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TITLE
PATIENT POSITIONING SYSTEM

RELATED APPLICATIONS
filed February 3, 2020—and 63/114,660-tiled November 17, 2020-both of which are
incorporated herein by reference in their entirotics.

TECHNICAL FIELD
The present disclosure relates generally to a patient positioning system, which may be

used o position a patient during spine surgery. More specifically, the present disclosure relates
10 a paticnt posttioning systers with a thoracic and pelvic support, each which may be

mndividually rotatable in a coronal plane and provided with patient lateral supports.

RELATED ART

Spinal surgery may be used to treat various conditions, such as degenerative disc disgase,
recurrent disc hermiation, spinal instability, spondylolisthesis, pseudoarthrosis,
osteomvelitis/discitis, post-lammectomy syndrome and trauma. Various approaches may be
taken by a surgeon for spinal surgery. including back {posterior), front {anterior), and side
(lateral). Lateral access may be preferred as a less mvasive approach than anterior access and
may provide better positioning than posterior access.

To achieve successful lateral access, there is a need for a patient support structure that can
be rotated, articulated and angulated so that the patient can be moved and intra-operative
extension and flexion of at least a portion of the spinal column can be achieved to change
humbar tordosis. The patient support structure may also be capable of cooperating with the

biomechanics of the patient for easy, selective adjustment of the patient intracperatively.

SUMMARY
According to one aspect, a patient support system, may comprise a pelvic bolster
assembly and a thoracic bolster assembly. In some contigurations, the pelvic bolsier assembly
may comprise: a base, the base having a lower portion and an upper portion, the lower portion
and upper portion connected via a drive feature——sach as a worm drive, rack and pinion, a
hypod, a spiral bevel gear, etc.—such that the upper portion is rotatable relative to the lower
portion in a coronal plane, the lower portion of the base having a first chavnnel, such asa C-

channel or another shape hike a trapezoidal shape, on a first lateral side and a second C-channe
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on an opposing lateral side, the first and second C-channels shidably mountable on opposing rails
of a surgical bed frame.

According to another aspect, the pelvic bolster assembly may melude one or more lateral
bolsters. For exampie, a first lateral bolster may be removably attached to a first lateral side of
the upper portion of the base and a second lateral bolster may be attached to an opposing lateral
side of the upper portion of the base, the first Iateral bolster and second lateral bolster adjustable
int 3 transverse planeg.

In some configurations, the thoracic bolster assembly may comprise: a base, the base
having a lower portion and an upper portion, the lower portion and upper portion connected via
a drive mechanism, such as a worm drive, such that the upper portion is rotatable relative to the
lower portion 1o a coronal plane of the patient, the lower portion of the base having a first C-
channel on a first lateral side and a second C-channel on an opposing lateral side, the first and
sscond C-channels slidably mountable with opposing rals of a surgical bed frame;

According to another aspect, the thoracic bolster assembly may include one or more
lateral bolsters. For example, a first lateral bolster may be removably attached to a first lateral
side of the upper portion of the base and a second lateral bolster may be removably attached to
an opposing lateral side of the upper portion of the base, the first lateral bolster and second
lateral bolster adjustable in a sagittal plane and in a transverse plane.

In some configurations, the pelvic bolsier assembly further comprises a pelvic support pad
attached to the upper portion of the base of the pelvic bolster assembly, and the thoracic bolster
assembly further comprises a thoracic support pad attached to the upper portion of the base of
the thoracic bolster assembly.

In some embodiments, the upper portion of the base of the pelvic bolster assembly further
comprises a first gousset and a second gusset attached thereto, and wherein the first pelvic
support pad is connected to the first gusset and the second pelvic support pad is connected to the
sccond gusset.

In some embodiments, the first lateral bolster is removably attached to the first lateral side of the
upper portion of the base, the second lateral bolster is removably attached to the opposing lateral
side of the upper portion of the basc.

According to another aspect, a method for positioning a patient 18 disclosed. The method
may comprise, for example, selecting a patient support system as described herein; selecting a
surgical bed frame having a longitudinal axis and two opposing side rails extending along the

longrtudimal axis; shdably mounting the first and second C-channels of the pelvie bolster
2



10

15

20

N3
93]

WO 2021/158488 PCT/US2021/016095

assembly on the two opposing side rails of the surgical bed trame; and shidably mounting the
first and second C-channels of the thoracic bolster assembly on two opposing side rails of the
surgical bed frame.

{n soroe configurations, the method further comprises shding one or more of the pelvic
bolster assembly and thoracic bolster assembly o selectively space apart the pelvic bolster
assembly and thoracic bolster assembly.

The method may include placing a patient in a prong position on the patient support
svstem, mcluding placing at least a portion of the patient’s chest on the thoracic bolsier
assembly. The patient may be placed in a prone position on the patient support system, including
placing at least a portion of the patient’s pelvis on the pelvie bolster assembly.

The method may include the step of engaging the coronal adjustment handle on the
pelvic bolster assembly to rotaie the pelvis of the patient about the sagittal axis while the patient
is supported by the pelvic bolster assembly . Engaging the coronal adjustment handle on the
pelvic bolster assembly comprises rotating the worm shaft of the lower portion of the base,
which in turn rotates the worm wheel of the upper portion of the base about the sagiital axis. A
chinician may engage the coronal adjustment handle on the thoracic bolster assembly to rotate
the chest of the patient about the sagittal axes while the patient is supported by the thoracic
bolster assembly. Engaging the coronal adjustment handle on the thoracic bolster assembly may
rotaie the worm shaft of the lower portion of the base, which n tum rotates the worm wheel of
the upper portion of the base about the sagiital axis.

The method may also include wrapping one or more straps around the patient, from one
lateral bolster to an opposing lateral bolster, and rotating the patient about the longitudinal axis.
In some methods, a strap may extend from one lateral bolster, wrap around the patient—
mechiding the bed frame——and be secured at the same lateral bolster. In some methods, a sirap
extends from one lateral bolster, loops through a D-ring or similar device on the second lateral
bolster, and returns to the first lateral bolster to be secured.

Other aspects of the disclosed subject matter, as well as features and advantages of
various aspects of the disclosed subject matter, should be apparent to those of ordinary skill in
the art through counsideration of the eusuing description, the accompanving drawings, and the

appended claims.

(7S]
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BRIEF DESCRIPTION OF DRAWINGS

The following drawings iHustrate what are currently considered to be specific
representative contfigurations for carrying out the disclosed subject matier and are not imiting as
to emabodiments which may be made in accordance with this disclosure. The components n the
drawings are not necessarily to scale relative to cach other. Like reference numerals designate
corresponding parts throughout the several views.

FIG. 1 is a perspective of a patient positioning sysier as described herein, positioned on
a standard surgical frame rail.

FIG. 2 15 a front perspective view of the patient positioning system of FIG. 1.

FIG. 3 15 a top view of a patient positioning system.

FIG. 4 1s a perspective, rear view of the upper portion of a pelvic bolster assembly of the
patient positioning system of FIG. 1

FIG. 5 13 a perspective, rear view of the lower portion of a pelvic bolster assembly of the
patient positioning systom of FiG. 1.

FIG. 6 is a botiom perspeciive view of a pelvic bolster assembly of the patient
positioning system of FIG. 1.

FIG. 7 s a top perspective view of a pelvic bolster assembly of the patient positioning
system of FIG. 1.

FIG. 8 13 a side view of a pelvic bolster assembly of the paticnt positioning systers of
FIG. 1

FIG. 9 15 a cross-sectional view of a pelvic bolster assembly of the paticnt positioning
svstem of FIG. L

FIG. 10 1s a bottom perspective view of a thoracic bolster assembly of the patient
positioning system of FIG. 1.

Fi(G. 11 is a top perspective view of a thoracic bolster assembly of the patient positioning
systern of F1G. 1.

FIG. 12 15 a side view of a thoracic bolster assembly of the patient positioning system of
FIG 1.

FIG. 13 1s a cross~-sectional view of a thoracic bolster assembly of the patient positioning
system of FIG. 1

FiG. 14 is a partial perspective view of a lateral bolster of the thoracic bolster assembly

of FIG. 13.
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FIG. 15 15 a side view of a lateral bolster of the thoracic bolster assembly of FIG. 13,
showing the lateral bolster in a caudal/mnferior position.

FiG. 16 is a side view of a lateral bolster of the thoracic bolster assembly of FiG. 13,
showing the iateral bolster in a vertical position.

FIG. 17 15 a side view of a lateral bolster of the thoracic bolster assembly of FIG. 13,
showing the lateral bolster in a crantal/superior position.

FIG. 18 15 a perspective view of ancther configuration of a patient positioning systent.

FIG. 19 15 a perspective view of another configuration of a patient positioning systeni.

FIG. 20 15 a top view of a patient positioning system showing a patient in place on the
system.

FIG. 21 15 a perspective view of another embodiment of a patient positioning system
posiioned on a surgical frame.

FIG. 22 is a perspective view of the embodiment of the patent positioning system of FiG.

FIG. 23 15 another perspective view of the patient positioning system of FIG. 22 shown
without the rails of the surgical frame.

FIG. 24 15 a top view of the patient positioning system of FIG. 22

FIG. 25 is a bottom view of the patient positioning system of FIG. 22,

FIG. 26a1s a close-up detailed view of a chamel and locking mechanism as described
herein, with the locking mechanism in a closed position.

FIG. 26b is a closc-up detailed view of the channel and locking mechanism of FIG. 26a
with the locking mechanism 1o an open postiion.

FIG. 27 is a perspective view of the channel and locking mechanism of FIG. 26a.

FIG. 28 1s a partially exploded view of a pelvie support as described herein.

