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(57) ABSTRACT

A patient positioning system for positioning a patient in
preparation for an anterior cervical spinal procedure
includes a base section, an upper body support attachable to
a superior portion of the base section and a lower body
support attachable to an inferior portion of the base section.
The upper body support is configured to support the head
and upper torso of the patient in a manner that aids in
opening cervical spine disk space. The lower body support
is configured to comfortably lift and support the legs of the
patient. A traction strap assembly is attachable to the base
section and configured to extend from the base section up
around the shoulders of the patient and along the anterior
side of the patient to a lower terminal end to enable
intermittent traction of the patient’s shoulders.
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ANTERIOR CERVICAL POSITIONING
SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 17/175,602, filed Feb. 12, 2021, which
claims the benefit of U.S. Provisional Application No.
62/976,176, filed Feb. 13, 2020, which is incorporated by
reference in its entirety.

BACKGROUND

[0002] Proper positioning of patients in preparation for
spine surgery is extremely important in order to provide
good operating conditions and effective access to the opera-
tive site. During spine surgery, patients are typically placed
in positions that are not completely physiologic, and need to
be stabilized and maintained in those positions for consid-
erable amounts of time. Improper positioning of the patient
can lead to complications resulting in severe patient disabil-
ity and functional loss.

[0003] One complication related to improper patient posi-
tioning, including patient positioning during spine surgery,
is perioperative peripheral nerve injury (PPNI). PPNI may
be caused by direct trauma to affected nerve fibers or by
ischemia of the nerve fibers. Prolonged stretching of periph-
eral nerves may lead to an increase in intraneural pressure
and compression of intraneural capillaries and venules,
which leads to a reduction in the perfusion pressure of the
nerve fibers and associated disruption of axons and vasa
nervosum. Prolonged compression may lead to an increase
in intraneural and extraneural pressures, leading to a reduc-
tion in perfusion and therefore leading to ischemia and
slowing of conduction through the nerve fibers. Prolonged
ischemia of nerve fibers leads to demyelination and associ-
ated axonal damage. Specific forms of PPNI include ulnar
neuropathy, brachial plexus injuries, median neuropathy,
radial neuropathy, and heel pressure ulcers from prolonged
pressure on heels during supine patient positioning which is
used in anterior cervical spine procedures.

[0004] Further, patients come in a variety of shapes and
sizes, and each therefore has unique positioning needs to
provide the best access to the surgical site. The diversity of
patient anatomy, as well as the significance of the damage
that can result from improper positioning, underscore the
challenges involved in spinal surgery patient positioning.
[0005] The supine position is used for anterior approach
procedures such as anterior lumbar interbody fusion (ALIF),
supine approach artificial disc replacement (ADR), anterior
cervical discectomy and fusion (ACDF), and anterior cer-
vical corpectomy and fusion (ACCF). During ALIF and
ADR procedures, the patient is typically positioned in the
supine position with an inflatable bag placed underneath the
lumbar spine in order to exaggerate the lumbar lordosis and
open the anterior disc space.

[0006] For anterior cervical procedures (such as ACDF
and ACCF), the surgeon needs the patient positioned in a
supine position with the neck gently extended. This is
typically done by placing a bump (such as rolled sheets/
towels or an inflatable bag) under the scapulae. The surgeon
also needs to provide intermittent traction to the shoulders
for intraoperative radiographic visualization of the lower
cervical vertebrae. Tape is usually adhered to the shoulders
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and intermittently pulled toward the bottom of the bed to
move the shoulders inferiorly to allow better radiographic
visualization of the lower cervical spine. Typically, someone
in the operating room simply pulls on the two sections of
tape in the inferior direction when traction is needed.
[0007] The potential complications described above high-
light the need for proper and safe patient positioning while
also allowing the surgeon to gain effective access in a
manner that minimizes procedure time.

[0008] The conventional approaches for anterior cervical
positioning have several limitations. For example, although
tape is relatively inexpensive and readily available, its
application takes time, it doesn’t position or reposition well,
it sticks to itself and is hard to handle, and it is not reusable.
Other conventional positioning means include towels, pil-
lows, and sheets. These can deform over time during the
procedure, may take a lot of time to position, and may be
overly bulky for some applications. The use of inflatable
bags, such as IV bags, also involves limitations related to
potential deflation, excessive time taken to inflate and posi-
tion, and potential discomfort if over or under inflated.
[0009] Accordingly, there is an ongoing need for
improved patient positioning systems. In particular, there is
an ongoing need for an improved patient positioning system
configured for positioning a patient in a supine position in
preparation for an anterior cervical procedure.

SUMMARY

[0010] Described herein are patient positioning systems
configured to position the cervical spine of a patient in
preparation for an anterior cervical spine procedure, such as
an anterior cervical discectomy and fusion (ACDF) or
(anterior cervical corpectomy and fusion) ACCF procedure.
In one embodiment, a patient positioning system includes a
base section, an upper body support attachable to a superior
portion of the base section, and a lower body support
positionable on an inferior portion of the base section. The
upper body support is configured to support the head and
upper torso of the patient in a manner that aids in opening
cervical spine disk space. The lower body support is con-
figured to comfortably lift and support the legs of the patient
and reduce compression and pressure on the heels.

