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(54) Head support apparatus for spinal surgery

(57) An apparatus comprising a head support (114)
including a shell (140)having an upwardly facing concave
interior surface (142) contoured to accommodate a pa-
tient’s face, the shell having a cutout (160) in a region
thereof that corresponds to a patient’s eyes, nose and
mouth, and a relatively flat foam pad (120) having a cutout
(178) in a region thereof that corresponds to a patient’s
eyes, nose and mouth, the foam pad (120) moving from
a flat state into a curved state as it moves down into the
shell (140) under the weight of a patient’s head.
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit under 35
U.S.C. § 119(e) of U.S. provisional patent applications
serial nos. 60/670,027 filed April 11, 2005; 60/670,040
filed April 11, 2005; 60/670,041 filed April 11, 2005; and
60/720,598 filed September 26, 2005; and is a continu-
ation-in-part of U.S. application serial no. 11/229,759
filed September 19, 2005, which claims the benefit under
35 U.S.C. § 119(e) of U.S. provisional patent application
serial no. 60/626,627 filed November 10, 2004. U.S. pro-
visional applications serial nos. 60/670,027; 60/670,040;
60/670,041; 60/720,598 and U.S. application serial no.
11/229,759 are hereby expressly incorporated by refer-
ence herein.

BACKGROUND OF THE INVENTION

[0002] The present disclosure generally relates to sur-
gical tables, and particularly to surgical tables for spinal
surgery. More particularly, the present disclosure relates
to an apparatus for supporting a patient’s head during
spinal surgery.
[0003] Positioning of a patient is an important consid-
eration in spinal surgery. A patient undergoing spinal sur-
gery must be properly positioned in a prone position to
provide the surgeon adequate access to a surgical site.
Some known surgical tables are usable for spinal sur-
geries, such as a surgical table shown in U.S. Patent No.
5,131,106 and a surgical table extension shown in U.S.
Patent No. 4,995,067. U.S. Patents Nos. 5,131,106 and
4,995,067 are hereby incorporated by reference herein.

SUMMARY OF THE INVENTION

[0004] The present invention comprises an apparatus
having one or more of the features recited in the claims
or one or more of the following features, which alone or
in any combination may comprise patentable subject
matter:
[0005] A head support apparatus may comprise a base
configured to mount on the frame, a post coupled to the
base and extending upwardly therefrom, a head support
for supporting the head of a patient lying in a prone po-
sition on the frame, and a lockable joint coupled to the
post and coupled to the head support to position the head
support above the base. The lockable joint, when locked,
may prevent movement of the head support along the
post and may prevent movement of the head support
relative to the post about a plurality of axes. The lockable
joint, when unlocked, may allow movement of the head
support along the post and may allow movement of the
head support relative to the post about the plurality of
axes.
[0006] At least the base and the head support may be
formed of radiolucent material. The lockable joint may

include a housing movable along the post and a handle
coupled to the housing and configured to lock the housing
at a selected longitudinal position along the post and lock
the lockable joint against movement about the plurality
of axes. The handle may be movable between a first po-
sition in which the lockable joint is locked and a second
position in which the lockable joint is unlocked. The han-
dle may be removably coupled to the housing. A tether
may support the handle when the handle is not coupled
to the housing. The lockable joint may comprise a ball
joint. The lockable joint may comprise a modular support
configured to be coupled to each of a plurality of head
supports. As used herein, the term "head support" broad-
ly includes skull clamps, head rings, forehead supports,
horseshoe headrests, and the like.
[0007] The base may include a pair of longitudinally
extending and transversely spaced side portions and a
cross portion extending transversely between the side
portions. The side portions may define a space below
the head support which is substantially free of any struc-
ture that would interfere with the caregiver having rela-
tively unrestricted access to the mouth, the nose and the
eyes of a patient lying in a prone position. A mirror may
be coupled to the cross portion below the head support
for movement between a use position adjacent a patient’s
face and a storage position away from the patient’s face.
A friction mechanism may be coupled to the mirror and
coupled to the cross portion of the base to maintain the
mirror at a selected angular position.