Fi(3. 29 is another partially exploded view of a pelvic support.

FIG. 30 15 a top perspective view of a pelvic support.

FIG. 31 15 a top perspective view of the pelvic support of FIG. 36 with the plate of the
top portion removed.

FIG. 32 s a perspective cross-sectional view taken along hine XXXH of FIG. 30.

FIG. 33 15 a perspective view of a plate of a bottom portion of a support assembly.

FIG. 34 15 a cross-sectional view of the plate of FIG. 33 taken along hine XXXIV of FIG.

(Y]
Ll
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FIG. 35 s a front, botiom perspective view of the rotatable connection between the top
portion and the bottom portion of a pelvic bolster assembly.

FIG. 36 is a rear, bottom perspective view of the rotatable connection between the top
portion and the bottom portion of a pelvic bolster assembly of FIG. 35,

FIG. 37 18 a rear plan view of a pelvic bolster assembly.

FIG. 38 15 a front plan view of a thoracic bolster assembly.

FIG. 39 15 a side plan view of the pelvic and thoracic bolster assemblics of FiGs, 37-38
mounted on rails of a surgical frame.

FIG. 40 s a front plan view of a portion of a thoracic bolster assembly with the lateral
bolster attached.

FIG. 41 15 a front plan view of the portion of the thoracic bolster asserably of FIG. 40
with the lateral bolster detache

FIG. 42 15 a perspective view of a locking pin used to attach the lateral bolsterto a
bolster assembly.

FIG. 43 15 a cross sectional view of the lateral bolster posttioned in the thoracic bolster
assembly.

DETAILED DESCRIPTION

Heremafter, exemplary embodiments of the present disclosure will be described in detail
with reference to the accompanying drawings. Advantages and features of the present disclosure
and methods accomplishing them will become apparent from the following description of
excraplary cmbodiments with reference to the accompanying drawings.

It will be appreciated that various aspects discussed in reference to one drawing may be
present and/or used 1n conjunciion with the embodiment shown in another drawing, and each
clement shown in multiple drawings may be discassed only once.

Reference i the specification to “one configuration,” “one cmbodiment,” “a
configuration,” or “an embodiment” means that a pariicular feature, structure, or characieristic
described m connection with the configuration is included m at least one configuration, but is
not a requirement that such feature, structure, or characteristic be present in any particular
configuration unless expressly set forth 1 the claims as being prosent. The appearances of the
phrase “in one configuration” n varnous places mav not necessarily hmit the mclusion of a
particular element of the invention o a single configuration, rather the element may be included

in other or all configurations discussed herein.
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Furthermore, the described features, structures, or charactenstics of configurations of the
disclosed subject matter may be combined in any suitable manner in one or more configurations.
In the following description, numerous specific details are provided, such as examples of
products or manufacturing techniques that may be used, to provide a thorough understanding of
configurations of the disclosed subject matter. One of ordinary skill in the relevant art will
recognize, however, that configurations of the disclosed subiect matter may be practiced without
one or more of the specific details, or with other methods, components, materials, and so forth.
In other instances, well-known structures, materials, or operations are not shown or described 1
detail 1o avoid obscuring aspects of the invention.

It should also be noted that, as used in this specification and the appended claims,
singular forms such as “a,” “an,” and “the” may include the plural unless the context clearly
dictates otherwise. Thus, for example, reference to “a base”™ may include one or more of such
hases, and reference to “the bolster” may include reference to one or more of sach bolsters.

As used herein, a plurality of items, structural elements, compositional elements, and/or
materials may be presented 1n a common list for convenience. However, these lists should be
construed as though each member of the list is individually 1dentified as a separate and unique
member,

As ased herein, a “coronal plane” refers to a plane dividing the body into anterior and
posterior parts, and any plane parallel {o the coronal plane. A “sagittal plane”™ refers to a plane
dividing the body into left and right parts, and any plane parallel to the sagittal plane. A “sagittal
axis” refers to a rotational axis lving m the sagittal plane. A “transverse plane” refers to a plane
dividing the bodyv nto superior and inferior parts, and any plane paraliel to the transverse plane.

This disclosure generally relates to a patient positiomng svstem that may be used
spimal surgical procedares. Une particular embodiment of the present disclosure is shown and
described in a patient positioning system of FIG. | and FIG. 2. FIG. 1 is a perspective view of a
patient posttioning systom 19 positioned on two oppoesing raus of a surgical frame bed. The
paticnt posthioning system 10 may generally include a pelvic bolster assembly 25 and a thoracic
bolster assembly 30. A first rail 15 may engage a first lateral side of cach of the pelvic bolster
assembly 25 and the thoracic bolster assembly 30, A second rad 20 may engage a second lateral
side, opposite the first lateral side, of cach of the pelvic bolster assembly 25 and thoracic bolster
assembly 30. The first rail 15 and second rail 20 may run sebstantially or entirely paraliel with
ong another. Each of the pelvic bolster agsembly 25 and thoracic bolster assembly 30 may be

more simply referred 1o as a “bolster assembly 257 and “bolster asserably 307 or as “bolster
7
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assemblies 25 and 30.7 The pelvic bolster assembly 25 may be configured to support at least a
portion of a pelvis of a patient, while the thoracic bolster assembly 30 may be configured to
support at keast a portion of a chest or thoracie region of a patient when the patient is in the
prone position.

One or more of the pelvic bolster assembly 25 and thoracic bolster assernbly 30 may
comprise a base 35, the base 35 having a lower portion 40 and an gpper portion 45 {as scen more
cleardy 1n FIG. 6). The pelvic bolster assembly may support the pelvis of a patient, and the
thoracic bolster assembly 30 may support a chest of a patient. The upper portion 45 of one or
more of the bolster assemblics may be pivotably connected to the base 35 such that the upper
portion 45 is rotatable relative to the base (FIG. 3, and descenibed in more detail below} ina
coronal plane.

Referring to FIG. 2, n some embodiments, the lower portion 40 of the base of one or
more of the bolster assemblies 25 and 30 may be provided with channels 48, which may be ¢~
shaped channels or ¢-channels on each opposing lateral side. Altemative shapes and
configurations could be used, such as a trapezowdal shape. In some cases, all that 1s required is
that channels 48 have an open side for casy attachment to rails 13, 20, Channels 48 may
comprise any number of geometries or shapes that allow the lower portion 40 of the base to be
mounted onto rails of a surgical frame bed as shown in FIG. 1. In some configurations, the ¢-
channels 48 may be shidably connected to or mounted onto each of the rails 13, 20, so that the
bolster assemblies 25, 30 may be longitudinally adjustable.

Although not ithustrated, lower portion 40 may include one or more straps to sccure cords
o1 cables to prevent them from mierfering with the surgery. Such straps may be Veloro straps
located at each lateral side of lower portion 40, and each lateral side may mclude both caudal-
and cephalad-positioned straps, which straps may be laced through two or more holes i lower
portion 40

Referang to FIG. 4-8, one or more fasteners or locking mechamisms 30 (seen more
clearly i FIG. 6) may be provided on one or both of the opposing lateral sides to lock the ¢-
channcl{s) 48 to the rail. For example, a bolster assembly 25 and/or 30 may be placed on the
opposing side rads 15, 20 of a surgical frame by placing the rails 15, 20 into the respective ¢~
channel{s} 48 of the bolster assembly. The c-channel(s) 48 may be selectively locked to the
opposing side rails 13, 20 by engagement of the locking mechanism{s) 0. When the climician
desires o adjust the longitudinal position of a bolster assembly 23, 30 to custom-fit the needs of

a particular patient, the locking mochanism 50 may be disengaged (for exaraple, by rotation or
8



10

15

20

N3
93]

WO 2021/158488 PCT/US2021/016095

other means), a chinician may shide the base of the bolster assembly longitudinally along the
opposing side rails 13, 20, and then re-lock the c-channel to the rails 15, 20 with locking
mechanism 50. In some embodiments, shiding the base of the bolster assembly longitudinally
can be accomplished even while locking mechanismo{s) 50 is locked. This may allow the
chnician to longitudinally adjust the bolster assemblies 25 and/or 30, in positions suitable fora
particular patient. The bolster assemblies 25, 30 may cach be adjusted longitudinally with or
without a patient being supported by the bolster assemblics. That is, the bolster assembligs 25
and/or 30 may be adjusted while carryving a patient’s weight during a surgical procedure.

In some configurations, the lateral sides of the lower portion 406 of the base 35 of onc or
more of the bolster assemblies 25 and 30 may also be provided with adapters 53 that can be used
for table-mounted surgical accessories (such as retractor articulating arms, ¢tc.}. In the speaitic
embodiment shown in FIGs. 1-3, adapters 53 are attached to the lateral sides of cach of the ¢-
channels 48, Adapters 53 may provide a converent method for a chimician to attach tablg-
mounted surgical accessories. In other configurations, adapters 53 may be provided only on one
lateral side of the basce of one or more of the bolster assemblies 25 and 30, and 1 other
configurations adapters 53 need not be provided. As another alternative, adapters 53 may be
provided in a plarality of different locations and configurations of one or more of the bolster
assemblies 25, 30.