[0011] The patient positioning system may also include a
traction strap assembly attachable to the base section and
configured to extend from the base section up around the
shoulders of the patient and along the anterior side of the
patient to a lower terminal end. The traction strap assembly
is configured to move the patient’s shoulders inferiorly when
the terminal end is pulled inferiorly, such as during inter-
mittent imaging of the lower cervical spine.

[0012] This summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the detailed description. This summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used as an
indication of the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Various objects, features, characteristics, and
advantages of the invention will become apparent and more
readily appreciated from the following description of the
embodiments, taken in conjunction with the accompanying
drawings and the appended claims, all of which form a part
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of this specification. In the Drawings, like reference numer-
als may be utilized to designate corresponding or similar
parts in the various Figures, and the various elements
depicted are not necessarily drawn to scale, wherein:
[0014] FIG. 1 illustrates a top isometric view of a patient
positioning system configured for positioning a patient in
preparation for an anterior cervical procedure, illustrating
positioning of the patient thereon in the supine position;
[0015] FIG. 2 illustrates a bottom isometric view of the
patient positioning system of FIG. 1;

[0016] FIG. 3 illustrates the patient positioning system
with patient and straps removed, illustrating the separable
subcomponents of the system, including a base section, an
upper body support connected to the base section, and a
lower body support positioned upon the base section;
[0017] FIG. 4A illustrates a detailed view of the base
section;
[0018]
section;
[0019] FIG. 5 illustrates an exploded view of the upper
body support showing how the upper body support may be
coupled to the base section;

[0020] FIG. 6 illustrates a detailed view of the upper body
support;

[0021] FIGS. 7A-7D illustrate detailed views of the lower
body support;

[0022] FIGS. 8A and 8B illustrate an alternative embodi-
ment of a patient positioning system configured for posi-
tioning a patient in preparation for an anterior cervical
procedure;

[0023] FIG. 9 illustrates an alternative embodiment of an
upper body support that may be utilized in a patient posi-
tioning system as described herein;

[0024] FIGS. 10A and 10B illustrate an alternative
embodiment of an upper body support that may be utilized
in a patient positioning system as described herein, the upper
body support having selectively inflatable bladders that
enable selective adjustment of patient position upon the
support; and

[0025] FIGS. 11A through 11C illustrate an alternative
embodiment of an upper body support that may be utilized
in a patient positioning system as described herein, the upper
body support having an occipital pad that sits within a
corresponding curve in an angularly adjustable fashion.

FIG. 4B illustrates an exploded view of the base

DETAILED DESCRIPTION

Positioning System Overview

[0026] FIGS. 1 and 2 illustrate an exemplary patient
positioning system 100 showing a patient 10 positioned
thereon in a supine position. FIG. 3 illustrates another view
of the positioning system 100 with the patient 10 and
traction strap assembly 170 removed in order to better view
some of the other components of the system.

[0027] As described in more detail below, the positioning
system 100 includes multiple subcomponents that may be
assembled to form the full positioning system 100 as illus-
trated. In this embodiment, the subcomponents include a
base section 110, upper body support 130, lower body
support 150, and a traction strap assembly 170. This allows
the system 100 to be disassembled and more easily stored
and then readily assembled when needed.

[0028] As shown, the positioning system 100 allows the
patient 10 to be positioned in a supine position with the neck
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gently extended and in a position that provides access to the
cervical spine. The legs are also supported and slightly
raised at the knee joints to provide a comfortable, stable
position for the lower body.

[0029] As shown in FIGS. 1 and 2, particularly FIG. 2, the
traction strap assembly 170 includes two upper terminal
ends 172 attachable to the base section 110. The upper
terminal ends 172 extend to separate upper strap segments
174 that extend over the shoulders of the patient 10 before
joining at a junction 176. A lower strap segment 178 joins
the upper strap segments 174 at the junction 176 and extends
inferiorly therefrom to a lower terminal end 175. Operating
room staff may provide intermittent shoulder traction for
better imaging of the lower cervical spine by pulling the
lower terminal end 175 inferiorly.

[0030] The illustrated “Y” shape of the traction strap
assembly 170 represents a preferred embodiment because it
beneficially traverses both shoulders but also provides a
single, readily manipulatable lower terminal end 175. This
design thus allows for easy strap management, easy setup,
and easy use in the operating room. It also avoids applying
pressure to the patient’s arms. Other embodiments, however,
may have alternative configurations. For example, some
embodiments may simply cross the two separate strap
segments after they extend over the shoulders, may omit a
junction 176, and/or may include two separate lower termi-
nal ends rather than a single lower terminal end 175.
[0031] The upper terminal ends 172 may include fastener
elements (e.g., hook and loop features) that allow a connec-
tion to corresponding upper strap supports 111 of the base
section 110. The upper strap supports 111 may be formed as
plates slotted for looping of the strap ends therethrough.
While the illustrated strap, strap support, and fastener
embodiments described herein are exemplary, other embodi-
ments may additionally or alternatively include other strap
hardware elements known in the art, such as clamps, clasps,
buckles, cams, tiedowns, ratchets, and the like.