[0008] A lockable second joint may be coupled to the
cross portion and coupled to the post. The lockable sec-
ond joint, when locked, may prevent lateral movement
of the post along the cross portion. The lockable second
joint, when unlocked, may allow lateral movement of the
post along the cross portion. The lockable second joint
may include a mounting block having a downwardly fac-
ing channel sized to receive the cross portion and a han-
dle coupled to the mounting block and configured to lock
the mounting block at a selected transverse position
along the cross portion.
[0009] The head support may comprise a shell having
an upwardly facing concave interior surface and a chin
support coupled to a pair of laterally spaced arms that
extend outwardly from a downwardly facing surface of
the shell. The shell may have a cutout in communication
with an opening formed by the chin support and the lat-
erally spaced arms to allow one or more tubes, such as
an endotracheal tube, to be routed therethrough to a pa-
tient’s nose and/or mouth. The arms may be located be-
low the upwardly facing surface of the shell to define a
space above the arms through which one or more tubes
may be routed to a patient’s nose and/or mouth. The shell
may be molded from a plastic material, and the cutout
may be integrally molded therewith.
[0010] In some embodiments, a head support appara-
tus may comprise a head support including a shell having
a chin pad and a foam pad having a downwardly opening
recess configured to receive the chin pad when the head
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support supports the head of a patient lying in a prone
position with the foam pad interposed between the shell
and the patient’s face. The shell may have a pair of posts
that extend downwardly from a downwardly facing sur-
face of the shell, and the foam pad may have a pair of
laterally spaced tabs that are configured to attach to the
posts.
[0011] In some other embodiments, a head support
apparatus may comprise a head support including a shell
having an upwardly facing concave interior surface and
a relatively flat foam pad that moves from a flat state into
a curved state as it moves down into the shell under the
weight of a patient’s head. The shell and the flat foam
pad may each have a cutout in a region thereof that cor-
responds to a patient’s eyes, nose and mouth. The side
walls of the cutout in the foam pad may flare outwardly
away from a patient’s face as the foam pad moves into
the curved state under the weight of a patient’s head.
The foam pad may be made from water-based poly-
urethane foam.
[0012] In still other embodiments, a head support ap-
paratus may comprise a base configured to mount on a
frame, an inclined plane coupled to the base and a foam
block having a downwardly facing surface configured to
engage an upwardly facing surface of the inclined plane.
The inclined plane and the foam block may each have a
cutout in a region thereof that corresponds to a patient’s
eyes, nose and mouth.
[0013] In some embodiments, a head support appara-
tus may comprise a base configured to mount on the
frame, a vertically adjustable post coupled to the base
and extending generally upwardly therefrom, a relatively
shallow dish coupled to the post and a foam block having
a downwardly facing surface configured to engage an
upwardly facing surface of the dish. The foam block and
the dish may each have a cutout in a region thereof cor-
responding to a patient’s eyes, nose and mouth.
[0014] In other embodiments, a head support appara-
tus may comprise a base configured to mount on the
frame, a U-shaped support coupled to the base and ex-
tending generally upwardly therefrom and a foam block
coupled to a bight portion of the U-shaped support for
pivoting movement about a transverse axis. The foam
block and the dish may each have a cutout in a region
thereof corresponding to a patient’s eyes, nose and
mouth.