Referring to FIG. 4 and FIG. 5, one or more of the bolster assemblies 25, 30 may be
provided with an upper portion 45 of the base that may be rotatably connected to the lower
portion 40, such that the upper portion 45 may rotate relative o the lower portion 40 in a coronal
plane. The upper portion 435 may be connected to the lower portion 44, for example, via a worm
drive. In some embodiments, a different drive mechanism, such as rack and piuon, a hypoid, a
spiral bevel gear, or another gear driven mechanism could be used mn place of a worm drive. In
some embodiments, the mechanism is manuvally operated, though in some cmbodiments, the
mechanism is driven by an electric motor, which can be controlled with the push of a button or
other actuator proximal to the patient and/or bolster assemblies or from a remote device. The
worm drive may comprise a worm shaft 35 attached to the lower portion 46 of the base, and a
worra wheel 60 attached to the upper portion of the base, the wonn wheel 60 coupled to the
worm shaft 35, For example, the worm wheel 60 may be attached {or formed integrally withy a
shaft 44 that 15 connectaed to the upper portion 45 of the base, exiends through a void 42 in the

lower portion 40, and is then coupled to the worm shaft 35 of the lower portion 40. Worm
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wheel 60 may mclude a means for resisting motion along the longitudinal axis of worm shaft 35,
such as a thrust bearing.

The lower portion 40 may include a plate 41 extending between a first bracket 31 and a
sccond bracket 33, The plate may be secured by any means well known m the art such as screws,
bolis, or the hke allowing the plate 41 and brackets 31, 33 to sit flush along a top plane of the
lower portion 40. The brackets 31, 33 may inclhude the channels 48. The lower portion 40 may
further tnchude a boxed protrusion 36 cxtending in a direction opposite the upper portion 45,
wherein the boxed protrusion 36 may maintain the worm shaft 35 (which may be more readily
apparent in FIGs. 9 and 13}

In some configurations, the worm shaft may have a coronal adjustment handle 62
provided to provide an casy method for a chinician 1o rotate the worm shaft and thereby adjust
the upper portion 435 ot the base in a coronal plane of the patient, or about a sagittal axis (arrows
in FIG. 3 flustrate the rotation of the upper portion 45 to the lower portion 40). Other types of
rotatable connections between the upper portion 45 and lower portion 40 may also be used.

The upper portion 43 of the base may also have one or more lateral bolsters 70 attached
thereto. In the specific, but non-inuting embodiment shown m FIG. 1, two lateral bolsters 70 are
provided on cach base of the bolster assemblics 25, 30, Alternatively, onge lateral bolster may be
provided, or lateral bolsters may be provided ounly on the pelvic bolster agsembly 25 or the
thoracic bolster assembly 30. In other configurations {FIG. 18), lateral bolsters may not be
provided. In yet other embodiments, lateral bolsters may be provided on only one side of the
bolster assemblies 25, 30. The lateral bolsiers 70 may be provided on opposing lateral sides of
the upper portion of the basc. In some configurations, the lateral bolsters 70 may be provided
with one or more hinges such that the lateral bolsters may be adjusted as described in more
detail below. Lateral bolsters 70 may also have one or more lateral pads 72 attached thereto. The
lateral pads 72 may be comprised of a deformabie material.

According to another aspect, one or more of the lateral bolsters may be provided with a
nylon strap 74, which may be permanently secured to the lateral bolsters or removable from the
{ateral bolsters. A matenial instead of nvion could be used for strap 74, though matenials that are
strong, supple, and comforiable for the patient may be preforred. An opposing lateral bolster
may be provided with a buckle 73 or other mechanism for recerving the nyvlon strap 74, The
nylon strap 74 may be stretched across the patient’s body to the opposing side, and buckled or
otherwise attached. This may secure the paticnt to the bolsters 25, 30 while providing additional
support and stability during the procedure. It may also reduce and/or elimunate the need 1o use

10
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tape to assist in positioning and retaining the patient within the patient positioning system 10, In
some embodiments, nylon strap 74 extends from one belster around the patient and around the
entire bed and s secured to the original bolster. In some embodiments, nyvion strap 74 extends
from a first bolster, loops through a D-ring or similar structure on the sccond bolster, and is
secured to the first bolster. Such a configuration allows nylon strap 74 to be used from one side
of the bed.

FIGs. 6-9 show detailed views of a pelvic bolster agssembly 25 according to ong specific,
non-limiting exarople, and F1Gs. 10-13 show detatied views of a thoracic bolster assembly 30
according fo one specific, non-limiting example. According to one aspect, the lateral bolsters 70
on one or more of the bolster assemblies 25, 30 may be provided with one or more hinges 76
such that the lateral bolsters 70 may be adjusted. For example, the lateral bolsters 70 may be
provided with one or more indexed locking hinge mechanisms and may be adjustable inwardly
and outwardly in a transverse plance as desired {arrows 71 i FIGs. 8 and 12 show the adjustment
of the lateral bolsters 70 of the pelvic bolster assembly 25, and similar adjustment may be found
for the thoracic bolster 30}, These hinges 76 may be used to vary the arsount of lateral
compression by the lateral bolsters 70 on the patient as a function of the hinge angle. In some
cmbodiments, the mdexed locking hinge mechanism{s) may allow for adiustment of the lateral
boister{s} 70 from 07 to 180°, with various indexed positions, such as every 5 to 20 degrees. Ina
more specific configuration, the indexed postiions may be provided every 10 degrees. In other
configurations, a non-indexed locking hinge or other hinge may be provided allowing for an
infinite number of posttions,

According to another aspect, onc or more ot the lateral bolster{s} 70 on onc or more of
the bolster assemblies 25, 30, may be adjustable in a sagittal planc. For example, in the
configuration shown in Fi(s. 10-13, each of the lateral bolsters 70 of the thoracic bolster
assembly 30 are provided with adjustment mechanisms such that they may be adjusted bothin a
sagittal and a transverse planc via one or more locking adjustable hinges 75 The sagittal plane
adjustment may be accomphished by anv suitable adjustment means. For example, as shown in
the perspective view of a lateral bolster 76 of the thoracic bolster assembly 30 in FIG. 14, an
arced cut-out passing transversely through the lateral bolster 70, the arced cut-out having a
radius of curvature, may be formed in the lateral bolster 70 to provide a pivoting support. In this
particalar, non-limiting example, three positions are provided: caudal/mferior 77¢ (FIG. 13},
vertical 77b (FIG. 16), and cramal/superior 77a (FIG. 17); however, it is contemplated that an

nfinite sumber of positions mayv be used without specific predeternuned locations.
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According to another aspect, each of the bolsier assemblics 25, 30, may be provided with
ong or more support pads attached to the upper portion 45 of the base, such that the support pads
are affixed to the rotating upper portion 45, The pelvic bolster assembly 25 may comprise a
pelvic support pad 80 attached to the upper poriion of the base of the pelvic bolster assembly,
and the thoracic bolster assembly 30 may comprise a thoracic support pad 85 attached to the
upper portion of the base of the thoracic bolster assembly. In the specific, non-limiting
embodiment shown in FIG. 6, the pelvic bolster assembly 25 inchudes two pelvic support pads
&0a, 80b attached to the upper portion of the base. In other configurations, a single pelvic
support pad may be used, or three or more pelvic support pads may be provided.

Any of the pads discussed herein may be designed to achieve an overhang relative to
whatever surface supports the pad. Such an overhang reduces contact between a patient and any
non-padded surfaces of patient posifionmg svstern 10, The overhang may be anywhere from
about 0.5 cm to about 5 cm, from about 1 cm to about 4 cm, or from about 1.5 ¢m to about 3 cm.

According to another aspect, each of the bolster assemblies 25, 30 may have adjustable
lengths. Although not tllustrated, one or both bolster assemblies 23, 30 may be formed of two
shiding plates, with lateral support pads 72 secured to one plate and the other plate sceured to
hinge 76. In this manner, the two plates allow for the height or length of the bolster assemblies
25, 30 to be adjusted as needed dopending on a surgeon’s needs.

In some configurations, the pelvic bolster assembly 25 may mclude one or more gussets
or brackets 87 {as seen more clearly m FIG. 4} upon which the pelvie support pads 80a, 80b may
be placed. The gusset may provide an angular support for the support pads 80a, 30b and assist in
positioning a portion of the pelvis of the paticot tn a prone position. The gusset 87 may provide
any desired angle for positioning the support pads 80a, 30b and in some configurations, the
gusset 87 may provide angular support for an angle of about 13° to about 45°. More particularly,
the gussets 87 may provide angular support for an angle of about 207 to about 30°.

Referang to FI1Gs, 18 and 19, according to vet another aspect, one or mare of the lateral
bolsters 70 may be removable. This may allow, for example, one or more patient safety loading
ramps 95 to be attached to the base of the bolster assemblics 25, 30, The patient safety loading
ramps may be inserted into the upper portion 45 of the base in a sutmiar manner to the lateral
bolsters 70. For example, when a patient 1s to be transferred, a clinician may first remove the
lateral bolsters on the left side of each of the bolster assemblics 25, 30, The chnician may then

attach the patient safety foading ramps 95 and proceed to transfer the patient. Afier the patient is
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loaded, the chinician may then remove the patient safety loading ramps 95 and replace the lateral
bolsters 70 on the left side of sach of the bolster assemblies 23, 30.

According to another aspect, one or more componends of the pationt positioning system
may be formed of a radiolucent material, such as carbon fiber and polymer materials that are not
only radiclucent but may also reduce the weight of the patient positioning system, thereby
making the system easter to install, remove, and/or manipulate. This may allow x-rays to be
taken mtraoperatively without components of the patient positioning system blocking the patient
o the x-rayv image. In some emboduments, radiolucent materials are combined with radiopaque
materials where the improved strength of the radiopague material is desired. For example, m
some embodiments, worm wheel 60 inchides a metal insert to provide teeth that are sufficient
strong. In some embodiments, the location of the radiopaque materials minimizes the wapact
such matenals have on x-ray mages. For example, in some embodiments, worm wheel 60 18
posttioned on sepport assembly so as to be cutside of the x-ray window, ¢.g., below 51-L5, 50 as
to not interfere with a surgeon’s visualization of that section of the patient’s spine. In some
embodiments, the worra gear assembly comprising worra shaft 55 s positioned laterally so as to
be outside the x-ray window,

According to another aspect of the present disclosure, the component parts of a patient
positioning 10 may be replaceable. For example, stress on certain components may cause
uneven wear over time or even failare of one or more of the components. In some embodiments,
one or more of the worm shaft or worm gear may be replaced without the need to replace the
cutire patient positioning svstem 10, Similarly, in some embodiments, covers may be provided
for one or more of the lateral bolsters 70, the pelvic support pad{s} 80, and/or the thoracic
support pad 83. Such covers may be disposable, one-time use covers, or washable, re-useable
covers. In some embodiments, one or more of pelvic support pad{s} 80, thoracic sapport pad 85,
and lateral support pads 72 are replaceable and may be releasably secured to the patient support
systera by an attachment means, such as Velero.