[0032] The straps of the traction strap assembly 170
preferably have a width of about 2 to about 4 inches, or
about 2.25 to about 3.5 inches, or about 2.5 to about 3
inches. Straps of such sizes can comfortably distribute
pressures across the shoulders when traction is applied, but
are not so large as to abut against the patient’s neck and/or
overly crowd the surgical field.

[0033] Upper strap segments 174 may include padding
180, typically positioned on the underside of the strap where
contact with the patient’s shoulders is expected and/or
wrapped around the corresponding portion of the strap, for
example. The padding 180 may be in the form of a sleeve or
sheath formed from foam and/or other suitably soft material
to provide pressure relief to the shoulders during intermittent
traction applied during imaging of the lower cervical spine.
An adjustable yoke 182 may also be provided that crosses
and engages with the upper strap segments 174 and func-
tions to limit the distance between the upper strap segments
174 and prevent them from falling off the shoulder. The yoke
182 may be adjustable in length and/or by moving it to
different positions along the superior/inferior axis.

[0034] One or more additional straps may also be attached
to the positioning system 100 to further aid in restraining the
patient in the desired position. For example, as shown, a
torso/arm strap 102 may be attached to corresponding side
strap supports 112 of the base section 110. The torso/arm
strap 102 passes over the arms and midsection of the patient
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10 and functions to prevent the patient’s arms from falling
off the operating table. Multiple different side strap supports
112 may be positioned along the longitudinal length of the
base section 110 to allow for custom placement of straps
based on differing patient anatomy (e.g., different arm
lengths) and/or different particular procedural needs. The
side strap supports 112 may also be utilized to secure the
base section 110 to an operating table. Straps may addition-
ally or alternatively be placed over other portions of the
patient, such as the upper chest, pelvis, and/or thighs.
[0035] As best visible in FIG. 3, the positioning system
100 may also include one or more bumpers 104 positioned
along a portion of a respective side of the positioning system
in order to assist in keeping the patient positioned thereon.
For example, the bumpers 104 may be attached to a portion
of the base section 110 and extend upward therefrom.
Preferably, the bumpers 104 extend along a portion of the
base section 110 that coincides with a lower portion of the
upper body support 130, but not all of the upper body
support, and preferably the bumpers do not coincide with the
lower body support 150. This positions the bumpers 104
where they are most able to effectively prevent patient falls,
while also leaving upper and lower sections unencumbered.
The positioning system 100 may additionally or alterna-
tively include arm padding for wrapping or otherwise posi-
tioning around the patient’s arms to protect against rubbing
or pinching from straps that pass over that portion of the
patient’s arms.

[0036] FIG. 8A illustrates an alternative embodiment of a
patient positioning system 200. The patient positioning
system 200 is similar in many regards to the patient posi-
tioning system 100, and the description herein related to the
patient positioning system 100 is also applicable to the
patient positioning system 200, and it will be understood that
by highlighting certain differences, this disclosure is not
intended to omit any of the other features of the other
embodiments. Similarly, features of the patient positioning
system 200 may also be utilized with the patient positioning
system 100.

[0037] The patient positioning system 200 includes a base
section 210, upper body support 230, lower body support
250, and a traction strap assembly (not shown). The illus-
trated embodiment also includes a pair of arm pads 205 and
an occipital pad 241 that can be used in conjunction with the
other components of the system 200. The arm pads 205 may
be wrapped or otherwise positioned around the patient’s
arms to protect against rubbing or pinching from straps that
pass over that portion of the patient’s arms. The occipital pad
241 and can be positioned on the upper body support 230
such that the included aperture aligns with the underlying
head depression of the head section. the occipital pad can
add additional support and cushioning of the patient’s head
and neck. In some embodiments, the arm pads 205 and/or
occipital pad 241 are made of open foam and are intended
to be disposable, whereas the other components include a
polymer coating that allows for sterilization and reuse.
[0038] In the illustrated embodiment, the base section 210
(also shown independently in FIG. 8B) is shorter than in the
patient positioning system 100. Whereas the base section
110 of the system 100 extends inferiorly such that the lower
body support 150 sits upon the upper surface of the base
section 110 (see FIG. 1), the base section 210 has a shorter
length such that the lower body support 250 can be properly
positioned by placement adjacent to the base section 210.
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Base Section

[0039] FIG. 4A provides a view of the base section 110
with other components of the positioning system removed.
The base section 110 includes a superior portion 114 and an
inferior portion 116. The superior portion 114 is configured
for receiving the upper body portion 130 and the inferior
portion 116 is configured for cushioning the patient’s glutes
and upper hamstrings. The lower body portion 150 is also
able to be positioned upon the inferior portion 116, as shown
in FIG. 3. The superior portion 114 may include one or more
connection elements 118 configured to assist in connecting
the base section 110 to the upper body support 130.
[0040] The connection elements 118 may be in the form of
apertures, as shown, that are sized and shaped to receive
corresponding projections that fit within the apertures. In
other embodiments, the connection elements 118 may take
additional or alternative forms. For example, the base sec-
tion 110 may include one or more projections while the
upper body portion 130 includes one or more apertures. The
upper body support 130 and base section 110 may addition-
ally or alternatively be strapped together, attached using
hook and loop fasteners, attached by friction fit, or combi-
nation thereof.