[0015] Additional features, which alone or in combina-
tion with any other feature(s), including those listed above
and those listed in the claims, may comprise patentable
subject matter and will become apparent to those skilled
in the art upon consideration of the following detailed
description of illustrative embodiments exemplifying the
best mode of carrying out the invention as presently per-
ceived.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The detailed description particularly refers to

the following figures, in which:

Fig. 1 is a perspective view of a spinal surgery ex-
tension having one end coupled to a surgical table
and having the other end supported by an adjustable
telescopic support showing the spinal surgery exten-
sion having a pair of laterally spaced siderails to
which head, chest and hip supports are removably
secured;
Fig. 2 is an enlarged perspective view of the head
support showing a C-shaped base removably se-
cured to the siderails, a post extending forwardly and
upwardly from the base, a head support, a lockable
upper joint coupled to the post and coupled to the
head support, a contoured foam pad positioned
above the head support, a removable handle cou-
pled to the post by a tether, a lockable lower joint
coupled to the base and coupled to the post, and a
mirror (in phantom) pivotably coupled a cross portion
of the base;
Fig. 3 is a plan view of the head support apparatus;
Fig. 4 is a side elevation view of the head support
apparatus showing the mirror in a use position (in
solid) and in a storage position (in phantom);
Fig. 5 is an end elevation view of the head support
apparatus;
Fig. 6 is a bottom perspective view of the head sup-
port apparatus showing the base, a pair of hinges
pivotably coupling the mirror to the base, and a U-
shaped handle coupled to the lockable lower joint;
Fig. 7 is an enlarged perspective view showing the
lockable upper joint having a housing, a threaded
shaft having a hex head extending outwardly from
the housing, and the handle having a hex socket
coupled to the post by the tether;
Fig. 8 is a cross sectional plan view of the lockable
upper joint;
Fig. 9 is a bottom perspective view showing the C-
shaped base having a pair of laterally spaced side
portions and a cross portion transversely extending
between the side portions, the side portions having
downwardly opening channels for receiving the sid-
erails of the spinal surgery extension, a block having
a downwardly opening channel for receiving the
cross portion of the base, the block having a down-
wardly opening slot for receiving a bight portion of
the U-shaped handle, a cover plate configured to be
secured to the underside of the block, and the post
extending forwardly and upwardly from the block;
Figs. 10 and 11 are cross sectional views of the lock-
able lower joint showing the U-shaped handle in the
locked position and unlocked position, respectively;
Fig. 12 is a perspective view showing a relatively flat
foam pad;
Figs. 13 and 14 are plan and side elevational views
of the foam pad of Fig. 12;
Figs. 15-31 disclose other embodiments of the head
support apparatus;
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Fig. 32 is a part side view and a part cross sectional
view of the contoured foam pad of Fig. 2 showing a
tab of the contoured foam pad attached to a down-
wardly extending post of the head support and show-
ing a recess on an underside of the contoured foam
pad for receiving a chin support of the head support;
and
Figs. 33 and 34 are diagrammatic views showing the
foam pad of Figs. 12-14 before and after it is bent to
conform to the interior surface of the head support.

DETAILED DESCRIPTION OF THE DRAWINGS

[0017] As shown in Fig. 1, a spinal surgery extension
20 is coupled to a surgical table 22. Illustratively, the sur-
gical table 22 has a base 24, a pedestal 26, and a patient
support deck 28. The deck 28 includes a head section
30, a seat section 32, and a foot section 34. The head
and foot sections 30, 34 are pivotably coupled to the seat
section 32 about respective transverse axes 36, 38. Each
deck section 30, 32, 34 includes two utility or accessory
rails 40 on opposite sides thereof. The deck 28 is pivot-
able about a transverse axis 42 between Trendelenberg
and reverse-Trendelenberg positions. In addition, the
deck 28 is pivotable about a longitudinal axis 44. In Fig.
1, the head section 30 is pivoted downwardly to an out-
of-the-way position so that the spinal surgery extension
20 can be attached to a head end 46 of the surgical table
22.
[0018] The spinal surgery extension 20 includes a gen-
erally rectangular frame 50, an adjustable telescopic sup-
port 52, and a generally U-shaped base 54. An upper
end 56 of the telescopic support 52 is coupled to the
frame 22 by an upper multi-axes joint 58 and a lower end
60 of the telescopic support 52 is coupled to the base 54
by a lower multi-axes joint 62. In the illustrated embodi-
ment, the upper joint 30 is a universal joint and the lower
joint 30 is a ball joint. The rectangular frame 50 includes
left and right longitudinally extending transversely
spaced siderails 70, 72 and head and foot end cross rails
74, 76 extending transversely between the siderails 70,
72 near head and foot ends of the frame 50. The head
end cross rail 74 is coupled to the telescopic support 52
via the upper joint 58. Two pivot shafts 78 extend out-
wardly from foot end cross rail 76. The pivot shafts 78
are supported by associated rail clamps 80 secured to
the accessory rails 40 of the seat section 32 of the surgical
table 22. The pivot shafts 78 allow the frame 50 to pivot
about a transverse axis 82 relative to the surgical table
22.