According to another aspect, the patient support system may be adjusted while the
patient is on the support structure or when the support structure is supporting the weight of the
patient. That is, the paticnt support svsicm may be adjusted intraoperatively. The support
system, may also be adjusted without a patient on the support sysiem.

Ag an example of a patient support technigue, a patient may first be placed in a prone
position, with the chest of the patient supported substantially by the thoracic sapport pad 85 of

the thoracic bolsters assembly 30, Sumilarly, the pelvis of the patient may be supporied
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substantially by one or more pelvic sapport pads 80a, 80b of the pelvic bolster assembly 25,
After placing the patient in the prone position on the bolster assemblies 23, 30, a clinician may
then adjust the bolster assemblies 25, 30, as needed. Reforring to FIG. 20, the clinician may
rotate the upper portion 435 of the base of onc or more ot the bolster assemblies 23, 30, relative to
the lower portion, in a coronal plane of the patient. This rotation may significantly improve
access to the spine of the patient for surgery. Similarly, the chinician may adjast one or more of
the lateral bolsters 70 in a transverse plane to achieve bilateral compression. If needed, the
clinician roav also adjust the lateral bolsters 70 of the thoracic bolsters assembly 30 1o a sagittal
plane.

Other methods of adjustment may also be used. Adjustment may be conducted with one
ot both of the pelvic and thoracic assemblies 25, 30, Afier the bolster assemblies are adjusted as
desired, a clinician may further secure the patient usimg one or more strap(s) 74, After a patient
1s secured, a surgical frame may be rotated about a longitadinal axis. This may further improve
access to the spine of the patient for surgical procedures. According to another aspect, the
patient positioning system may also provide options for translational movement of the patient,
The translational movement may be distinet and independent of the rotational movement of the
patient in the coronal plane.

FiG. 21 shows a perspective view of another configuration of a patient positioning
device, with the device shown m place on an exemplary surgical frame. FIGs. 22 through 23
detail this other configaration of a patient positioning device, generally indicated at 110, Simidar
to the embodiment discussed above, the patient positioning svstem 110 may generally include a
pelvic bolster assembly 123 and a thoracic bolster assembly 136, A fust rad 115 (such as a rail
of a standard Jackson frame surgical table frame or any other suitable surgical table or surgical
table frame) may engage a first lateral side of each of the pelvic bolster assembly 125 and the
thoracic bolster asserably 130. A second rail 120 of a surgical table may engage a second lateral
side, oppostte the first lateral side, of each of the pelvic bolster assembly 123 and thoracic
bolster assermbly 130, The pelvic bolster assembly 125 may be contigured to support at least a
portion of a pelvis of a paticut, while the thoracic bolster assembly 130 may be configured to
support at feast a portion of a chest or thoracic region of a patient when the patient is 1o the
prone posifion.

One or more of the pelvic bolster assembly 125 and thoracic bolster assembly 130 may
comprise 3 base 135, the base 135 having a lower portion 140 and an upper poriion 145 (as seen

more clearly m FIG. 28} As scon most easily 1o the bottors view of FIG. 25, each of the lower
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portion 140 and upper portion 145 of the base 135 of each of the pelvic bolster assembly 125
and the thoracic bolster assembiy 130 hag a generally U-shape, horseshoe shape, or semi-circular
shape. This shape may radiographically open up the sagittal plane of the patient, and allow the
sagittal plave to be faurly unobstructed which may be desirable for imaging and/or access during
spinal surgery. Additionally, one or more of the lower portion 140 and upper portion 143 may be
made partially or entirely of radiolucent materials, such as carbon fiber. In other configurations,
the base 135 may be other suitable shapes and/or sizes,

In some embodiments, the base 133 of the pelvic bolster assembly 125 is U-shaped,
horseshoe-shaped, or senu-circular-shaped while the base 135 of the thoracic bolster assembly
130 1s rectanguolar in shape and may have a cranial-caudal length that is less than the cranial-
caudal length of the pelvic bolster asscmbly 125,

Similar to the embodiments described above, the lower portion 140 of the base of one or
more of the bolster assemblies 123 and 130 may be provided with channels 148 with an open
side for connection to a raif of a surgical table. The channels 148 may be integral to the lower
portion 140 of the base 133, or they mav be counected to the lower portion 140 of the base. Any
suitable shape and size may be used for the channels 148, and ¢~channels are shown in thag
specific configuration. The c~channel structure may also mchide one or more additional vertical
supports for a handle for rotation of the upper portion 145, as discussed in more detail below. In
other configurations, the vertical support for the handie need not be provided.

In some configarations, the c-channels 148 mayv be slidably connected to or moanted
oo cach of the rails 115, 120, so that the bolster assemblies 25, 30 may be longitudinally
adjustable on the surgical frame. Une or roore fasteners or Jocking mechanisms may be provided
on one or both of the opposing lateral sides to lock the c-channel{s} 148 to the rail. For example,
a locking mechanism may be provided which consists of a latch 130 that has a closed position
(FIG. 26a) wherein the latch extends across the open side of the c-channel 148 and connects to
the inner side of the c~channel, and an open position (F1G. 26b) wherem the latch does not
extend across the open side of the c-channel. Compared to a configuration in which the latch 150
extends from the inner side of the c-channel to connect to the outer side of the c-channel,
extending rowardly may reduce the abihity of the latch 150 1o undesirably cateh on surgical
sheets, cords, other equipment, or the clothing of any personnel. The latch 150 may have an
outwardly extending lip 150a which mates with a groove 152 (FIG. 27) provided on the exterior
side of the mner portion of the c~-channel. The laich may mchude a release 150b on the inner side,

to allow a clinician to reach under the base 135 and puli on the release 150b to release the latch
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150 manually. Downward pressure on the release 150b may release the hip 150a of the lateh 150
from the groove 152 of the ¢-channel 148. In some configurations, the pivotable connection
between the latch 150 and the c-channel 148 may be spring biased, such that the latch 150 is
biased to open when a clinician exerts downward force on the release 150,

The latch 150 may also include one or more gussets 151 The gusset(s) may be formed of
a material that 1s resilient, such as rubber or any other switable material. When the latch 15015
closed, it may compress the gusset 151 against the rait 115, 120. This compression force may
mmprove the closure of the latch 150 against the rad 115, 120 and reduce slippage of the ¢-
channel relative to the rails of the surgical frame when the latch 150 18 closed. The ¢-channe
148 may additionally mehude one or more rail glides 1534 positioned on an inner side of the ¢-
chaonel 148 The rail glides 154 may improve the abulity 1o shide the base 133 along the rails
when the Iatch 150 is in the open position. In use, a chinician may first shide the base 135 of each
of the bolster assemblies 125, 130 into the desired longitudinal position along the rails 115, 120
of the surgical frame. I rail glides 154 are provided within the ¢-channels 148, sliding the bases
135 may be easier compared to configurations without rai) ghdes 154, Wheuy the bases 135 are
cach 1n the desired position, the clinician may then pivot the latch 130 from the open position io
the closed position, locking it into place with the lip 150a in the groove 152 of the ¢-channel,
and compressing the gusset{s} 151 against the rails 115, 120, The bolster assemblies 123, 130
may each be adjusted longitudinally with or without a patient being supported by the bolster
assemblies.

In some configurations, the lateral sides of the lower portion 140 of the base 135 of one
or more of the bolster assemblies 125 and 130 may also be provided with adapters 133 that can
be used for table~-mounted surgical accessonies {(such as refractor articulating arms, etc.). In the
specific embodiment shown w FlGs, 22-27, adapters 153 are attached to the lateral sides of each
of the ¢-channels 148, Adapters 153 may provide a convenient method for a clinician to attach
table-mounted surgical accessories. In other configurations, adapters 153 may be provided only
on one lateral side of the base of one or more of the bolster assemblios 125 and 130, and 1 other
configurations adapters 133 need not be provided. As ancther altemative, adapters 153 may be
provided in a plurality of different locations and configurations of one or more of the bolster
assemblies 125, 130, In vet other configurations, one or more Clark sockets may be provide
attached to one or more of the lateral sides of the lower portion 140 of the base 135 of ong or
more of the bolsier assemblics 125, 130, Clark sockets may be attached either directly to the

lateral sides, or may be attached to the adapters 153,
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Referrmg to FIG. 28-31, one or more of the bolster assemblies 125, 130 may be provided
with an upper portion 145 of the base that may be rotatably connected to the lower portion 140,
such that the upper portion 145 may rotate relative to the lower portion 140 in a coronal plane.
Ir the specific configuration shown in FIG. 28, the pelvic bolster assembly 123 has an upper
portion 145 of'the base 135 that 1s rotatable relative to the lower portion 140. The thoracic
bolster assembly 130 may be similarly provided with an upper portion 145 that s rotatable
relative to the lower portion 140, The upper portion 145 may be rotatably connected o the lower
portion 140 via one or more gears. For example, the upper portion 145 may be connected to the
lower portion 140 via a worm dnve, with a handle that operates the worm drive connected via
one or more gears to enable the plance tn which the handle 15 rotated to be parallel to the plane in
which the upper portion 1s rotated, as described m more detail below. Rotating the handle in a
plane paraliel to the rotational plane of the upper portion may make the process more intuitive
for a user.

