
configured for engagement with a patient’s face, chest,
pelvis, and legs as suggested in FIGS. 3A-4C. Prone chest
pad 5454 illustratively has a U-shape for providing support to
a patient’s upper chest area while permitting the patient’s
abdomen to hang downwardly and/or sag relative prone
frame 47. Allowing the patient’s abdomen to sag can provide
particular spine arrangement while the patient is lying in the
prone position.

[0194] Patient support system 10 includes a transfer sheet
58 that is configured to shift and secure the patient to the
patient support top 42 for moving the patient into the prone
position as suggested in FIGS. 3A-4C. Transfer sheet 58
illustratively includes a draw sheet 60, straps 62, and hook
and loop fastener material 70, 72 as shown in FIGS. 3A-4C.
Draw sheet 60 includes a low friction bottom surface 64 to
provide ease in shifting the patient for contact with the
patient support top 42 as suggested in FIG. 4A.
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[0195] Draw sheet 60 illustratively has an H-shape,
including a body 66 and arms 68 as shown in FIG. 3A. Body
66 of draw sheet 60 is configured for placement under a
patient occupying the patient support top 18 as shown in
FIGS. 3A and 3B. Draw sheet 60 is illustratively embodied
as having a soft layer of fabric for contact with the patient
as an inner lining, and an outer layer of fabric providing the
low friction bottom surface 64, each layer being suitable for
use in a surgical environment. In some embodiments, draw
sheet 60 is formed of any number of layers and/or any
number and/or types of materials.

[0196] In the illustrative embodiment, body 66 is gener-
ally square-shaped as shown in FIG. 3A. Two arms 68
extend outwardly from the body 66 on a first side thereof and
two other arms 68 extend outwardly from the body 66 on a
second side thereof opposite the first side. Arms 68 are
configured to wrap around the patient and patient support
top 42 as suggested in FIGS. 3A-4C.

[0197] Straps 62 are each attached to different arms 68 of
the same side of draw sheet 60, illustratively on the left
lateral side 43 as shown in FIG. 3A. Straps 62 are configured
to assist in wrapping the transfer sheet 58 around the patient
and patient support top 42, shifting the patient wrapped in
transfer sheet 58 into contact with patient support top 42,
and securing the patient to patient support top 42 within
transfer sheet 58 as suggested in FIGS. 4A-C. In the illus-
trative embodiment, straps 62 include a portion of hook and
loop fastener material 70 configured to attach to another
portion of hook and loop fastener material 72 connected to
draw sheet 60 as shown in FIG. 4. In some embodiments,
straps 62 are configured to secure the patient by any suitable
manner, such as with a buckle creating an adjustable secur-
ing length of the straps 62 by friction and/or snap fasteners.
In some embodiments, the surface 64 of the transfer sheet 58
may be comprised partly or wholly of a hook and loop
fastener material 70, 72 complimentary to the material 70,
72 disposed on the straps 62 to permit the straps to be
secured with a wide variety of overlap positions with the
draw sheet 60.

[0198] Referring now to the illustrative embodiment as
shown in FIG. 13, platform 76 includes a deck 94 and a pad
98. Platform 76 is defined by a torso portion 76a and a leg
portion 765 as shown in FIG. 13. Torso portion 76a illus-
tratively includes a torso deck 94a and a torso pad 98a.
Torso portion 76a extends from the head end 30 towards the
foot end 34 and meets the leg portion 765 near the mid-
section 32 of the patient support system 10. Torso deck 94a
is attached to the frame 74 at the head end 30. Torso pad 98«
is supported on the torso deck 94a to provide a patient
support surface for contact with the patient’s upper body.

[0199] Leg portion 765 illustratively includes a leg deck
945 and a leg pad 986 as shown in FIG. 13. The leg portion
76b extends from the mid-section 32 of the support system
10 towards the foot end 34. Leg deck 944 is connected to the
frame 74 and supports the leg pad 985 to provide a patient
support surface for contact with the patient’s lower body.
Leg deck 9454 is illustratively hingedly connected to the
frame 74 near the mid-section 32 for pivotable support of a
patient’s lower body. Leg deck 945 is connected to frame 74
via an actuator 96 as shown in FIG. 13. In illustrative
embodiments, the leg portion 765 is supported by the frame
74 through actuator 96 for pivotable movement between a
lowered (FIG. 14B) and raised (FIG. 14A) positions to
provide a patient in the lateral position an articulation of the
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hips (leg break) for surgical access to spinal regions. Actua-
tor 96 is illustratively embodied as a linear actuator operable
between a retracted and extended position to provide con-
trolled movement to the leg portion 765 and is illustratively
connected for powered operation to tower base 12 through
auxiliary power port 199. Auxiliary power port 199 is
illustratively embodied to provide 24 volt DC power, but in
some embodiments is configured for any form of electric
power.

[0200] A break assist bladder 100 is illustratively disposed
between deck 94 and pad 98 at a position near the mid-
section 32. Break assist bladder 100 is illustratively config-
ured to receive pressurized fluid for operation between a
deflated state (FIGS. 14A and 18A) and an inflated state
(FIGS. 14B and 18B-C) to provide a selectively controllable
contour of the pad 98 for imposing partial leg break in a
patient while lying in the lateral position.