[0019] The siderails 70, 72 and the cross rails 74, 76
of the frame 50 have a generally rectangular cross sec-
tion. In the illustrated embodiment, the rails 70, 72, 74,
76 are each about 1.5 inches (about 3.81 centimeters)
high and about 1.25 inches (about 3.175 centimeters)
wide. The inside spacing between the siderails 70, 72 is
about 14.5 inches (about 36.83 centimeters). The inside
spacing between the cross rails 74, 76 is about 48.5 inch-

es (about 123.2 centimeters). The rails 70, 72, 74, 76 are
made from radiolucent material, such as carbon fiber
tube with a foam core, so that they do not interfere with
x-ray imaging of a patient supported in a prone position
on the frame 50 during spinal surgery. For certain surgical
procedures, such as spinal surgery, it is desirable to have
x-ray images of the patient to guide the surgeon in per-
forming the surgery.
[0020] The telescopic support 52 includes a crank han-
dle 90 which is operable to vary the height of the head
end of the frame 50 between about 30 inches (about 76.2
centimeters) and about 42 inches (about 106.68 centim-
eters) above a floor 92. The U-shaped base 54 includes
a bight portion 94 and two spaced legs 96 which flare
outwardly. When the frame 50 is attached to the surgical
table 22, the legs 96 extend toward the surgical table as
shown in Fig. 1. Two wheels 98 are coupled to the bight
portion 94 such that the wheels 98 are spaced from the
floor when the legs 94 are resting on the floor 92. Each
leg 96 has a hook 88 at its free end. For storage, the
frame 50 is detached from the surgical table 22 and folded
downwardly so that the pivot shafts 78 are received in
the respective hooks 88. The telescopic support 52 is
extended by turning the crank 90, thereby firmly securing
the pivot shafts 78 to the hooks 88. The extension 20 can
be tilted so that wheels 98 engage the floor 92 and the
assembly can then be rolled along the floor 92.
[0021] As shown in Fig. 1, head, chest and hip support
apparatuses 100, 102, 104 are coupled to the frame 50
for supporting a patient in a prone position during spinal
surgery. The head support apparatus 100 supports the
head of a patient lying in a prone position during spinal
surgery. Likewise, the chest and hip support apparatuses
102, 104 support the chest and the hips of the patient
lying in a prone position during spinal surgery. In use,
the upper body of a patient lying in a prone position is
supported on the head, chest and hip support appara-
tuses 100, 102, 104 attached to the frame 50, with at
least portions of the legs of the patient supported on the
surgical table 22 to which the extension 20 is coupled.
The pivotable coupling of the foot end of the frame 50 to
the surgical table 20, the pivotable coupling of the head
end of the frame 50 to the telescopic support 52 and the
pivotable coupling of the telescopic support 52 to the
base 54 allow articulation of the table 22 within a range
of movement without creating undue stresses and/or
bending moments in the extension 20 and/or the table 22.
[0022] The chest and hip support apparatuses 102,
104 are described in detail in PCT International Publica-
tion No. (Attorney Docket No. 7175-79622) entitled "Body
Support Apparatus for Spinal Surgery," which is hereby
incorporated by reference herein. The spinal surgery ex-
tension 20 is described in detail in PCT International Pub-
lication No. (Attorney Docket No. 7175-79618) entitled
"Accessory Frame for Spinal Surgery," which is also
hereby incorporated by reference herein.
[0023] As shown in Fig. 2, the head support apparatus
100 includes a generally C-shaped base 110 configured
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to mount on the frame 50, a post 112 coupled to the base
110 and extending forwardly and upwardly therefrom, a
head support 114 for supporting the head of a patient
lying in a prone position during spinal surgery, and a lock-
able upper joint 116 coupled to the post 112 and coupled
to the head support 114 to position the head support 114
above the base 110 in a spaced-apart relationship. The
head support 114 is made from a relatively rigid radiolu-
cent plastic material, such as polyethylene. To reduce
the risk of injuries to a patient’s face caused by the weight
of the patient’s own head, a cushion, such as a contoured
foam pad 120 shown in Fig. 2, is interposed between the
patient’s face and the head support 114. The contoured
foam pad 120 is made from cosmetic foam, such as wa-
ter-based polyurethane foam. Figs. 12-14 show a rela-
tively thin flat foam pad 122 which may be substituted for
the foam pad 120.