As seen in FIG. 28, the lower portion 140 may include a plate 141 extending between a
first bracket 131 and a second bracket 133, The plate 141 may be secured by any means known
in the art such as screws, bolts, or the hike allowing the plate 141 and brackets 131, 133 to sit
flush along a top plane of the lower portion 140. The brackets 131, 133 may inclade the ¢-
channels 148 or other channels for receiving rails of a surgical frame. fn this specific
configuration the plate 141 of the lower portion 140 may include one or more recessed tracks
142, with the upper portion 145 having one or more roller bearings 146 which travel in the
recessed tracks. In other configurations, the upper portion 145 may have the recessed track and
the lower portion 140 may include the rolier bearings. The addition of the recessed track and
roller bearings may improve the supported rotation of the upper portion 145 relative to the lower
portion 140, as well as make it easier to rotate the upper portion 145,

In the configuration shown in FIGs. 28-29, a first recessed track 142 s provided on a top
side of the plate 141, the first recessed track 1472 extending substantially along the entire mner
circamterence of the U-shaped plate, from one side of the inner circumference of the U-shaped
plate 141 to the other side. In other configurations, the first recessed track 142 may be smaller or
not extend as far along the joner circumference. A plurality of roller bearings 146 are shown
placed in the first recessed track 142, It will be appreciated that these roller bearings 146 are
tvpically attached to the upper portion 143, as seen in FIG. 29, but are shown in the partially
exploded view of FIG. 28 in the first recessed track 142 to show the relationship between the
recessed track 147 and the roller bearings 146.
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The configuration shown in FlGs, 28-29 also has a sccond set of recessed tracks 147
provided closer to the outer pertmeter of the top side 141a of the plate 141, with one set on cach
outer side of the U-shaped plate 141, These outer tracks 147 also have one or more roller
bearings 146 posttioned therein. The addttion of outer tracks 147 may provide further support to
the outer sides of the upper portion 145, The ouder tracks 147 may be positioned roughly beneath
the pelvie support pads 180a, 180b, where the majority of the weight of the patient’s pelvis may
be supported. In other configurations, outer tracks may or may uot be provided. In yet other
contigurations, the outer tracks 147 may extend longer to cover the entire onter circumference of
the U-shaped plate.

A third set of recessed tracks 149 may also be provided on an mmer circumference 141b
of the plate 141, perpendicular to the top side 141a of the plate 141 and top surface track(s}.
This third set of recessed tracks 149 are configured to receive roller bearings 146 of the mner
diametor support 143 of the upper portion 145, The mmer diameter support 143 may have a
crescent shape similar to the circumference of the U-shaped upper portion 145, or any other
suitable shape. The inner diameter support 143 may extend below the lower portion 144, and
may act as a bridge to connect the worm gear 160 to the upper portion 145 as described in more
detail below. The roller bearings of the inner diameter support 143 may rotate in a plane
perpendicular to the roller beanings 146 positioned on the top side 141a of the plate 141, The
third set of recessed tracks 149 may engage with roller beanngs 146 posttioned in the mner
diametor sapport 143 of the upper portion 145, and help the inmer diameter support 143 rotate
casily with respect to the inner circumforence 141b of the lower portion 140, In other
contigurations, an mner diameter support 143 need not be provided.

The plate 141 of the lower portion 145 may be formed entively from radiolucent
materials, or may be formed substantially from radiolocent materials. Radio opague materials
may be added 1o provide x-ray visible markings as desired. For example, it may be desivable for
the surgeon to view the various degrees of rotation radiographicallv. One or more radio opague
markers 112 may be provided in the lower portion 140. In the configuration shown, radio
opague markers 112 are provided at 0 degrees. 5 degrees, 10 degroes, 15 degrees, 20 degrees,
and 25 degrees. In other configurations, fower or more radio opague markers 112 may be
provided at similar or different angular increments. FIG. 30 shows a perspective view of the
pelvie bolster assembly 125, and FIG. 31 shows the same view with the top portion base plate

114 removed.
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FIG. 32 shows a cross-sectional view of FIG. 30 taken along line XXX of FIG. 30, In
this cross-sectional view, the roller bearing 146 mounted in the upper portion 145 base plate 114
can be seen, as well as the radio opague marker 112 positioned at O degrees in the lower portion
140. While the rolier bearings 146 may be mounted in the top portion base plate with openings
116 for the roller beanngs 146 to extend through, i other configurations the roller bearings 146
are located entirely within the base plate 114 of the upper portion 145

The front side of the plate 141 of the lower portion 140 may additionally be provided
with sumbered markings 156 to visually indicate the degree of rotation of the upper portion 140
relative to the lower portion 145, A marker 157 on the plate 114 of upper portion 145 may also
be provided to directly ndicate the degree of rotation. Any numbered markings 156 desired may
be provided, such as 0, 5, 10, 15, 20, and 25 to indicate the degree of rotation. In other
configurations, numbers need not be provided.

In yet other configarations, it may be desirable to provide tactile feedback to the
movement of the upper portion 145 relative to the lower portion 140, This may be provided in
any suitable manner. In one specific exaraple, a notch or bump 1u the track 142 may be provided
at O degrees of rotation. As seen m the cross-sectional view of FIG. 34, taken along line XXXV
of FIG. 33, the track 142 may be provided with a small ramped up portion 142a on both sides of
the 0 degree position. At the 0 degree position, the track 142 may have a small depression 142b
sized to fit a roller beanng 146, In use, a chnician desirmg to rotate the patient’s pelvis or chest
i the coronal plane away from the 0 degree position would first have to put enough rotational
pressure to overcome the small depression 142b. Once overcome, the roller bearing 146 would
continue down the ramped portion 142a and enter the track 142, As the cluucian continucs to
rotate, additional depressions may be provided for tactile feedback as desired. In the
configuration shown, the (¢ degree position is the only position provided with tactile feedback,
but other positions may be provided with tactile feedback as desired.

Turning now to FiGs. 35-36, one specific method of rotation of the upper portion 1435
relative to the lower portion 140 1s shown, In this non-limiting example, a worm drive connects
the upper portion 145 and the lower portion 140, The worm drive may comprise a worm shaft
153 attached on one lateral side to the lower portion 140 of the base, and a worm gear 160
attached to the upper portion 145 of the base, the worm gear 160 coupled to the worm shatt 135,
The worm gear 160 may be connected to the upper portion 145 of the shaft through the nner
diameter support 143, which may be direcily coupled to the plate 114 of the upper portion 145,

The inner diarseter support 143 may have a depth sioular o or slightly larger than the plate 141
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of the lower portion 140 of the base, such that 1t extends from below the lower portion 140 to the
apper portion 143, The mmer diameter support 143 may also rotate relative to the lower portion
140 as described above, and in some configurations includes roller beanngs receivable in a
recessed track of the plate 141 of the lower portion 140 as described above. The worm shaft 155
may be connected to the handle 162 via one or more gears 164a, 164b 1o change the plane m
which the handle 1672 s rotated. The channel 148 commected to base plate 141 may also be
provided with a handle support 161, The handle 162 may pass through the handle support 161 to
provide additional lateral support for bandle 162,

A handle 162 may be provided on one side of the bolster assemblies 125, 130, and the
rotation of the handle 162 1n a counterclockwise direction may rotate the upper portion 145 ma
counterciockwise divection. Sumtlarly, the rotation of the handlc 162 1n a clockwise direction
may rotate the upper portion 145 m a clockwise direction. This intuitive movement of the handle
162 1n dirgct relation to the movement of the upper portion 145 may make the use of the patient
support assembly 110 casier for a surgeon.

In sonme configurations 1t may be desirable to provide the handle 162, gear{s) 163, womm
shaft 135, and/or worm gear 160 on one lateral side to improve radiographic imaging. In other
configurations it may be desirable to provide the handle and worm drive on both lateral sides of
the bolster agsemblies 125, 130, i will be appreciated that in other configurations, different
drive mechanisms and/or hnkages between the upper portion 145 and lower portion 140 may be
used, sach as rack and pinion, a hypotd, a spiral bevel gear, gtc. In some embodiments the
mechansm is manually operated, and in other embodiments the mechanism is driven by an
clectric motor, which can be controlled with the push of a button or other actuator proximal to
the patient and/or bolster assemblies or from a remote device.