[0041] The lower body support 150 may be attached to the
base section 110 in a similar manner. In a presently preferred
embodiment, however, the lower body support 150 is
attached to the base section 110 by aligning strap supports
159 (see FIG. 3) of the lower body support 150 to side strap
supports 112 of the base section 110 and providing straps
through the aligned strap supports on either or both sides of
the positioning system. Because the base section 110 may
include multiple side strap supports 112 along its length, the
lower body support 150 may be attached at different loca-
tions along the length of the base section 110 according to
particular patient and/or procedural needs. Most commonly,
however, the lower body portion 150 can be freely rested
upon the desired portion of the base section 110 and held
sufficiently in place by friction between the lower body
support 150 and the base section 110.

[0042] The base section 110 preferably has a width of
about 16 to about 22 inches, or more preferably a width of
about 18 to about 20 inches. Such a width fits well upon
most standard operating tables and allows easy attachment
to standard operating tables without having overhanging
and/or encumbering sections. The base section 110 may
have an overall length of about 30 to about 55 inches, such
as about 35 to about 50 inches, or about 40 to about 45
inches.

[0043] FIG. 4B illustrates an exploded view of the base
section 110 in order to show various layers that may be
included in the base section 110. The base section 110 may
include an upper layer 120, an intermediate layer 122, and
a lower layer 126. A strap support layer 124 that forms the
structure of each of the strap supports is also provided
between the upper layer 120 and lower layer 126, preferably
between the intermediate layer 122 and lower layer 126.
[0044] The strap support layer 124 is preferably formed as
a single piece to thereby integrate each strap support into a
single structural component. This beneficially enables forces
applied to the strap supports to be better spread across the
strap support layer 124 rather than focused at smaller
regions of the system. As explained in more detail below,
several of the other layers may be formed from a foam
material, and better spreading applied forces beneficially
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reduces the risk that such foam materials, and/or the strap
supports themselves, are damaged.

[0045] The upper layer 120 is preferably formed from a
soft, viscoelastic “memory” foam material to conform to the
patient’s body and prevent soft tissue injuries. Such memory
foam materials typically have a 25% indentation load deflec-
tion (ILD) of about 10 to about 40 pounds, or more prefer-
ably about 20 to about 35 pounds. The foam material of the
upper layer 120 may have a density of about 3 to about 9
pounds per cubic foot (PCF), preferably about 4 to about 8
PCF, or about 5 to about 7 PCF. The upper layer 120 may
have a thickness of about 0.25 inch to about 1.25 inch, such
as about 0.5 inch to about 1 inch.

[0046] As shown, the upper layer 120 may also include a
cutout 121 at an upper end to allow the upper body support
130 to be positioned therein. That is, the upper body support
130 sits atop the intermediate layer 122 rather than the upper
layer 120 when the positioning system 100 is assembled.
[0047] The intermediate layer 122 is preferably formed
from a foam material with greater firmness than the upper
layer 120 to provide stability to the overall structure of the
base section 110 and to provide stability for making strap
connections to the operating table, patient, and/or other
components of the positioning system 100. The intermediate
layer 122 may have an indentation load deflection (ILD) of
at least about 50 pounds, more preferably at least about 75
pounds or at least about 100 pounds, such as an ILD within
a range of about 50 to about 150 pounds, or about 75 to 135
pounds, or about 100 to about 120 pounds. The density of
the intermediate layer 122 may be about 1 to about 4 PCF,
such as about 1.5 to about 3 PCF. In some embodiments, the
intermediate layer 122 may be formed from a #2 XLPE
(cross-linked polyethylene) and/or other foam material(s)
having similar density and ILD properties.

[0048] The lower layer 126 is preferably less firm than the
intermediate layer 122, but more firm than the upper layer
120. For example, the lower layer 122 may have a firmness
that allows it to provide some structural support to the base
section 110 and to pad the strap support layer 124 but to also
compress somewhat under typical patient weight. The lower
layer 122 may be formed from #2 XLPE and/or other foam
material(s) having similar density and ILD properties. The
connection elements 118 are formed in the intermediate
layer 122 and/or lower layer 126.

[0049] The alternative base section 210 shown in FIGS.
8A and 8B may also include the features (e.g., layers, foam
properties, etc.) discussed herein with respect to the base
section 110.

Upper Body Support

[0050] FIG. 5 illustrates the base section 110 and an
exploded view of the upper body support 130 to show the
different layers of the upper body support 130 and to show
how the upper body support 130 can be aligned to allow the
connection elements 138 (e.g., projections) of the upper
body support 130 to engage with the connection elements
118 of the base section 110.