[0024] The lockable joint 116, when locked, prevents
vertical movement of the head support 114 along the post
112 and prevents movement of the head support 114
relative to the post 112 about a plurality of axes. As used
herein, the term "plurality of axes" means at least two
axes. The lockable joint 116, when unlocked, allows ver-
tical movement of the head support 114 along the post
112 and allows movement of the head support 114 rel-
ative to the post 112 about a plurality of axes. Thus, the
lockable joint 116, when unlocked, may allow movement
of the head support 114 relative to the post 112 about
two axes, three axes, and so on. Further, as used herein,
the term "spinal surgery" is used in a general sense to
mean any back surgery, including the spinal surgery, in
which a patient is supported in a prone position with the
patient’s head supported by the head support 114.
[0025] In the illustrated embodiment, as shown, for ex-
ample, in Fig. 9, the base 110 includes a pair of longitu-
dinally extending and transversely spaced side portions
130, 132 and a cross portion 134 extending transversely
between the side portions 130, 132. The side portions
130, 132 and the cross portion 134 define a space below
the head support 114 which is substantially free of any
structure that would interfere with the caregiver having
relatively unrestricted access to the mouth, the nose and
the eyes of a patient lying in a prone position with the
patient’s head supported by the head support. As shown
in Fig. 6, a mirror 122 is coupled to the cross portion 134
below the head support 114 for pivoting movement about
a generally transversely extending axis 124 between a
storage position (shown in phantom in Fig. 4) away from
a patient’s face and a use position (shown in solid in Fig.
4) adjacent the patient’s face so that a caregiver can view
the patient’s mouth, nose and eyes in the mirror 122. In
the illustrated embodiment, the base 110 is about 10 inch-
es (about 25.4 centimeters) long, about 17.75 inches
(about 45.085 centimeters) wide, and about 2 inches
(about 5.08 centimeters) high. Although, the illustrated
base 110 has a C-shaped configuration in plan view, it
may very well have a different configuration in plan view,
such as an H-configuration. In the illustrated embodi-

ment, the base 110 is made from radiolucent material,
such as ABS plastic.
[0026] As shown in Fig. 2, the head support apparatus
100 includes a lockable lower joint 118 coupled to the
cross portion 134 and coupled to the post 112. The lock-
able joint 118, when locked, prevents lateral movement
of the post 112 along the cross portion 134, and the lock-
able joint 118, when unlocked, allows lateral movement
of the post 112 along the cross portion 134. In the illus-
trated embodiment, as shown in Fig. 7, the post 112 has
a first portion 136 that extends forwardly and upwardly
from the lockable joint 118 and a second portion 138 that
extends upwardly from the first portion 136. In the illus-
trated embodiment, the post 112 has a diameter of about
0.625 inches (about 1.5875 centimeters) and a height of
about 9.0 inches (about 22.86 centimeters). The post 112
is made of stainless steel. As used herein, the terms
"transverse" and "lateral" are used interchangeably, and
each term is intended to have the broad meanings of
both.
[0027] Referring to Figs. 2-5 in general and Fig. 3 in
particular, the head support 114 includes a cradle or shell
140 having an upwardly facing generally concave interior
surface 142 dimensioned to accommodate the facial
structure of a patient resting in a prone position and a
chin pad or support 144 coupled the shell 140 by a pair
of laterally spaced side arms 146, 148. As used herein,
the phrase "patient lying or resting in a prone position"
means patient lying or resting in a prone position with the
patient’s head supported by the head support 114. In the
illustrated embodiment, the side arms 146, 148 are each
attached to a downwardly facing surface 150 (Fig. 4) of
the shell 140 by two screws 152. The upwardly facing
surface 142 of the shell 140 is countersunk at locations
corresponding to the screws 152 to avoid any projecting
or otherwise obstructing parts. The upwardly and down-
wardly facing surfaces 142, 150 of the shell 140 are gen-
erally parallel to each other in a region thereof that cor-
responds to the forehead of a patient lying in a prone
position such that the shell 140 has a generally uniform
thickness of about 0.125 inches (about 0.3175 centime-
ters) in this region.