The upper portion 145 of the base 135 may also have one or more lateral bolsters 170
attached therete. The lateral bolsters 170 may be substantially perpendicular to the bolster
assemblies to provide lateral support to a patient positioned on the bolster assemblies. Inthe
non-limiting embodiment shown 1 FIGs. 37-38, two lateral bolsters 170 are provided on each
base of the bolster assemblics 125, 130, Alternatively, one lateral bolster may be provided, or
lateral bolsters may be provided only on the pelvic bolster assembly 125 or the thoracic bolster
assembly 130 In other configurations, lateral bolsters may not be provided, or may be provided
on only one side of the bolster assemblies 125, 130, The lateral bolsters 170 may be provided on
opposing lateral sides of the upper portion 145, In some configurations, the lateral bolsters 170

may be provided with one or more hinges such that the iateral bolsters may be adjusted as
s
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described in more detail below. Lateral bolsters 170 may also have onc¢ or more lateral pads 172
attached thereto. The lateral pads 172 may be comprised of a deformable material. The lateral
pads 172 may also be provided with removable, padded covers as desenbed below. The lateral
bolsters may be provided with a strap 174 on one side, and an opposing lateral bolster may be
provided with a buckle 173 or other mechanism for receiving the strap 174,

FIG. 37 shows a detatled view of a pelvic bolster assembly 125 according o one non-
fimiting example, and FIG. 38 shows a thoracic bolster assembly 130 according to one non-
hmitting example. The lateral bolsters 170 may be substantially perpendicular to the bolster
assemblies to provide lateral support to a patient positioned on the bolster assemblies. In some
configurations the lateral bolsters 170 on one or more of the bolster assemblies 125, 130 may be
provided with one or more hinges 176 such that the lateral bolsters 170 may be adjusted, both
wmwardly and outwardly as well as forward and backward in a sagiital plane. For example, the
lateral bolsters 70 may be provided with one or more indexed locking hinge mechanisms and
may be adjustable inwardly and outwardly in a transverse plane as desired {arrows 171 in FiGs.
37-38 show the adjustment of the lateral bolsters 170 of the pelvic bolsier assembly 125 and
thoracic bolster assembly 130, respectively). These hinges 176 may be used to vary the amount
of lateral compression by the lateral bolsters 170 on the patient as a function of the hinge angle.

According to another aspect, one or more of the lateral bolster(s} 170 on one or more of
the bolster assemblies 125, 130, may be adjustable m a sagitial plane. For example, each of the
lateral bolsters 170 of the pelvie bolster assembly 125 and thoracic bolster assembly 130 may be
provided with adjustment mechanisms such that they may be adjusted both in a sagittal and a
transverse plane via one or more locking adjustable hinges 173, The sagittal plane adjustment
may be accomplished by any suitable adjustment means, and may have similar positions as the
configuration shown i FIGs. 15-17 above. Arrows 177 in FIG. 39 indicate the direction of
adjustment of the lateral bolsters 170 i a sagittal planeg.

{n soroe configurations the lateral bolsters 170 may be completely removabie from the
upper portion 145, FIG. 40 shows a partial front view of a thoracic bolster assembly with the
{ateral bolster 170 locked 1 place on the upper portion 1435, and FIG. 41 shows the lateral
holster removed from the upper portion 145, Removable lateral bolsters 170 may make it casier
1o place the patient on the bolster assemblies. For example, one or more lateral bolsters 170 may
be entirely removed, the patient placed on the bolster assemblies, and then the lateral bolsters

locked back into place on the upper portion 1435 of the bolster assemblies.
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Lateral bolsters 170 may be removably connected to the upper portion 145 in any
suitable manner. In one configuration, the Iateral bolsters 170 may be provided with a locking
pin 136 (FIG. 42) which can be inserted into a support block 189 on the upper portion 145 (FIG.
43} The locking pin 186 may include a channel 186a, and a key pin 192 inserted through the
support block 189 may engage the locking pin 186 of the lateral bolster 170. To release the
lateral pads 170, an actuator may be depressed to release the locking pin and allow the lateral
pad 170 to remove fully from the upper portion 145, As the locking pin 186 is placed back into
the support block, 1t may antomatically lock into place without the need for further action. For
example, a locking collar 194 may be provided which provides an inward force on the locking
pin such that the locking pin cannot be removed without releasing the inward force of the
locking collar.

In some aspects, the lateral position of lateral bolsters 170 may be adjusted before being
locked m position. In some aspects, lateral bolsters 170 may be moved medially without
needing to disengage any locking mechanisms while requiring the disengagement of a locking
mechanism to move them laterally or to remove them aliogether,

According to another aspect, each of the bolsier assemblics 125, 130, may be provided
with one or more support pads 180, 185 attached to the upper portion 145 of the base, such that
the support pads 180, 185 are affixed fo the rotating upper portion 145, The pelvic bolster
assembly 125 may comprise a pelvic support pad 180 attached to the upper portion of the base
of the pelvic bolster assembly, and the thoracic bolster assembly 130 may comprise a thoracic
support pad 1335 attached to the upper portion of the base of the thoracic bolster assembly. The
support pads 180, 183 and/or lateral pads 172 shown in these configurations may be made of any
suitable compression or cushioning matenal, and in some configurations they may be made of
memory foam. The pads may also be provided with removable covers. The covers may be re-
usable or may be disposable. The covers may include additional sapporting matenal, such as
foam, in a thickness of about 1 centimeter to about 4 centimeiers. In some configurations the
covers include about 2.54 centimeters of foarn for additional cushioning and comfort of the
patient,

In the specific, non-luniting embodiment shown i FIG. 23, the pelvic bolster assembly
25 includes two pelvic support pads 180a, 180b attached to the upper portion of the base. A
suffictent space may be provided between the two pelvic support pads 18{8a, 180b to allow space
for the male anatomy to be positioned between the two pelvic support pads. in some

configurations, a cloth cover may be provided to extend between the two pelvic support pads to
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support the male anatomy positioned between the two pelvic support pads without placing
pressure on the male anatomy for the comfort of male patients. In other configarations, a smgle
pelvie support pad may be used, or three or more pelvic support pads may be provided.

The embodiment shown in FIG. 23 also illustrates another option for the thoracic support
pad 185 of the thoracic bolster assembly 130, In this configuration the thoracic support pad is
formed in 8 generally T-shape, which may provide support for the upper chest of the patient, as
well as direct support along the stermum. This direct support on the sternum may prevent
unnecessary and uncomforiable pressure directly on the breasts of fomale patients. A cloth cover
may stmilarly be provided to support the breasts of female patients without placing pressure on
the breasts for the comfort of female patients. Such a cloth cover to support a fomale patient’s
breasts could be miegral to a pad cover designed to fit over and onto thoracic support pad 185,
Although thoracic support pad 185 1s illustrated as having a generally T-shape, a skilled person
will understand that the other pad shapes discussed i this disclosare could casily be used in this
embodiment. In fact, any suitably shaped thoracic pad could be used in this embodiment.
Embodiments

The following embodiments are provided as examples only of specific configurations,
materials, arrangements, etc. contempiated by the authors of this disclosure:

Embodiment 1. A paticot sepport system, comprising:
a pelvic bolster assembly and a thoracic bolster assembly, each comprising:

a base, the base having a lower portion and an upper portion, the lower portion and upper
portion connected via a drive mechanism such that the upper portion is rotatable
relative to the lower portion in a coronal plane of the paticnt, the lower portion of
the base having a first channel on a first lateral side and a second channel on an
opposing lateral side, the first and second channels slidably mountable with
opposing rails of a surgical bed frame;

a first lateral bolster removably attached to a first lateral side of the upper portion of the
base and a second lateral bolster removably attached to an opposing lateral side
of the upper portion of the base, the first lateral bolster and second lateral bolster
adjustable in a sagittal plane and in a transverse plane; and

wherein the pelvic bolster assembly further comprises a pelvic support pad attached 1o
the upper portion of the base of the pelvic bolster assembly, wherein the thoracic
bolster assembly further comprises a thoracio support pad attached to the upper

portion of the base of the thoracic bolster asserably, and wherein the fust lateral
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bolster and second lateral bolster further comprise a lateral support pad attached
o cach lateral bolster.

Embodiment 2. The patient sapport system of embodiment 1, wherein the drive
mechanism 18 a worm gear, rack and pinion, or hypoid,

Embodiment 3. The patient support system of embodiment | or 2, wherein the drive
mechanism is motorized.

Embodiment 4. The patient support system of any one of any of embodiments 1 1o 3,
wherein the dave mechanism is a worm drive.

Embodiment 5. The patient support svstem of embodiment 4, whercin the worm dove
comprises a worm shaft attached to the lower portion of the base, and a worm gear
attached to the upper portion of the base, the worm gear coupled to the worm shafi.

Embodiment 6. The patient support system of emmbodiment 3, further comprising a coronal
adjustment handle coupled to the worm shaft.

Embodiment 7. The patient support system of any one of embodiments 1 to 6, wherein the
first chanuel and second channel inchide a c-chanoel.

Embodiment 8. The patient supportt system of any one of embodiments 1 1o 7, wherein
one or more of the pelvic support pad, thoracic support pad, and lateral support pads arg
removable.

Embodiment 8. A patient support system, comprising:

a pelvic bolster assembly comprising:

a base, the base having a lower portion and an upper portion, the lower portion and upper
portion connected via a drive mechanism such that the upper portion is rotatable
relative to the lower portion m a coronal plane, the lower portion of the base
having a first chanmel on a first lateral side and a second channel on an opposing
lateral side, the first and second channels slidably mountable on opposing rails of
a surgical bed frame;

a first lateral bolster attached to a first lateral side of the upper portion of the base and a
second lateral bolster attached to an opposing lateral side of the upper portion of
the base, the first lateral bolster and second lateral bolster adjustable in a

{ransverse plang; and

and a thoracic bolster assembly,

a base, the base having a lower portion and an upper portion, the lower portion and upper

portion connected via a drive mechanism such that the upper portion is rotatable
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relative to the lower portion n a coronal plane, the lower portion of the base
having a first channel on a first lateral side and a second channel on an opposing
lateral side, the first and second channels slidably mountable with opposing rails
of a surgical bed frame; and

a first lateral bolster attached to a first lateral side of the upper portion of the base and a
second lateral bolster attached to an opposing lateral side of the upper portion of
the base, the first lateral bolster and sccond lateral bolster adpistable in a sagittal
plane and 0 a transverse plane.