[0201] Break assist bladder 100 illustratively extends lat-
erally across platform 76 from left to right lateral sides 43,
45, but in some embodiments extends only across portions
of platform 76 in the lateral direction. Break assist bladder
100 is illustratively shaped to have a half oval cross-section
in the inflated stated as suggested in FIGS. 13, 14B, 18B,
and 18C. In some embodiments, break assist bladder 100 has
any suitable cross-sectional shape for providing partial leg
break such as ovular, quadrilateral, triangular, etc.

[0202] Break assist bladder 100 is illustratively an inflat-
able, non-expandable chamber, having uniform shape, size,
and construction along its lateral extension as suggested in
FIGS. 13A, 13B, and 18A-18C. In some embodiments,
break assist bladder 100 has any one or more of ergonomic
shape, varying size, and/or varying shape along its lateral
extension to form a contour in pad 98 for accommodating a
patient. The break assist bladder 100 illustratively receives
pressurized fluid, typically air, from a pressurized fluid
source 102 as shown in FIG. 13.

[0203] Pressurized fluid source 102 is illustratively
embodied as an electric motor-driven fluid pump including
a controller, and having suitable distribution tubing 103 and
valves connected to the bladder 100 for selectively commu-
nicating pressurized fluid to and from the bladder 100. In
some embodiments, the pressurized fluid source 102 may
include any one or more of a pump, compressor, fan, and/or
other pressurization device. In some embodiments, the pres-
surized fluid source 102 may be manually operate and/or
may be selectively connectible to the bladder 100. In some
embodiments, bladder 100 includes a manual exhaust valve
operable to deflate bladder 100.

[0204] Break assist bladder 100 is illustratively positioned
near the patient’s trochanter to assist in creating leg break to
improve access to the spinal surgical sites. In the illustrative
embodiment as shown in FIGS. 15A and 15B, break assist
bladder 100 is secured to pad 98 as a portion thereof. Break
assist bladder 100 is received within an outer sheath 101 of
pad 98 configured to bias the break assist bladder 100 into
the deflated position. Outer sheath 101 is illustratively
formed of elastic material and includes biasing straps 105a-
105¢, also illustratively comprising elastic material.

[0205] Straps 105a-105¢ illustratively include hook and
loop fastener portions 107 configured to attach pad 98 to
deck 94 as shown in FIG. 15B. Pad 98 illustratively includes
hook and loop fastener portions 99a extending parallel to
each other in spaced apart relation along the bottom of pad
98 and configured to engage other hook and loop fasteners
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portions 995 arranged on the top of deck 94 to attached pad
98 to deck 94 (FIG. 16B). In some embodiments, break
assist bladder 100 is attached to the deck 94 by fasteners to
prevent movement during operation. In some embodiments,
break assist bladder 100 may include configuration to adjust
its attachment position to deck 94 in the direction between
the head end 30 and foot end 34, for example, by multiple
fasteners having different positions. In some embodiments,
break assist bladder 100 may be formed as a portion of pad
98.

[0206] In the illustrative embodiment as shown in FIGS.
16A, 16B, and 17, deck 94 includes an attachment sled 151
configured for mounting to deck 94 to slidably secure pad 98
thereto. Attachment sled 151 includes a body 151a that
extends laterally across deck 94 and has a hooked end 1515
on each lateral end thereof defining a deck receiving space
151c¢ as shown in FIG. 17. Hooked ends 1515 are configured
to extend around each respective lateral side of deck 94 to
receiving deck 94 within the deck receiving spaces 151c¢ to
secure attachment sled 151 to deck 94 while allowing
attachment sled 151 to translate alone deck 94 in the
direction between head end 30 and foot end 34 of the patient
support system 10.

[0207] Attachment sled 151 illustratively includes fasten-
ers 1555 illustratively embodied as hook and loop fasteners
portions configured to engage with hook and loop fastener
portions 996 of pad 98. Attachment sled 151 illustratively
provides attachment between the pad 98 and deck 94 while
permitting the pad 98 to move relative to the deck 94 to
accommodate various configurations of patient support top
18. For example, when the break assist bladder is in the
inflated position and/or when the leg deck 9454 is in the
lowered position, pad 98 (as embodied as a single continu-
ous pad 98) is required to contort and move relative to deck
94 to assume its corresponding position to support a patient
occupying patient support top 18. More specifically, attach-
ment sled 151 has a first position relative to leg deck 945
(FIG. 18A), and assumes a second position relative to leg
deck 945 when the break assist bladder 100 is in the inflated
state and the leg deck portion is in the lowered position (FIG.
18C). Attachment sled 151 thus is permitted to translate
along deck 94 while maintaining attachment of pad 98 to
deck 94.

[0208] Break assist bladder 100 is embodied as being
controllable by a control system of the surgical patient
support system 10. The control system is embodied to
include a user interface, controller, and associated periph-
erals including hardware and/or software/firmware to allow
a user to selectively inflate and/or deflate the break assist
bladder 100 between the deflated and inflated states. The
control system is embodied as a main control system that
includes common hardware with that for elevator control
system described above.