[0051] As shown, the upper body support 130 may include
multiple layers, including an upper layer 132 and a lower
layer 134. The upper layer 132 may be similar to the upper
layer 120 of the base section 120. That is, the upper layer
132 may be formed from a soft, viscoelastic “memory” foam
material (e.g., with an ILD of about 10 to about 40 pounds
or about 20 to about 35 pounds) to conform to the patient’s

Aug. 8,2024

body and prevent soft tissue injuries, such as a polymer foam
material having a density of about 3 to about 9 pounds per
cubic foot (PCF), preferably about 4 to about 8 PCF, or about
5 to about 7 PCF. The upper layer 132 may have a thickness
of about 0.25 inch to about 1.25 inch, such as about 0.5 inch
to about 1 inch.

[0052] The lower layer 134 is preferably firmer than the
upper layer to provide support to the overall structure of the
upper body support 130. For example, the lower layer 134
may have an ILD of at least about 30 pounds, preferably at
least about 55 pounds or at least about 80 pounds, such as
an ILD within a range of about 50 to about 140 pounds, or
about 75 to about 135 pounds, or about 100 to about 120
pounds. The density of the lower layer 134 may be about 1
to about 4 PCF, such as about 1.5 to about 3 PCF.

[0053] FIG. 6 is a detailed view of the upper body support
130. The upper body support 130 includes a bottom surface
135 (from which the connection elements 138 extend) and
an upper surface 137. An apex 136 extends laterally and
forms a part of the upper surface 137. The apex 136 has a
curved upper surface and is configured to lift and support the
patient’s neck. For example, the apex 136 may have a curved
upper surface that curves upward from a superior end of the
scapulae section 142 to form an upper surface of the head
section 140.

[0054] The apex 136 preferably sits at a height above the
bottom surface 135 of about 2.5 to about 5.5 inches, more
preferably about 3 to about 5 inches, such as about 3.5 to
about 4.5 inches. A height within the foregoing ranges
provides sufficient lift to put the patient’s cervical spine in
a desired position without being so high as to overly curve
the cervical spine and/or cause the patient’s head to tilt back
excessively.

[0055] A head section 140 extends downward and in a
superior direction from the apex 136 until reaching the
bottom surface 135. A scapulae section 142 extends down-
ward and in an inferior direction from the apex 136 until
reaching the bottom surface 135.

[0056] The head section 140 includes a head depression
144 that sits lower than the remainder of the head section
140 and thereby allows the patient’s head to sink into and be
cradled by the support material bordering the head depres-
sion 144. As shown, the head depression 144 is open toward
the distal end 131 of the upper body support 130 but closed
on the side facing the apex 136. This leaves the apex 136
raised relative to the head depression 144 and allows it to lift
and support the patient’s neck somewhat higher than the
patient’s head as compared to if the patient were to lie supine
on a flat surface. The head depression 144 can thus be
formed in a “U-shape” with an open portion of the U-shape
facing the superior direction.

[0057] The head section 140 may slope downward from
the apex 136 to provide effective patient positioning for an
anterior cervical spine procedure. The head section 140 may
be substantially horizontal (i.e., 0° slope), or may slopes
downward from the apex 136 (i.e., slopes upward from the
bottom surface 135) at an angle of about 5° to about 25°,
more preferably about 10° to about 18°, such as about 15°.
Such slope angles have been found to provide effective head
and neck positioning for anterior cervical spine procedures.
[0058] The scapulae section 142 is configured to raise and
support the patient’s upper torso. The scapulae section 142
typically has a length greater than a length of the head
section 140, and thus slopes downward from the apex 136 at
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a lower angle than does the head section 140. For example,
the scapulae section 142 may slope downward from the apex
136 (i.e., may slope upward from the bottom surface 135) at
an angle of about 5° to about 20°, preferably about 7° to
about 15°, such as about 10°. Such slope angles have been
found to provide effective positioning of the upper torso in
preparation for anterior cervical spine procedures.

[0059] The scapulae section 142 also includes a scapular
bump 146 projecting upwards from the remainder of the
upper surface 137 of the scapulae section 142. The scapular
bump 146 beneficially lifts and supports the portion of the
patient’s back between the scapulae, functioning to gently
open the chest and allow the shoulders to sink downward
relatively. In combination with the size and shape of the
apex 136 and the head depression 144, these features pro-
vide effective patient positioning in preparation for an
anterior cervical spine procedure. The scapular bump 146
preferably projects about 0.25 to about 0.75 inch above the
remainder of the upper surface 137 of the scapulae section
142.

[0060] A portion of the scapulae section 142 may have a
width greater than a width of the head section 140. For
example, the more inferior portion of the scapulae section
142 may include a flared, greater width as compared to the
width of the remainder of the upper body support 130. The
greater width may be utilized to provide additional surface
at the locations that coincide directly with the base section
110. The region of greater width may also better support the
lower torso and hips of the patient.

[0061] At the same time, the smaller width of the more
superior portions of the upper body support are configured
to provide sufficient patient support without overly encum-
bering the areas where a surgeon and/or equipment are likely
to be active during a surgical procedure (i.e., the areas near
the access site) and also allow more desirable positioning of
the patient’s shoulders.