Embodiment 10, The patient support svstemn of embodiment 9, wherein the pelvic bolster
assembly further comprises at least one pelvic support pad attached to the apper portion
of the base of the pelvic bolster assembly, and

wherein the thoracic bolster assembly further comprises a thoracic support pad attached

to the upper portion of the base of the thoracic bolster assembly.

Embodiment 11, The patient support system of embodiment 10, wherein the at least one
pelvic support pad comprises a first pelvic support pad and a second pelvic support pad.

Embodiment 12, The patient support svatemn of embodiment 11, wherein the upper portion
of the base of the pelvic bolster assembly further comprises a first gusset and a second
gusset attached thereto, and wherein the first pelvic support pad is connected o the first
gusset and the second pelvic support pad 1s connected to the second gusset.

Embodiment 13, The patient support system of embodiment 9, wherein the first lateral
bolster of the pelvic bolster agsembly is removably attached to the first lateral side of the
upper portion of the base, and wherein the second lateral bolster is removably attached to
the opposing lateral side of the upper portion of the base.

Embodiment 14, The patient support system of any one of esrbodiments 9 to 13, wherein
the first and second channels of the pelvic bolster assembly are C-channeis and the first
and second channels of the thoracic bolster assemably are C-channels.

Embodiment 15, The patient support system of any one of embodiments 9 to 14, wherein
the drive mechanism comprises a worm gear.

Embodiment 16, The patient support svstem of any one of embodiments % to 15, wherein
the drve mechanism 1s motorized.

Embodiment 17. A method for positioning a patient, the method comprising:

selecting the patient support system of embodiment 9;

N
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selecting a surgical bed frame having a longitadinal axis and two opposing side rails
extending along the longitudinal axis;

slidably mounting the first and second chanunels of the pelvic bolster assembly on the two
opposing side rails of the surgical bed frame; and

slidably mounting the first and second channels of the thoracic bolster assembly on two
opposing side rails of the surgical bed frame.

Embodiment 18, The method of embodiment 17, wherein the method further comprises
sliding one or more of the pelvic bolster assembly and thoracic bolster asserably to
selectively space apart the pelvic bolster assembly and thoracic bolster assembly.

Embodiment 19, The method of embodiment 17, wherein the method further compnses
placing the patient in a prone posttion on the pationt support systers, including placing at
least a portion of the patient’s chest on the thoracic bolster assembly,

Embodiment 20,  The method of embodiment 17, whercin the method further comprises
placing the patient in a prong posttion on the patient support system, including placing at
least a portion of the patient’s pelvis on the pelvic bolster assembly.

Embodiment 21, The method of embodiment 20, further compnising the step of engaging a
coronal adpustment handle on the pelvic bolster assembiy to rotate the pelvis of the
patignt about the coronal plane while the patient is supported by the pelvic bolster
assembly.

Embodiment 22, The method of embodiment 21, wherein the step of engaging the coronal
adjustment handle on the pelvic bolster assembly comprises rotating the drive
mechanism of the lower portion of the base, which m turn rotates the drive mechanism of
the upper portion of the base about the coronal plane.

Embodiment 23, The method of embodiment 22, wherein the method further compnses the
siep of engaging the coronal adjustiment handle on the thoracic bolster assembly to rotate
the chest of the patient about the coronal plane axis while the paticnt is supported by the
thoracic bolster assembly.

Embodiment 24.  The method of any one of embodiments 17 to 23, wherein the dnive
mechanism comprises a wonm gear that wcludes a worm shaft.

Embodiment 25, The method of embodiment 24, wherein the step of engaging the coronal
adjostment handle on the thoracic bolster assembly comprises rotating the worm shaft of
the lower portion of the base, which m turn rotages the worm gear of the upper portion of
the base about the sagittal axis.

26
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Embodiment 26, The method of embodiment 17, wherein the patient support system further
comprises a first strap attached to the first lateral bolster and a buckle attached to the
second lateral bolster, and wherein the method further comprises the step of wrapping
the first strap around the patient and securing the first strap to the buckle, and rotating the

5 patient about a longitudimal axas of the surgical bed frame.

Embodiment 27. A patient support system, comprising:

a pelvic bolster assembly including a lower portion and an upper portion;

the lower portion including a substanuially U-shaped plate extending from a first lateral
side to a second opposing lateral side, a first channel on the tirst lateral side and a second

10 channel on the opposing lateral side, the first and second channels for receving opposing rails of
a surgical bed frame and slidably mounting the plate on the surgical bed frame;

the lower portion further comprising at least one recessed track for recetving a plurality
of roller bearings of the upper portion;

the upper portion comprising a substantially U-shaped base plate and the plurality of

15 roller bearings rotatably attached to the U-shaped base plate, a first and a sccond pelvic support
pad attached to the U-shaped base plate of the upper portion;

a first iateral bolster removably attached to a first Iateral side of the vpper portion of the
base and a second lateral bolster removably attached to an opposing lateral side of the upper
portion of the base, the first lateral bolster and second lateral bolster adjustable in a sagittal plane

20 and m a transverse plane; and

the upper portion and the lower portion of the pelvic bolster assembly connected via a
drive mechanism such that the upper portion is rotatable relative to the lower portion about a
coronal plane of the patient.

Embodiment 28.  The patient support system of embodiment 27, further comprising a

25 handle to rotate the upper portion relative to the lower portion about the coronal plane,
wherein clockwise rotation of the handle causes clockwise rotation of the upper portion
relative 1o the lower portion, and wherem counter-clockwise rotation of the handle
causes counter-clockwise rotation of the upper portion.

Embodiment 29, The patient support system of embodiment 27 or embodiment 28, the

30 upper portion further comprising an inner diameter support, the mner diameter support

extending below the plate of the lower portion.
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Embodiment 30, The patient suppori svstem of any of embodiments 27 to 29, further
commprising a worin gear coupled to the apper portion and a worm shaft coupled to the
lower portion, the worm gear and worm shaft being coupled.

Embodiment 31, The patient support system of embodiment 30, wherein the wonn gear is
coupled to the upper portion via the inner diameter support.

Embodiment 32, The patient support system of embodiment 30 or 31, wherein the handle is
coupied to the worm shaft via one or more gears to enable a plane in which the handle s
rotated to be parallel to a planc in which the upper portion is rotated.

Embodiment 33, A patient support aystem comprising:

a thoracic support assembly comprising a first base portion defining a first plane and a
paticnt-contacting portion defining a second plane, the first patient-contacting portion
configured to be rotatable in the second plane; and

a pelvic support assembly comprising a second base portion defining a third plane and a
second patient-contacting portion defining a fourth plane, the second patient-contacting
portion configured to be rotatable in the fourth plane.

Embodiment 34, The patient support system of embodiment 33, wherein the second plane
is parallel to the first plane.

Embodiment 35, The patient support system: of embodiment 33 or 34, wherein the fourth
plane is parallel o the third plane.

Embodiment 36. The patient support system of embodiment 33, 34, or 35, wherein the
thoracic support assembly and the pelvic support assembly are configured to be
releasably secured to paralicl rails of a surgical frame.

~
Ji
i

Embodiment 37, The patient support svatems of embodiment 36, wherein the thoracic
support assembly and the pelvic support assembly are adjustable along the paralie! rals
of the surgical frame so ag to adjust the distance between the two support assemblics.

Embodiment 38, The patient support system of embodiment 33, 34, 35, 36, or 37, wherein
the first patient-contacting portion comprises a chest support and at least one lateral
support.

Embodiment 39, The patient support svsteme of embodiment 33, 34, 35, 36, 37, or 34,
wherein the second patient-contactmg porfion comprises a pair of pelvic supports and at

least ong lateral support.
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Embodiment 40, The patient support system of embodiment 38 or 39, wherem the at least
one lateral support is releasably secured to the first patient-contacting portion and/or
second patient-contacting portion.

Embodiment 41, The patient support system of embodiment 38, 39, or 40, wherein the at
least one lateral support is adjustable in a lateral divection.

Embodiment 42.  The patient support system of embodiment 41, wherein the at least one
lateral support has a locking mechanism configured to allow the at least one lateral
support to be freely moved medially while sinwiltaneously locking the lateral support
from moving laterally unless the lockimg mechanism 1s released.

Embodiment 43, The patient support system of embodiment 38, 39, 40, 41, or 42, wherein
the at least one lateral support is configured to rotate in a sagittal plane.

Embodiment 44.  The patient support system of embodiment 38, 39, 40, 41, 42, or 43,
wheren the at least one lateral support is configured to rotate in a transverse plane.

Embodiment 45. The patient support system of embodiment 44, wherein at least one of the
at least one lateral support of the first patient-contacting portion and/or the second
patient-contacting portion include a sirap configured to secure a patient i the patient
support systent.

Embodiment 46. The patient support system: of embodiment 45, wherein the strap is
releasably secured to the at least one lateral support of the first patient-contacting portion
and/or the second patient-contacting portion.

Embodiment 47, The patient support system of embodiment 45 or 46, wherein the strap is
configured to extend from one lateral support and connect with or loop through another
lateral support.

Embodiment 48,  The patient support system of embodiment 33, 34, 3536, 37, 38, 39, 40,
41,42, 43, 44, 45, 46, or 47, wherein the thoracic support assembly and/or the pelvic
support assembly include one or more mechanisms contfigured to rotate the first patient-
contacting portion and/or the second patient-coniacting porhion.

Embodiment 49. The patient support system of embodiment 48, wherein the one or more
mechanisms 1s/are positioned laterally on the thoracic support assembly and/or on the
pelvie support assembly.

Embodiment 50, The patient support system of embodiment 49, wherein the one or more

mechanisms is/are a Worm gear.
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Embodiment 51, The patient support svatems of embodiment 33, 34, 35, 36, 37, 38,39, 40,
41,4243, 44, 45,46, 47, 48, 49, or 50, wheremn at least one of the thoracic support
assembly and the pelvic support assembly 1s semi-circular 1o shape.