[0209] Break assist bladder 100 is configured to provide
partial leg break to a surgical patient in the lateral position
as suggested in FIGS. 18A and 18B. Break assist bladder
100 is illustratively configured to provide about O degrees of
leg break in the deflated state, to provide leg break in the
range of about 0 to about 10 in any partially inflated state
that is defined between the deflated state and the inflated
state, and to provide about 10 degrees of leg break when
configured in the inflated state. In some embodiments, break
assist bladder 100 is configured to provide between about -5
to about 15 degrees of leg break when operated between the
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deflated state and the inflated state with leg portion 765
configured in the raised position.

[0210] Break assist bladder 100 is configured to be oper-
ated between the deflated state and the inflated state in
combination with positioning of the leg portion 765 between
the lowered and raised positions to achieve leg break as
suggested in FIGS. 14A, 14B, and 18A-18C. The combina-
tion of the break assist bladder 100 and moveable leg portion
765 is illustratively configured to provide a range of about
0 to about 35 degrees of leg break. In some embodiments,
the combination may be configured to provide a range of
about -5 to about 45 degrees of leg break. Each of the break
assist bladder 100 and leg portion 765 are configured for
operation and combination throughout their full individual
ranges of motion to provide leg break to a patient in the
lateral position.

[0211] Referring now to the illustrative embodiment as
shown in FIGS. 19 and 20, the patient support system 10
includes an axilla support device 106 configured to provide
support to a patient’s axilla while in the lateral position. Pad
98 illustratively includes a tiered support surface 104 includ-
ing a torso support surface 104a and leg support surface
10454. Pad 98 illustratively extends outward from torso deck
94a by an amount less than that which the leg support
surface 104b extends from the leg deck 946 as shown in
FIGS. 19 and 20.

[0212] Pad 98 at the torso support surface 104a has a
height h as measured from frame 74 as shown in FIGS. 19
and 20. Pad 98 at leg support surface 1045 has a height H
as measured from the frame 74. Height H of the pad 98 at
leg support surface 1045 is illustratively greater than the
height h of the pad 98 at the torso support surface 104a
creating tiered support surface 104. Tiered support surface
104 permits a patient occupying the surgical patient support
system 10 while lying in the lateral position to have her
shoulder drop lower than if lying on a flat surface.

[0213] Axilla support device 106 includes axilla mounts
108 and axilla pad 110 as shown in FIG. 19. Axilla mounts
108 are embodied as rail clamps configured to selectively
clamp onto support rails 80, 82 at a position between the
head end 30 and foot end 34 as selected by the surgical team
for support of the axilla pad 110. One of the axilla mounts
108 is configured to clamp onto each of the support rails 80,
82 to provide selectively positionable support to the axilla
pad 110 for extension laterally across torso pad 98a above
the torso deck 94a.

[0214] Each axilla mount 108 illustratively includes an
axilla arm 112 extending therefrom to connect to the axilla
pad 110 as shown in FIGS. 15 and 16. Axilla arms 112
illustratively include a flanged portion 112a configured for
connection with axilla mounts 108 and an extension portion
1125 extending perpendicular to the flanged portion. Oppo-
site lateral ends of the axilla pad 110 are rotatably connected
to each axilla arm 112 to minimize shear at the contact point
with the patient. Axilla support device 106 is configured to
provide selectively positionable support to a patient’s axilla
while reducing shear at the support interface.

[0215] Patient support system 10 includes a patient secur-
ing device 114 configured to secure in position a patient’s
lower body relative to the patient support top 18 as shown
in FIGS. 21 and 22. Patient securing device 114 illustratively
includes a cover 116 and straps 118, 120. Cover 116 is
illustratively embodied as a mesh matrix loosely woven and
permitting the patient’s body to be seen through the cover
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116 but in some embodiments may have any style, size, and
construction including but not limited to woven, braided,
layered, or other material arrangement suitable to secure the
patient’s body.

[0216] Straps 118, 120 are illustratively attached to the
covering 116 as shown in FIGS. 21 and 22. The straps 118
and 120 are configured for selective attachment to the frame
74 to secure the covering 116 around the patient’s lower
body. In some embodiments, one or more of the straps 118,
120 may be separate from the covering 116 and are fastened
to the frame 74 with the cover 116 disposed therebetween.

[0217] Straps 118, 120 include main strap 118 and sec-
ondary straps 120 as shown in FIGS. 21 and 22. Main strap
118 is configured to extend across a top end of covering 116
to secure the patient’s lower body near the patient’s hip as
shown in FIGS. 21 and 22. In the illustrative embodiment as
suggested in FIGS. 21 and 22, the main strap 118 is attached
to both lateral sides 43, 45 of patient support top 18 with
buckles 119 to permit tightening of the main strap 118 across
the patient’s hip. In some embodiments, main strap 118 is
selectively attached to patient support top 18 with any
suitable type of attachment for selectively securing the
patient to patient support top 18, for example, with friction
clamps. Main strap 118 is configured to bear the load of a
patient’s weight to secure the patient’s lower body to patient
support top 18.

[0218] Secondary straps 120 are illustratively configured
to extend across central portions of the covering 116 to
secure the patient’s lower body respectively near the
patient’s knee and shin area as shown in FIGS. 21 and 22.
In the illustrative embodiment, secondary straps 120 are
attached to both lateral sides 43, 45 of patient support top 18
with buckles 122 to permit tightening of secondary straps
120 respectively across the patient’s knee and shin area.