[0028] Although, in the illustrated embodiment, the
side arms 146, 148 are coupled to the downwardly facing
surface 150 of the shell 140, they may very well be con-
nected to the upwardly facing surface 142 of the shell
140. Also, it is noted that any suitable fasteners, such as
pins, studs, rivets, nut and bolt combinations, and the
like, may be used for attaching the side arms 146, 148
to the shell 140. In the illustrated embodiment, the chin
pad 144 is integrally formed with the side arms 146, 148.
In other embodiments, the chin pad 144 may be sepa-
rately formed from the side arms 146, 148 and then at-
tached to the side arms 146, 148 by suitable fasteners.
Although, in the illustrated embodiment, the chin pad 144
is attached to the shell 140 by two laterally spaced side
arms 146, 148, it is understood that, in other embodi-
ments, the chin pad 144 may be attached to the shell 140
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by one arm, instead of two arms, that extends outwardly
from the shell 140. In some embodiments, the chin pad
144 and the side arms 146, 148 may be integrally formed
with the shell 140. In the illustrated embodiment, the shell
140, the chin pad 144 and the side arms 146, 148 are all
molded from a generally rigid radiolucent plastic material,
such as polyethylene.
[0029] Referring to Fig. 3, the shell 140 has a cutout
160 in a region thereof that generally corresponds to the
eyes and nose of a patient lying in a prone position. The
cutout 160 opens outwardly through the upwardly and
downwardly facing surfaces 142, 150 of the shell 140. In
addition, the cutout 160 opens outwardly through a bot-
tom edge 190 of the shell 140. The cutout 160 has a
generally elliptical or oval first portion 164 and a short
generally hourglass-shaped second portion 166. The
cutout 160 defines a pair of spaced-apart inwardly pro-
jecting tongue portions 168. The second portion 166 of
the cutout 160 has a transverse width that varies from
broad-to-narrow-to-broad in a direction toward a patient’s
mouth. The average transverse width of the first portion
164 is greater than the average transverse width of the
second portion 166. In the illustrated embodiment, the
cutout 160 is integrally molded with the shell 140.
[0030] Still referring to Fig. 3, the chin pad 144 and the
laterally spaced side arms 146, 148 define an opening
170 in a region that generally corresponds to the mouth
of a patient lying in a prone position. In plan view, as
shown, for example, in Fig. 3, the side arms 146, 148 are
curved, generally echoing the shape of the chin area of
a patient lying in a prone position. The first portion 164
of the cutout 160 is in communication with the opening
170 through the second portion 166 of the cutout 160.
The cutout 160 and the opening 170 are configured to
allow one or more tubes, such as an endotracheal tube,
to be routed therethrough to a patient’s nose and/or
mouth to provide life support to the patient. As shown in
Fig. 2, the side arms 146, 148 are located below the up-
wardly facing surface 142 of the shell 140 and below an
upwardly facing surface 172 (Fig. 32) of the chin pad 144
to define a clearance space 156 (Fig. 32) above the side
arms 146, 148 through which these tubes may be routed
to a patient’s nose and/or mouth. Thus, the tubes carrying
medical gases may be routed from life support equipment
through the clearance space over the side arms 146,
148, then through the cutout 160 and/or the opening 170,
to a patient’s nose and/or mouth. The C-shaped design
of the base 110, positioning the head support 114 above
the base 110, positioning of the side arms 146, 148 below
the upwardly facing surface 142 of the shell 140, and the
positioning of the cutout 160 and the opening 170 of the
head support 114 provide relatively unrestricted access
to a patient’s airway and allows monitoring of the patient’s
eyes.