[0062] FIG. 9 illustrates another embodiment of an upper
body support 330 which may be utilized in a patient posi-
tioning system as described herein (including patient posi-
tioning systems 100 and 200). The upper body support 330
includes a head section 340 with head depression 344 and a
scapulae section 342 with scapular bump 346, and is in
many respects similar to upper body support 130. The upper
body support 330 further includes a pair of sloped posterior
shoulder surfaces 343. The shoulder surfaces 343 are aligned
with the scapular bump 346 and angle downward from the
upper surface 337. This beneficially allows the patient’s
shoulders to drop down into a favorable position, but still
provide some support to the shoulders so that they are not
left freely suspended.

[0063] FIGS. 10A and 10B illustrate another embodiment
of an upper body support 430 which may be utilized in a
patient positioning system as described herein (including
patient positioning systems 100 and 200). FIG. 10A illus-
trates an exploded view while FIG. 10B illustrates the lower
layer 434 with upper layer 432 removed to show positioning
of bladders 446 and 447. The upper body support 430
includes a head section 440 with a head depression 444 and
a scapulae section 442, and is in many respects similar to
other upper body support embodiments described herein.
[0064] The illustrated upper body support 430 includes a
selectively inflatable scapular bladder 446 and a selectively
inflatable cervical bladder 447. As shown, the scapular
bladder 446 is positioned generally at the lateral central
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portion of the scapulae section 442 and provides a function
similar to the scapular bump component of other embodi-
ments. That is, the scapular bladder, when inflated, promotes
lifting of the patient chest and corresponding retraction of
the shoulders. The cervical bladder 447 is placed generally
behind the patient’s neck to promote cervical extension
when inflated.

[0065] The bladders 446 and 447 can include ports and
valves to provide connection to one or more pumps (e.g., a
hand or foot pump) to allow operating room personnel to
control the degree of inflation of the bladders. The personnel
can beneficially adjust the amount of chest lifting and/or
cervical extension on the fly without having to readjust
padding components and without having to add or remove
padding components.

[0066] The upper layer 432 and lower layer 434 may be
configured similar to the upper and lower layers of upper
body support 130. That is, the upper layer 432 may be
generally formed from a memory foam layer that encapsu-
lates the bladders 446 and 447 while comfortably contacting
the patient. The lower layer 434 is formed from a more
supportive and firm foam material capable of holding the
bladders 446 and 447 and providing the structural integrity
of the support 430.

[0067] Insome embodiments, the upper layer 432 may be
secured to the lower layer 434 via straps (e.g., clastic straps)
to enable easy attachment and removal. Such connection can
also allow the upper layer 432 to move as needed relative to
the lower layer 434 as the bladders 446 and 447 are
inflated/deflated.

[0068] FIGS. 11A through 11C illustrate another embodi-
ment of an upper body support 530 which may be utilized in
a patient positioning system as described herein (including
patient positioning systems 100 and 200). The illustrated
upper body support 530 includes an occipital pad 541
configured with a curved bottom surface that matches a
concave curve 545 of the head section 540 such that the
occipital pad 541 can be rotated within the curve 545 in a
“cam-like” fashion. This beneficially allows operating room
personnel to adjust the angle of the occipital pad 541 and
thereby adjust cervical flexion/extension of the patient.
[0069] The upper body support 530 may include a head
section 540, scapulae section 542, and scapular bump 546,
and can otherwise be similar to other upper body support
embodiments described herein. FIG. 11 A shows an exploded
view of the support 530. FIGS. 11B and 11C show the
occipital pad 541 in different positions relative to the curve
545 and the rest of the support 530.

Lower Body Support

[0070] FIGS. 7A-7D illustrate various views of the lower
body support 150. The lower body support 150 includes a
bottom surface 155 and an upper surface 157. A laterally
extending apex 156 forms part of the upper surface 157 and
is configured to lift and support the patient’s legs at the
posterior side of the knees. An upper leg section 160 extends
downward from the apex 156, in a superior direction, to the
bottom surface 155, and a lower leg section 162 extends
downward from the apex 156, in an inferior direction, to the
bottom surface 155.

[0071] The lower body support 150 also includes two leg
depressions 164 that each extend longitudinally along the
length of the lower body support 150. That is, the leg
depressions 164 extend along the upper leg section 160, the
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apex 156, and the lower leg section 162. The leg depressions
164 function to allow the patient’s legs to be cradled and
supported by the upper surface 157, outer sidewalls 152, and
a median 154 of the support. As shown, the outer sidewalls
152 and/or median 154 may have a variable thickness that
increases in width toward an inferior end 153 of the device,
thus making the leg depressions 164 narrower toward the
inferior end 153 of the device.

[0072] The lower leg section 162 may also include a pair
of heel depressions 165, each positioned within a respective
leg depression 164. The heel depressions 165 allow the heels
of the patient to sink lower than the upper surface of the rest
of the leg depression 164 so that pressure may be taken off
the posterior portion of the heel and so the calf and ankle
may be better cradled and supported by the support. The heel
depressions 165 are preferably formed as longitudinal slots
with lengths that accommodates for variation in patient
height and leg size. The heel depressions 165 may each have
a length, for example, of at least about 4 inches, or at least
about 6 inches, or at least about 8 inches, and may extend up
to about 12, or 14, or 16 inches.