[0219] In some embodiments, secondary straps 120 are
selectively attached to patient support top 18 with any
suitable type of attachment for selectively securing the
patient to patient support top 18, for example, with friction
clamps. Secondary straps 120 are configured to bear the load
of a patient’s weight to secure the patient’s lower body to
patient support top 18. In the illustrative embodiment,
secondary straps 120 are thinner than the main strap 118. In
some embodiments, the patient securing device 114 includes
any number of secondary straps 120 suitable to secure the
patient’s lower body to patient support top 18.

[0220] Patient support system 10 includes a head strap 81
for securing a patient’s head to patient support tops 18, 42
as shown in FIGS. 23 and 24. Head strap 81 includes a strap
body 81a and fasteners 815, 81c¢ as shown in FIG. 23. Head
strap 81 is configured to wrap around the patients head and
prone frame 47 and fasten to itself as suggested in FIG. 24.
Head strap 81 is illustratively embodied for disposable use,
but in some embodiments is washable and/or includes
disposable coverings for contact with the patient.

[0221] Strap body 81a is illustratively formed of a suitable
material for surgical environments and is configured to
drape and flex to fit the patient’s head and secure around
prone frame 47. Strap body 81a has first side 834 having a
least a portion thereof configured for contact with a patient’s
head and with frame 47, and a second side 835 opposite first
side 83a. Strap body 81a extends from a first end 854 to a
second end 85b. Strap body 81a is illustrative embodied as
being formed of a single layer of material. In some embodi-
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ments, strap body 8la may include a plurality of material
layers and may include various material types.

[0222] Fasteners 815 are illustratively disposed on first
and second ends 85a, 856 of strap body 81a as shown in
FIG. 23. One fastener 81a is illustratively disposed on first
side 83a of strap body 81a and the other fastener 81a is
disposed on second side 836 of strap body 81a as shown in
FIG. 23. Fasteners 815 are illustratively embodied as com-
plimentary hook and look fastener portions, specifically,
blue nylon unbreakable loop (UBL) configured for selective
non-permanent attachment to each other at various positions
to accommodate various amounts of overlap between ends
85a, 855 of strap body 81a. In some embodiments, fasteners
81a include any suitable type of semi-permanent fasteners,
for example, one or more snaps, ties, and/or buckles.
[0223] The present disclosure includes, among other
things, description of dual column operating room tables
that allows attachment of two independent patient support
platforms positioned 90 degrees relative to each other. This
allows for a patient to be transferred between a lateral
position and a prone position without transferring the patient
to a stretcher. Having the ability to use two independent
patient support platforms or tops ensures that neither body
position is compromised for the surgical procedure. In some
embodiments, custom mounting brackets attach to a member
(bow-tie) of known patient support platforms. In some
embodiments, custom brackets may contain two mount hole
patterns that are the same spacing and size as known
brackets and are 90 degrees relative to each other. This
allows any of the current patient positioning tops to be
mounted to the bracket as well as a new lateral positioning
platforms. Custom brackets are easy and intuitive to install,
reduce the time required to transfer a patient from the lateral
position to the prone position, reduce that amount of physi-
cal effort and strain required of staff to position and re-
position a patient during a lateral to prone procedure, and
make current and/or known spine frames more versatile.
[0224] The present disclosure includes, among other
things, description of pin-less lift designs including a rotat-
ing hub which cooperates with tower base 12 to enable
angular adjustment in 90 degree increments of one or two lift
units. Such angular adjustment facilitates loading the frame
from the side of the patient, and if necessary, rotating the
frame above the patient prior to adjusting the “sandwich”
height for a 180 degree flip.

[0225] The present disclosure includes, among other
things, description of draw sheets having an H-pattern that
allows staff to slide a patient while in the lateral position into
contact with docked prone pads on a prone patient support
arranged degrees relative to a lateral patient support. Before
the lateral to prone flip, the patient needs to be fit snug to the
prone pads and chest pad. The drawsheets have a slick
bottom surface which allows the sheet to move easily across
a surface with a patient on top of'it, and also is easy for staff
to pull with just two people. Straps and Velcro® (available
from Velcro USA Inc. 406 Brown Avenue, Manchester, N.H.
03103) on the drawsheets allows the patient to be securely
tightened to the prone frame before the flip. This creates a
“cocooning” effect that adds security to the lateral to prone
transfer. In some embodiments, the drawsheets are slick
polymeric material cut into an H-pattern, with four Velcro®
loop receptive straps to each arm of the H pattern. The
H-pattern of the draw sheet allows it to fit around the prone
supports and accommodate the various pads attached thereto
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while still being able to pull on each end of the draw sheet.
This can draw the patient in so to gain contact with the prone
and chest supports. The Velcro® straps allow the sheet to
wrap around the prone top rails and securely fasten the
patient to the patient support top to which the patient is being
transferred. Such design provides security during lateral to
prone flip and ease of patient positioning, such as sliding and
transferring, while in the lateral position.