[0031] As shown in Figs. 2 and 32, the contoured foam
pad 120 has tabs 180 which are secured to posts 182
extending downwardly from the underside of the shell
140. The foam pad 120 has a cutout 178 that generally

echoes the cutout 160 and the opening 170 of the head
support 114. The upwardly facing surface 142 of the shell
140 is countersunk at locations corresponding to the
posts 182 to avoid any projecting or otherwise obstructing
parts. The underside 186 of the foam pad 120 has an
oval-shaped ridge 188 defining a recess 189 in a region
thereof that corresponds to the chin pad 144 of the head
support 114. As shown in Fig. 32, the chin pad 144 is
received in the recess 189 when the head support 114
supports the head of a patient lying in a prone position
with the foam pad 120 interposed between the shell 140
and the patient’s face.
[0032] In plan view, as shown, for example, in Fig. 3,
the shell 140 generally echoes the shape of the upper
portion of the face of a patient lying in a prone position.
As used herein, the phrase "upper portion of the face"
means the portion of the face above the mouth of the
patient. The shell 140 has the split bottom edge 190, a
pair of generally parallel laterally spaced side edges 192
that extend forwardly from the opposite ends of the bot-
tom edge 190, and a curved top edge 194 connecting
the forward ends of the side edges 192. As shown, for
example, in Fig. 2, the shell 140 has a reinforcing bead
196 along the bottom, side and top edges 190, 192, 194.
In a side view, as shown in Fig. 4, the reinforcing bead
196 defines a generally flat horizontal surface.
[0033] As shown in Fig. 4, the shell 140 has oppositely
disposed reinforcing ribs 198 that extend downwardly
from the side edges 192. Each rib 198 has a first portion
having a first thickness near the of the curved top edge
194 and a second portion having a second thickness that
is smaller than the first thickness and that diminishes
somewhat near the bottom edge 190. As shown in Fig.
2, the shell 140 has a mounting block 210 that extends
forwardly and downwardly from the curved top edge 194.
The block 210 has a longitudinally extending opening
that opens outwardly through a forwardly facing surface
of the block 210.
[0034] The lockable upper joint 116 is coupled to the
post 112 and coupled to the head support 114. As shown
in Fig. 8, the lockable joint 116 comprises a ball joint 230
including a cylindrical housing 232 having a longitudinal
axis 234. The housing 232 includes a small diameter bore
236 and a large diameter bore 238. The small diameter
bore 234 is sized to hold a ball 240 in place at seat por-
tions 242. The ball 240 is free to simultaneously rotate
about a plurality of axes within the confines of the small
diameter bore 236. As shown in Fig. 4, a dog-legged
support arm 244 extends outwardly from the ball 240
through the small diameter bore 236 in the housing 232.
An end portion 246 of the support arm 244 is inserted
into the longitudinally extending opening in the mounting
block 210 of the head support 114 and held in place in
the opening 212 by two screws. The dog-legged support
arm 244 secures the head support 114 to the ball joint
230.
[0035] The large diameter bore 238 of the housing 232
is configured to receive an insert 250 which is disposed
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between the ball 240 and the post 112, which extends
vertically upwardly from the base 110. The post 112 ex-
tends though oppositely disposed openings in the hous-
ing 232, which define an axis 256 that is disposed gen-
erally perpendicularly to the longitudinal axis 234 of the
housing 232. The longitudinal axis 234 of the housing
232 extends generally horizontally when the post 112
extending through the openings in the housing 232 ex-
tends generally vertically.
[0036] Referring to Figs. 7 and 8, a sleeve 260 having
a threaded end portion 262 is threaded into a threaded
opening 264 in the housing 232. The sleeve 260 has a
small diameter bore 266, a large diameter bore 268, and
an annular seat portion 270 formed at the juncture of
small and large diameter bores 266, 268. The small di-
ameter bore 266 of the sleeve 260 has internal threads.
A stud 272 is threaded into the threaded bore 266 in the
sleeve 260 such that a distal end 274 of the stud 272
extends into the housing 232 to engage the insert 250
sandwiched between the ball 240 and the post 112. A
collar portion 276 of the stud 272 is configured to engage
the seat portion 270 of the sleeve 260 as the stud 272 is
threaded out of the sleeve 260, thereby preventing acci-
dental removal of the stud 272 from the sleeve 260.