[0073] The slope of the upper leg section 160 may be at an
angle of about 15° to about 30°, or about 20° to about 25°.
The lower leg section 162 preferably has a gentler slope of
about 5° to about 15°. The apex 156, at its highest portions,
is preferably about 5 to about 9 inches, more preferably
about 6 to about 8 inches, above the bottom surface 155. The
leg depressions 164, at their lowest portions, are preferably
about 1.5 to about 3 inches below the upper surfaces of the
adjacent outer sidewalls 152 and median 154. These struc-
tural dimensions have been found to provide effective and
comfortable support to the patient’s lower body, particularly
during extended times often associated with spinal proce-
dures.

[0074] As best illustrated in FIGS. 7C and 7D, the lower
body support 150 may include one or more strap channels
158 that extend laterally across the bottom surface 155 of the
support. The illustrated embodiment includes multiple chan-
nels 158, though other embodiments may include more, or
may include a single channel (see the lower body support
250 of FIG. 8A, for example). One or more strap supports
159 may be integrated into the lower body support 150 such
that the strap supports 159 are disposed within the strap
channels 158. Preferably, the strap supports 159 extend no
lower than the bottom surface 155 of the lower body support
150. For example, the bottom surface of the strap supports
159 may be substantially flush with the bottom surface 155
of the lower body support 150.

[0075] As shown, the strap supports 159 may be formed
within longitudinal pieces that combine multiple strap sup-
ports 159. This allows for larger structural pieces to be
integrated into the lower body support so that forces applied
to the strap supports 159 may be better spread throughout the
support device. As with other strap supports described
herein, the strap supports 159 are formed of a material with
greater rigidity than the foam material within which it is
integrated. The portions of the lower leg support 150 other
than the strap supports 159 may be formed of a foam
material having approximately medium firmness, such as
foam material with an ILD of about 25 to about 90 pounds.

[0076] Although the lower body support 150 is described
herein in the context of the overall patient positioning
system 100, it will be understood that it may be utilized in
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different applications where supporting, cushioning, and/or
positioning of a patient’s legs is desirable.

CONCLUSION

[0077] While certain embodiments of the present disclo-
sure have been described in detail, with reference to specific
configurations, parameters, components, elements, etcetera,
the descriptions are illustrative and are not to be construed
as limiting the scope of the claimed invention.

[0078] Furthermore, it should be understood that for any
given element of component of a described embodiment,
any of the possible alternatives listed for that element or
component may generally be used individually or in com-
bination with one another, unless implicitly or explicitly
stated otherwise.

[0079] In addition, unless otherwise indicated, numbers
expressing quantities, constituents, distances, or other mea-
surements used in the specification and claims are to be
understood as optionally being modified by the term “about”
or its synonyms. When the terms “about,” “approximately,”
“substantially,” or the like are used in conjunction with a
stated amount, value, or condition, it may be taken to mean
an amount, value or condition that deviates by less than
20%, less than 10%, less than 5%, or less than 1% of the
stated amount, value, or condition. At the very least, and not
as an attempt to limit the application of the doctrine of
equivalents to the scope of the claims, each numerical
parameter should be construed in light of the number of
reported significant digits and by applying ordinary round-
ing techniques.

[0080] Any headings and subheadings used herein are for
organizational purposes only and are not meant to be used to
limit the scope of the description or the claims.

[0081] It will also be noted that, as used in this specifi-
cation and the appended claims, the singular forms “a,”
“an,” and “the” do not exclude plural referents unless the
context clearly dictates otherwise. Thus, for example, an
embodiment referencing a singular referent (e.g., “widget™)
may also include two or more such referents.

[0082] It will also be appreciated that embodiments
described herein may include properties, features (e.g.,
ingredients, components, members, elements, parts, and/or
portions) described in other embodiments described herein.
Accordingly, the various features of a given embodiment can
be combined with and/or incorporated into other embodi-
ments of the present disclosure. Thus, disclosure of certain
features relative to a specific embodiment of the present
disclosure should not be construed as limiting application or
inclusion of said features to the specific embodiment.
Rather, it will be appreciated that other embodiments can
also include such features.

1. A patient positioning system configured to position the
cervical spine of a patient in preparation for an anterior
cervical procedure, the system comprising:

a base section having a superior portion and an inferior

portion;

an upper body support attachable to the superior portion

of the base section and configured to support the head
and upper torso of the patient in a manner that aids in
opening cervical spine disk space; and

a traction strap assembly attachable to the base section

and configured to extend from the base section up
around the shoulders of the patient and along the
anterior side of the patient to a lower terminal end,



US 2024/0261168 Al

wherein the traction strap assembly is configured to move
the shoulders inferiorly when the terminal end is pulled
inferiorly.

2. The system of claim 1, wherein the base section
includes multiple layers, the multiple layers including at
least two separate types of foam of varying firmness.

3. The system of claim 1, further comprising a lower body
support positionable upon the inferior portion of the base
section and configured to support the legs of the patient.