[0226] The present disclosure includes, among other
things, description of patient position nets, specifically lat-
eral patient positioning nets. Such nets can reduce and/or
eliminate the need for tape to secure a patient’s legs while
in the lateral position. Such lateral leg nets are fast to setup
and make it easy for staff and/or caregivers to adjust the
patient’s position, for example, compared to taping methods.
Such lateral nets illustratively include a single solid strap
approximately 4 inches in width that is placed over a
laterally positioned patient’s hip and is secured to the table
using a buckle and/or clamping apparatus. In some embodi-
ments, extending from the solid strap is a mesh matrix that
secures the upper and lower portions of the patient legs to
the operating table. In some embodiments, mesh matrixes
have at least four attachment points that are used to secure
and cinch the matrix around the patient’s legs and to the
table. Such design provides time savings for the staff,
reusability, enables re-adjusting and/or re-positioning of the
patient, and is easy to setup while not requiring the staff to
reach under the operating table to perform setup.

[0227] The present disclosure includes, among other
things, description of axilla rolls with custom stepped pads
capable of accommodate patients of different sizes, for use
during surgery, for example, during lateral spinal fusion
surgery. Such pads and devices correctly position the
patient’s spine while lying in the lateral position, as well as
accommodate all patient sizes. In some embodiments, such
device have a sliding pad that supports the axilla of the
patient and leaves the shoulder of the patient to drop slightly
lower than if they were on a flat lateral pad. In current
practice, for a lateral decubitus positing setup, it is not
uncommon for a towel or other roll to be placed under the
patient’s arm while lying in the lateral position to take
pressure off the patient’s shoulder and place it just below the
patient’s axilla. In some embodiments, the pads of the
devices disclosed have a raised section as the lower body
section, and a lowered section as the upper body section, and
have a sliding axilla pad that keeps the patient’s spine in line
while also applying pressure in the desired areas. In some
embodiments, such a raised section for the patient’s lower
torso and legs is raised several inches higher than the upper
body section of the pad. In some embodiments, the pad is
continuous and has a step formed therein between the raised
and lowered sections. In some embodiments, such a sliding
axilla pad is a cylindrical pad that is adjustable via two
locking carriages that raid on table rails of the patient
support.

[0228] A user can selectively unlock the carriages, posi-
tion the sliding axilla pad in the desired location, and then
lock the carriages. This allows any size patient to be
accommodated by the lateral pad. In some embodiments, the
roll is a mound-shaped pad that rides on a sled and is
operated with the same locking and unlocking carriage
system already described. Such arrangement allows for
enhanced pressure management using fewer tools. Presently,
surgeons must find towels and roll them up, or make due
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with whatever they have free in the operating room to take
the pressure of the patient’s shoulder and axilla. The devices
of the present disclosure allow the patient to be located
(positioned) onto the devices according to their hips, and
then to allows adjustment of the axilla pad to the desired
location. Such pad and sliding axilla pad combination allows
the patient spine to be straight while lying in the lateral
position. The single pad design allows the reduction of skin
sheer when lowering the leg section of the table. Skin shear
can be a problem on known tables due to multiple pads
separating while remaining in contact with the patient’s
skin. A single pad design can help to reduce the skin shear
experienced by patients.

[0229] The present disclosure includes, among other
things, description of air bladders configured to spans the
length of a lateral support pad for certain surgical proce-
dures, for example, lateral spinal fusion surgery. Such air
bladders can inflate under the patient’s hips to create a bump
in the surface of the padding and/or mattress. This bump
would cause the patient to incur leg break which includes an
angle created between the patient’s spine and hips. This leg
break can help the surgeon to gain access to the desired
surgical site. This device can be incorporate with a lateral
position pad. An exemplary air bladder is illustratively
embodied as approximately 22 inches long and, when com-
pletely inflated, has a diameter in the range of about 4 inches
to about 6 inches in diameter, resulting in approximately
5-10 degrees of patient leg break. The air bladder is illus-
tratively inflated by an air feed, such as a powered air feed,
but in some embodiments can be inflated by a hand pump.
The bladder is configured to be inflated to a variety of
pressure levels which would create different diameters and
angles of patient leg break. Such design provides a way to
create a small hip bump and leg break, avoiding use of items
not intended for this purpose. A user can control the amount
of'leg break between the pressure levels of the bladder. Such
air bladders can be combined with lowering of the leg
section of the table to achieve greater leg break angles,
including customized leg break angles. To create leg break,
such air bladders can be used alone, in combination with
lowering of the leg table section, or not used in favor of leg
table section lowering.

[0230] Another illustrative embodiment of a surgical
patient support system 1000 is shown in FIG. 25. Surgical
patient support system 1000 is similar to surgical support 10
and the description and illustrations of surgical support 10
applies to surgical support 1000 except where it conflicts
with the specific description and illustrations of surgical
support 1000.

[0231] Surgical patient support system 1000 includes a
tower base 1012, main brackets 1014, 1016, and patient
support tops 1018, 1042 as shown in FIG. 25. Main brackets
1014, 1016 are configured to support patient support tops
1018, 1042 at about 90 degrees relative to each other to
support various patient body positions. Surgical patient
support system 1000 includes head end 30, a mid-section 32,
foot end 34, and left 43 and right 45 lateral sides as shown
in FIG. 25. In the illustrative embodiment, patient support
top 1018 is configured to support a patient lying in a lateral
position (or supine position) and patient support top 1042 is
configured to support the patient lying in a prone position.
[0232] Tower base 1012 supports main brackets 1014,
1016 for controlled translatable movement along the vertical
(i.e., raising, lowering and tilting when table 100 is in the
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orientation shown in FIG. 25) and rotational movement
about an axis 15. Main brackets 1014, 1016 connect the
patient support tops 1018, 1042 to the tower base 1012
respectively at the head end 30 and the foot end 34 of the
support system 1000 as shown in FIG. 25 to provide
adaptable support to a surgical patient. Each main bracket
1014, 1016 connects to a connection bar 1021 that is
attached to the respective elevator tower 1028, 1029 of the
tower base 1012 by a mounting post 41 for controlled
rotation.