Embodiment 52, The patient support system of emabodiment 33, 34, 35, 36, 37, 38, 39, 40,
41,42, 43,44, 45, 46,47, 48, 49, 50, or 51, wheremn at least one of the thoracic support
assembly and the pelvic sapport assembly is rectanguolar in shape.

Embodiment 33, The patient support system of embodiment 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43, 44, 45, 46, 47, 48, 49, 30, 51, or 52, wherein the first base portion and the
third base portion each define a cranial-caudal length with the cramal-caudal length of
the first base portion being less than the cramal-candal length of the third base portion.

Embodiment 54. The patient support system of emabodiment 33, 34, 35, 36, 37, 38, 39, 40,
41,42, 43,44, 45, 46,47, 48,49, 50, 51, 52, or 53, wherein the first patient-contacting
support, the second patient-contacting support, and/or the at least one lateral suppost
include a compressible pad.

Embodiment 35 The patient support system of embodiment 54, wherein the compressible
pad 1s removable from the patient support svstem.

Embodiment 56,  The patient support system of embodiment 33, 34, 35,36, 37, 38, 39, 40,
41, 42,43, 44, 45, 46, 47,48, 49, 30, 51, 52, 533, 54, or 55, wherein the patient support
system comprises one or more radiolucent materials.

Embodiment 57, The patient support system of embodiment 33, 34, 35, 36, 37, 38, 39, 40,
41,42, 43,44, 45 46, 47 4849 50,51, 52, 53, 34, 55, or 56, wherein the patient
support system comprises one or more radiopague matenials,

Embodiment 38, The patient support svatem of embodiment 56 or 57, wherem the one or
more radichucent materials include carbon fiber.

Embodiment 59. The patient sapport system of ermnbodiment 57 or 38, whercin the one or
more radiopague materials are used to provide a fluoroscopic imdication of the degree of
rotation of the first patient-contacting portion and/or the second patient~contacting
portion.

Embodiment 60, The patient support svstem of embodiment 33, 34, 35, 36, 37, 38, 39, 40,
41,42, 43, 44, 45,46, 47, 48, 49, 50, S1, 52, 53, 54, 55, 56, 57, 58, or 59, wherein the
first base portion and/or the second base portion comprises one or more bed rails

configured to allow for attachment of medical equipment, such as a C-arm or A-arm.
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The various embodiments described above, incliding elements of the various embodiments
described above, can be combined to provide further embodiments. Vartous portions and
components of apparatus within the scope of this disclosure, including for example. structural
components, can be formed by one or more various suitable manufactunng processes known to
those in the art. Stmilarly, various portions and components of apparatuses within the scope of
this disclosare can be made from suitable materials known to those in the art.

The above description has sct out various features, functions, methods, and other aspects
of the disclosure. Time and further development may change the manner 1 which the varnous
aspects are implemented.

The scope of protection defined by the claims 15 not intended o be hmited to the specific
sizes, shapes, features, or other aspects of the disclosed embodiments. The claimed mventions
may be implemented or embodied m other forms while still being within the scopes of the
concepts disclosed hereby. Also included are equivalents of the clements of the claims that can
be made without departing from the scopes of concepts properly protected by the claims that

follow.
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CLAIMS
What is claimed:
1. A paticnt support system, comprising:
a pelvic bolster assembly and a thoracic bolster assembly, cach comprising:

a base, the base having a lower portion and an upper portion, the lower portion and upper
portion connected via a drive mechanism such that the upper portion s rotatable
relative 1o the lower portion in a coronal planc of the paticnt, the lower portion of
the base having a first channel on a first lateral side and a second channel on an
opposing lateral side, the first and second channels shdably mountable with
opposing ratls of g surgical bed frame;

a first lateral bolster removably attached to a first lateral side of the upper portion of the
base and a second lateral bolster removably attached to an opposing lateral side
of the upper portion of the base, the first lateral bolster and second lateral bolster
adjustable in a sagittal plane and in a transverse plane; and

wherein the pelvic bolster assembly further comprises a pelvic support pad attached 1o

the upper portion of the base of the pelvic bolster assembly, wherein the thoracic bolster
assembly further comprises a thoracic support pad attached to the apper portion of the base of
the thoracic bolster assembly, and wherein the first lateral bolster and second lateral bolster
further comprise a lateral support pad attached o each lateral bolster,

2. The patient support system of claim 1, wherein the drive mechanism is a worm

gear, rack and pinion, or hypoid.

3. The patient support svstem of clavn 1 or claim 2, wherein the dnve mechantsm is
motorized.
4. The patient support system of any of claims 1, 2, or 3, wherein the drive

mechanism ig a worm drive,

5. The patient support svstero of claim 4, wherein the worm drive comprises a worm
shaft attached to the lower portion of the base, and a worm gear attached {o the upper portion of
the base, the worm gear coupled to the worm shaft,

6. The patient support svstem of claum 3, further comprising a coronal adjustment
handle coupled to the worm shaft.

7. The patient support system of any of clamms 1 through 6, wherem the first channel

and second channel mchude a c-channel.
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8. The patient support svstem of any of claims 1 through 7, wherem one or more of

the pelvic support pad, thoracic support pad, and lateral support pads are removable.

Q. A patient support system, comprising:

a pelvic bolster assembly comprising:

5 a base, the base having a lower portion and an upper portion, the lower portion and upper
portion connected via a drive mechanism such that the upper portion s rotatable
relative to the fower portion in a coronal plane, the lower portion of the base
having a tirst channel on a first lateral side and a second channel on an opposing
lateral side, the first and second channels slidably mountable on opposing rails of

16 a surgical bed frame;

a first lateral bolster attached to a first lateral side of the upper portion of the basc and a
second lateral bolster attached to an opposimg lateral side of the upper portion of
the base, the first lateral bolster and second lateral bolster adjustabie in a
transverse plane; and

15 and athoracic bolster assembly,

a base, the base having a lower portion and an upper portion, the lower portion and upper
portion connected via a drive mechanism such that the upper portion 1s rotatable
relative to the lower portion in a coronal plane, the lower portion of the base
having a first channcl on a first lateral side and a second channel on an opposing

20 lateral side, the first and second channels slidably mountable with opposing rails
of a surgical bed frame; and

a first lateral bolster attached to a first lateral side of the upper portion of the base and a
second lateral bolster attached 1o an opposing lateral side of the upper portion of

the base, the first lateral boister and second lateral bolster adiustable 1n a sagittal

N3
93]

plane and in a transverse plane.

10, The patient support system of claim 9, wherein the pelvic bolster assembly
further comprises at least one pelvic support pad attached {o the upper portion of the base of the
pelvic bolster assembly, and

wherein the thoracic bolster assembly further comprises a thoracic support pad attached
30 1o the upper portion of the base of the thoracic bolster assembly.

1. The patient support svstem of claim 10, wherein the at least one pelvic support

pad comprises a first pelvie support pad and a second pelvic support pad.
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12. The patient support svstem of claim 11, wherein the upper portion of the base of
the pelvic bolster assembly further comprises a first gusset and a second gusset attached thereto,
and wherein the first pelvic support pad is connected to the first gusset and the second pelvic
support pad 1s connected to the second gusset.

13, "The patient support system of claim 9, wherein the first lateral bolster of the
pelvic bolster assembly is removably attached to the first lateral side of the apper portion of the
base, and wherein the second lateral bolster 1s removably attached (o the opposing lateral side of
the upper portion of the base.

14, The patient support system of any of claims 9 through 13, wherein the first and
second channels of the pelvic bolster assembly are C-channels and the first and second channels
of the thoracic bolster assembly are C-channels.

15 "The patient support system of any of claims 9 through 14, wherein the dnive
mechanism comprises a worm gear.

16, 'The paticnt support system of any of claims 9 through 15, wherein the drive
mechamsm s motorized.

17. A patient supportt system, comprising:

a pelvic bolster assembly inchiding a lower portion and an upper portion;

the lower portion including a sebstantially U-shaped plate extending from a first lateral
side to a second opposing lateral side, a first channel on the first lateral side and a second
channel on the opposing lateral side, the first and second channels for receiving opposing rails of
a surgical bed frame and slidably mounting the plate on the surgical bed frame;

the lower portion further comprising at least one recessed track for recciving a plurality
of roller beanings of the upper portion;

the upper portion comprising a substantially U-shaped base plate and the plurality of
roller beanings rotatably attached to the U-shaped base plate, a first and a second pelvic support
pad attached to the U-shaped base plate of the upper portion;

a first lateral bolster removably attached (o a first lateral side of the upper portion of the
base and a second lateral bolster removably attached to an opposing lateral side of the uwpper
portion of the base, the first lateral bolster and second lateral bolster adjustable i a sagitial plane
and 1n a transverse plane; and

the upper portion and the lower portion of the pelvie bolster assembly connected viaa
drive mechanism such that the upper portion is rotatable relative to the lower portion about a

coronal plane of the patient.
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18, The patient support system of claim 17, further comprising a handle to rotate the
apper portion relative to the lower portion about the coronal plane, wherein clockwise rotation
of the handle causes clockwise rotation of the upper portion relative to the lower portion, and
wherein counter-clockwise rotation of the handle causes counter-clockwise rotation of the upper
portion.

19. The paticnt support system of claim 17, the upper portion further comprising an
mner diamcter support, the jnner diameter support extending below the plate of the lower
portion.

20.  The patient support system of claim 17, further comprising a worm gear coupled
0 the upper portion and a worm shaft coupled to the lower portion, the worm gear and worm

shaft being coupled.
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