4. The system of claim 1, wherein the traction strap
assembly includes two separate upper strap segments that
extend from respective upper terminal ends over the shoul-
ders of the patient before joining at a junction, and a lower
strap segment that joins the upper strap segments at the
junction and extends inferiorly from the junction.

5. The system of claim 1, wherein the upper body support
includes one or more selectively inflatable bladders for
adjusting patient position upon the upper body support.

6. The system of claim 1, wherein the upper body support
comprises:

a bottom surface and an upper surface;

a laterally extending apex forming part of the upper
surface and configured for supporting the patient’s
neck;

a head section extending horizontally from the apex or
sloping downward and in a superior direction from the
apex to the bottom surface, the head section including
a head depression for allowing the portion of the
patient’s head above the neck to sink into the head
depression; and

a scapulae section joined to the apex and sloping down-
ward therefrom, in an inferior direction, to the bottom
surface.

7. The system of claim 6, wherein the head depression is

open on a superior end of the upper body support.

8. The system of claim 6, wherein the apex sits about 2.5
to about 5.5 inches above the bottom surface.

9. The system of claim 6, wherein the scapulae section
slopes downward from the apex at an angle of about 5° to
about 20°.

10. The system of claim 6, wherein the scapulae section
includes a scapular bump projecting upwards from an upper
surface of the scapulae section, the scapular bump being
configured to support a portion of the patient’s back between
the scapulae.

11. The system of claim 6, wherein at least a portion of the
scapulae section has a width greater than a width of the head
section.

12. The system of claim 6, wherein the upper body
support further comprises a pair of downward sloping shoul-
der supports.

13. The system of claim 6, wherein the upper body
support further comprises an occipital pad with a curved
bottom surface that matches a curved surface of the head
section such that the occipital pad can be selectively angu-
larly adjusted.

14. The system of claim 3, wherein the lower body
support comprises:

a bottom surface and an upper surface;

a laterally extending apex forming part of the upper

surface and configured for supporting posterior sides of
knees of the patient;
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an upper leg section joined to the apex and sloping
downward therefrom, in a superior direction, to the
bottom surface;

a lower leg section joined to the apex and sloping down-
ward therefrom, in an inferior direction, to the bottom
surface; and

two leg depressions that each extend longitudinally along
the upper leg section, across the apex, and along the
lower leg section.

15. The system of claim 14, wherein the leg depressions
define a longitudinally extending median disposed between
the two leg depressions, and wherein the median increases
in width toward an inferior end.

16. The system of claim 14, wherein the leg depressions
define outer sidewalls on opposing outer sides of the leg
depressions, and wherein the outer sidewalls increase in
width toward an inferior end.

17. The system of claim 14, wherein the lower body
support further comprises one or more integrated strap
supports configured for receiving one or more straps,
wherein the one or more strap supports are inlayed such that
each have a bottom surface that extends no lower than the
bottom surface of the lower body support.

18. The system of claim 14, wherein the lower leg section
further comprises heel depressions each disposed in respec-
tive leg depressions, the heel depressions allowing the heels
of the patient to sink lower than the upper surface of the leg
depressions.

19. A patient positioning system configured to position the
cervical spine of a patient in preparation for an anterior
cervical procedure, the system comprising:

a base section having a superior portion and an inferior

portion;

an upper body support attachable to the superior portion
of the base section and configured to support the head
and upper torso of the patient in a manner that aids in
opening cervical spine disk space, the upper body
support comprising
a bottom surface and an upper surface,

a laterally extending apex forming part of the upper
surface and configured for supporting the patient’s
neck,

a head section extending horizontally from the apex or
sloping downward and in a superior direction from
the apex to the bottom surface, the head section
including a head depression for allowing the portion
of the patient’s head above the neck to sink into the
head depression, and

a scapulae section joined to the apex and sloping
downward therefrom, in an inferior direction, to the
bottom surface; and

a traction strap assembly attachable to the base section
and configured to extend from the base section up
around the shoulders of the patient and along the
anterior side of the patient to a lower terminal end, the
traction strap assembly being configured so as to move
the shoulders inferiorly when the terminal end is pulled
inferiorly.

20. A patient positioning system configured to position the
cervical spine of a patient in preparation for an anterior
cervical procedure, the system comprising:

a base section having a superior portion and an inferior

portion; and
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a lower body support positionable upon the inferior
portion of the base section and configured to support
the legs of the patient, the lower body support com-
prising
a bottom surface and an upper surface,

a laterally extending apex forming part of the upper
surface and configured for supporting posterior sides
of knees of the patient,

an upper leg section joined to the apex and sloping
downward therefrom, in a superior direction, to the
bottom surface,

a lower leg section joined to the apex and sloping
downward therefrom, in an inferior direction, to the
bottom surface, and

two leg depressions that each extend longitudinally
along the upper leg section, across the apex, and
along the lower leg section; and

a traction strap assembly attachable to the base section
and configured to extend from the base section up
around the shoulders of the patient and along the
anterior side of the patient to a lower terminal end, the
traction strap assembly being configured so as to move
the shoulders inferiorly when the terminal end is pulled
inferiorly.