[0233] As best shown in FIG. 26, main brackets 1014,
1016 each illustratively include a pair of main rails 1020,
1022 attached to the connection bar 1021 and a prone
bracket 1024 coupled to one of the main rails 1020, 1022. In
the orientation shown in FIG. 26, the main rails 1020, 1022
illustratively extend vertically and attach to opposite ends of
the connection bar 1021. Each main rail 1020, 1022 attaches
to the connection bar 1021 by receiving a connection pin
1061 inserted through the connection bar 1021 and through
an attachment hole 1062 of each main rail 1020, 1022.

[0234] The main rails 1020, 1022 each illustratively
include a connection shelf 1050 for connection with the
prone bracket 1024. Thus, bracket 1024 can be mounted to
rail 1020 on one side of table 100 or to rail 1022 on the other
side of table 1000. The connection shelves 1050 are each
illustratively formed as a protrusion extending from the
respective main rail 1020, 1022 and defining a first surface
1052 facing in an upward direction (in the orientation shown
in FIG. 26) and a second surface 1054 facing in a direction
opposite to the first surface 1052. The first and second
surfaces 1052, 1054 each have an attachment hole 1056
defined therein to receive a connection pin 1061 for attach-
ment of the prone bracket 1024 to shelves 1050 of the
respective rail 1020, 1022 of bracket 1020.

[0235] The prone brackets 1024 of each main bracket
1014, 1016 are configured for connection to patient support
top 1042. In the illustrative embodiment shown in FIG. 26,
prone brackets 1024 are selectively coupled to one of the
main rails 1020, 1022 and extend laterally therefrom (in the
orientation as shown in FIG. 26). Each prone bracket 1024
illustratively includes a main body 1026 extending vertically
(in the orientation as shown in FIG. 26) between opposite
ends 1028, 1030, a pair of rail arms 1032, 1034 extending
from the opposite ends 1028, 1030 for connection with one
of'the main rails 1020, 1022, and a pair of support legs 1036,
1038 that extend from the main body 1026 in a direction
opposite from the rail arms 1032, 1034 towards a prone
connection end 1044.

[0236] Rail arms 1032, 1034 illustratively connect with
one of the main rails 1020, 1022 via connection pin 1061 as
shown in FIG. 26. The rail arms 1032, 1034 illustratively
extend from the main body 1026 parallel to each other and
include a brace 1033 attached between the rail arms 1032,
1034. The rail arms 1032, 1034 are illustratively spaced
apart from each other by a distance substantially equal to the
distance between the first and second surfaces 1052, 1054 of
the connection shelves 1050 to engage or abut at least one
of the respective surface 1052, 1054 upon connection with
the main bracket rails 1020, 1022. Each rail arm 1032, 1034
illustratively includes an attachment hole 1048 penetrating
therethrough on an end positioned away from the main body
1026. A user can engage the rails arms 1032, 1034 with the
surfaces 1052, 1054, respectively, and align the attachment
holes 1048 of each rail arm 1032, 1034 with the attachment
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holes 1056 of the surfaces 1052, 1054 of the respective
connection shelf 1050 to receive a connection pin 1061
inserted therethrough to connect the prone bracket 1024 to
one of the main arms 1020, 1022 of bracket 1020.

[0237] Support legs 1036, 1038 illustratively extend from
the main body 1026 and terminate at the respective connec-
tion ends 1044 as shown in FIG. 26. Each support leg 1036,
1038 illustratively includes a stem 1040 attached to the main
body 1026 and extending in an inclined manner, mostly in
the vertical direction (in the orientation shown in FIG. 26)
and a branch 1041 attached to the stem 1040 and extending
therefrom mostly in the horizontal direction (again, in the
orientation shown in FIG. 26) to the connection end 1044. In
the illustrative embodiment, the stems 1040 of each leg
support 1036, 1038 of the same prone bracket 1024 illus-
tratively extend from opposite ends 1028, 1030 of the main
body 1026 in opposing directions. The connection ends 1044
illustratively define a connection space 1058 therebetween
for receiving a prone pin tube 53 of the prone patient support
top 1042.

[0238] Each branch 1041 of the support legs 1036, 1038
illustratively includes an attachment hole 1046 defined
therein and penetrating therethrough in the vertical direction
(in the orientation shown in FIG. 26). A user can align the
prone pin tube 53 with the attachment holes 1046 and insert
the connection pin 1061 therethrough to connect the prone
patient support top 1042 to the prone bracket 1024. The
prone patient support top 1042 is thus illustratively sup-
ported with a generally perpendicular orientation relative to
patient support top 1018 to accommodate positioning of a
patient’s body between lateral and prone positions as
described above.

[0239] In the illustrative embodiment of FIG. 26, main
brackets 1014, 1016 each attach to a respective end of the
patient support tops 1018, 1042. The main rails 1020, 1022
illustratively extend parallel and in spaced apart relation to
each other from attachment with the connection bar 1021 to
a connection end 1064. Main rails 1020, 1022 each illus-
tratively include an attachment hole 1066 penctrating there-
through and extending between lateral sides 43, 45 for
receiving a connection pin 1061 therethrough to attach the
patient support 1018 with the main brackets 1014, 1016.
[0240] A connection slot 1068 is defined at the distal end
of each main rail 1020, 1022 on an interior side 1070
thereof. The connection slots 1068 are illustratively embod-
ied as recesses formed in the interior side 1070 and extend-
ing generally straight for a length from the connection end
1064. Attachment holes 1066 communicate with respective
slots 1068. In the illustrative embodiment, the length of
extension of connection slots 1068 is oriented generally
vertically (in the orientation of the main brackets 1014, 1016
shown in FIG. 26) to allow ends of a pin tube 39 of the
patient support 1018 to be received therein so as to be
aligned with the attachment holes 1066 to receive the
connection pin 1061 therethrough.

[0241] The connection slots 1068 receive the ends of the
pin tube 39 when aligned with the attachment holes 1066 (as
shown in FIG. 25). By arranging the connections slots 1068
to extend generally vertically (in the orientation as shown in
FIGS. 25 and 26), the pin tube 39 is blocked against resting
within the connection slots 1068 without a connection pin
1061 inserted through each of the attachment holes 1066 and
the pin tube 1068 in at least some positions of the surgical
support 1000, and preferably most positions of surgical
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support 1000, and more preferably all positions of surgical
support 1000. For example, the connection slots 1068 are
illustratively arranged at 5 degrees from vertical, but in some
embodiments may be arranged with any angle from about
-89 to about 89 degrees from vertical in the orientation as
shown in FIG. 26. This arrangement can reduce the risk of
the patient support 1018 falling due to misperception by a
user that a connection pin 1061 is inserted through each of
the attachment holes 1066 and the pin tube 39 by eliminating
an unstable rest condition between the pin tube 39 and the
main bracket 1014, 1016.

[0242] In the illustrative embodiment shown in FIG. 26, a
distance d, is defined between the centerlines of the mount-
ing post 41 and the connection pin 1061 extending through
the attachment holes 1066 of the main bracket 1014, 1016
and a distance d, is defined between the centerlines of the
mounting post 41 and the connection pin 1061 extending
through the attachment holes 1046 of the prone bracket
1024. In the illustrative embodiment, the distance d, is less
than the distance d, such that mistaken attachment of the
patient support 1018 to the prone bracket 1024 (instead of to
the connection end 1044 of the main rails 1020, 1022)
causes interference between the patient support top 1018 and
the base 1012, more specifically causes a frame 1074 of the
patient support top 1018 to contact a cross bar 1075 of the
base tower 1012 when the prone brackets 1024 are rotated
between about the 5 o’clock and 7 o’clock positions relative
to the axis 15, to discourage attachment of the patient
support top 1018 with the prone bracket 1024.

[0243] Inthe illustrative embodiment as shown in FIG. 27,
patient support top 1018 illustratively includes the frame
1074 and a platform 1076. Platform 1076 includes a deck
1094 and a pad 1098 that attaches to the deck 1094 with an
attachment assembly 1072. The deck 1094 includes a torso
deck 1094a and a leg deck 109454 that is pivotable about an
axis 1025 between raised and lowered positions to create a
leg break in a patient occupying the patient support top 1018
lying in the lateral position. The attachment assembly 1072
slidably attaches the pad 1098 to the deck 1094 to accom-
modate the movement of the leg deck 10945.

[0244] The attachment assembly 1072 illustratively
includes a pair of headed pegs 1078 and a corresponding pair
of key hole-shaped peg slots 1080 defined in the leg deck
10945 for receiving the pegs 1078 therein for sliding attach-
ment of the pad 1098 to the patient support top 1018. In the
illustrative embodiment, the pegs 1078 include a stem 1082
extending from a bottom side 1083 of the pad 1098 and a
head 1084 attached to the end of the stem 1082 for engage-
ment within the peg slots 1080. The stem 1082 illustratively
includes a width w defined perpendicularly to the extension
direction of the stem 1082. The head 1084 is illustratively
embodied as a partial sphere having a width W defined along
the same direction as the width w of the stem 1082 that is
greater than the width w of the stem 1082. The pegs 1078 are
illustratively arranged in spaced apart relation to each other
and are adapted for insertion within the peg slots 1080 to
slidingly attach the pad 1098 with the patient support top
1018.

[0245] The peg slots 1080 are illustratively defined in the
moveable leg deck 10945. The leg deck 109454 is selectively
movable between raised and lowered positions to provide
leg break to a patient lying on the patient support top 1018
in the lateral position. The peg slots 1080 illustratively
receive the pegs 1078 therein and to permit sliding travel of
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the pegs 1078 along the peg slots 1080 to accommodate
movement of the leg portion 1076a between the raised and
lowered positions.

[0246] The peg slots 1080 each illustratively are formed to
have a key hole shape and penetrate through the leg deck
10945. The peg slots 1080 each illustratively include a key
opening 1086 and a key slit 1088 extending from the key
opening 1086 towards the foot end 34. The key openings
1086 are illustratively sized to receive the head 1084 of a
corresponding peg 1078 therethrough and the key slits 1088
are illustratively sized to permit the stem 1082 of the
corresponding peg 1078 to slidingly travel along the exten-
sion direction of the key slit 1088 while preventing passage
of the head 1084 therethrough. Thus, the diameters of
openings 1086 are slightly larger than width W and the
dimensions of slits 1088 in the lateral dimension of table top
1018 are slightly larger than width w but smaller than width
W.

[0247] A user can insert the heads 1084 of the pegs 1078
into the corresponding peg slot 1080 (as indicated by dotted
lines 1079 in FIG. 27) until the heads 1084 are positioned
through the led deck 10944 and can slide the pad 1098 such
that the stems 1082 enter the slits 1088. The attachment
assembly 1072 is configured such that during movement of
the leg deck 109454, the stems 1082 illustratively can travel
along the slits 1088 to accommodate the movement while
the head 1084 prevents removal of the peg 1078 from the
peg slot 1080. A user can move the pad 1098 such that the
heads 1084 are aligned with the key openings 1086 and
remove the heads 1084 from the respective key openings
1086 to detach the pad 1098 from the leg deck 10945. The
attachment assembly 1072 thus secures the leg region of pad
1098 onto deck section 10765 and provides sliding attach-
ment between the pad 1098 and platform 1076 to accom-
modate movement of the leg portion 10765 between the
raised and lowered positions. In the illustrative embodiment,
the slits 1088 are sized long enough that the heads 1084 do
not reach the key openings 1086 during the entire range of
movement of the leg deck 109464.

[0248] Although certain illustrative embodiments have
been described in detail above, variations and modifications
exist within the scope and spirit of this disclosure as
described and as defined in the following claims.

1. A surgical patient support system, comprising:

a tower base including a pair of spaced apart support

towers,

a first support top having a head end and a foot end, the

first support top being configured to support a patient,
a pair of support brackets, each support bracket of the pair
of support brackets being configured for connection to
a respective one of the support towers, and

a second support top coupled to the pair of support
brackets and arranged perpendicular to the first support
top,

wherein each of the pair of support brackets are config-

ured to couple to a respective one of the head and foot
ends of the first support top to support the first support
top between the support towers.

2. The surgical patient support system of claim 1, wherein
the pair of support brackets each include first and second
bracket rails extending parallel to each other and bracket
struts extending between and connected to the first and
second bracket rails.
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3. The surgical patient support system of claim 2, wherein
the first support top is connected to the pair of support
brackets by respective extension brackets each including
first and second bracket rails, and one of the extension
brackets extends orthogonally from one of the first and
second bracket rails of each of the support brackets.

4. The surgical patient support system of claim 2, wherein
each main bracket includes a main bracket frame defining
rail slots therein and the first and second bracket rails are
slidably received in the rail slots such that the first and
second bracket rails are configured for selective sliding
movement relative to the main bracket frame between a first
and a second position.

5. The surgical patient support system of claim 1, wherein
each of the pair of support brackets includes a rotor and a
number of adjustment supports, the adjustment supports
each being configured for selective angular position adjust-
ment and for selective radial position adjustment relative to
their respective rotor.

6. The surgical patient support system of claim 5, wherein
the adjustment supports include a slide bar and a slide brace,
and selective radial position adjustment includes moving the
slide brace relative to the slide bar.

7. The surgical patient support system of claim 6, wherein
the slide brace includes a position lock including lock pins
configured for selective positioning between a locked and an
unlocked state.

8. The surgical patient support system of claim 5, wherein
each rotor includes a pair of mounts, the mounts each
including an engagement rod configured for selective posi-
tioning between a engaged state and a disengaged state, and
wherein in the engaged state the rod is positioned within a
depression of the rotor and in the disengaged state the rod is
positioned outside of the depression of the rotor.

9. The surgical patient support system of claim 8, wherein
each rotor includes an outer circumferential surface and the
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depression is disposed in the outer circumferential surface
for engagement with the engagement rod.

10. The surgical patient support system of claim 1, further
comprising a transfer sheet having an H-shape configured to
shift a patient lying in the lateral position on the first support
top laterally across the first support top into contact with the
second support top and to secure the patient to the second
support top for rotation between lateral and prone positions.

11. The surgical patient support system of claim 10,
wherein the transfer sheet includes transfer straps and fas-
teners arranged on an outer surface thereof to secure a
patient to the second support top to provide a cocooning
effect.

12. The surgical patient support system of claim 1, further
comprising an axilla support pad configured to provide
support to a patient’s axilla, the axilla support pad including
a rotatable pad extending laterally across the first support
top.

13. The surgical patient support system of claim 12,
wherein the axilla support pad includes mount arms config-
ured for attachment to each of the first support top and
rotatably connected to the rotatable pad.

14. The surgical patient support system of claim 1, further
comprising a leg positioning device configured to secure a
patient’s hip and leg position including a main strap and a
material net, wherein the main strap is configured for
removable locking engagement with the first support top.

15. The surgical patient support system of claim 13,
wherein the leg positioning device includes at least one
secondary strap configured for removable locking engage-
ment with the first support top.

16. The surgical patient support system of claim 1, further
comprising a head strap configured to wrap around a
patient’s head and one of the first and second patient support
tops to secure the patient’s head thereto.
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