[0037] As the stud 272 is threaded into the housing
232, a force is applied to the insert 250. This force in turn
applies a force against both the ball 240 and the post 112
to simultaneously lock both the ball 240 and the post 112
against movement. This locks the longitudinal position
of the support arm 244 (and the head support 114 se-
cured thereto) along the post 112, and also locks the
angular position of the support arm 244 (and the head
support 114 secured thereto) relative to the post 112.
The housing 232 is enclosed between first and second
covers 246, 248. The covers 246, 248 have holes that
line up with the associated holes in the housing 232. In
the illustrated embodiment, the covers are made from
soft plastic material, such as Vinyl. The lockable joint 116
is of the type disclosed in U.S. Patent No. 6,622,324,
which is hereby incorporated by reference herein.
[0038] As shown in Fig. 7, the stud 272 has a hex head
280 which is configured to be received in a hex socket
282 of a removable handle 284. To unlock the ball joint
230, the removable handle 284 is coupled to the stud
272 and turned anticlockwise. To lock the ball joint 230,
the handle 284 is turned clockwise. Normally, the handle
284 is detached from the stud 272 and supported by a
tether 286 which has its other end secured to the post
112. Detaching the handle 284 from the stud 272 when
not in use prevents accidental unlocking of the lockable
joint 116 that can, in turn, cause the head support 114
to precipitously drop during surgery. As an added pre-
caution, a lockable stop collar 290 is secured to the ver-
tically extending portion 138 of the post 112 by a thumb
screw 292 just below the lockable joint 116. The vertical
position of the stop collar 290 can be adjusted along the
post 112.
[0039] As shown in Fig. 9, the C-shaped base 110 in-

cludes the side portions 130, 132 and the cross portion
134 extending laterally between the side portions 130,
132. Each side portion 130, 132 includes a downwardly
facing channel 310 for receiving an associated siderail
70, 72 of the frame 50. Each siderail 70, 70 has a gen-
erally rectangular cross section, and each downwardly
facing channel 310 in the side portion 130, 132 has a
complementary generally rectangular cross section. As
shown in Fig. 3, the head support apparatus 100 includes
clamps 320, 322 for securing the side portions 130, 132
to the respective siderails 70, 72. The clamps 320, 322
are described in detail in PCT International Publication
No. (Attorney Docket No. 7175-79624) entitled "Acces-
sory Rail Clamp with Latch and Lock Mechanisms," which
is hereby incorporated by reference herein.
[0040] As shown in Fig. 6, the mirror 122 is coupled to
the cross portion 134 by a pair of hinges assemblies 340
for pivoting movement between a storage position
(shown in phantom Fig. 4) away from a patient’s face and
a use position (shown in solid in Fig. 4) adjacent the pa-
tient’s face. Each hinge assembly 340 has a first portion
342 that is secured by a screw 344 to a downwardly facing
recessed ledge portion 316 (Fig. 9) of the cross portion
134. Each hinge assembly 340 has a second portion 346
that is secured to the mirror 122 by two nut and bolt com-
binations 348. Each hinge assembly 340 includes a fric-
tion mechanism 350 that produces a controlled friction
that allows the mirror 122 to rotate when a caregiver ap-
plies a rotative force, but that maintains the mirror 122
at a selected angular position when the force is removed.
[0041] As noted above, the lockable lower joint 118 is
coupled to the base 110 and coupled to the post 112.
Referring to Figs. 6 and 9-11, the lockable joint 118 in-
cludes a sliding mounting block 360 coupled to the cross
portion 134 of the base 110 for movement along the cross
portion 134 and a U-shaped handle 362 coupled to the
block 360 and configured to lock the block 360 at a se-
lected lateral position along the cross portion 134. The
handle 362 is movable between a locked position shown
in Fig. 10 in which the lockable joint 118 is locked and
an unlocked position shown in Fig. 11 in which the lock-
able joint 118 is unlocked.
[0042] As shown in Figs. 6 and 9, the cross portion 134
has a central portion 370 having a first thickness con-
necting end portions 372 having a second thickness,
which is greater than the first thickness. The block 360
includes a downwardly facing channel 374 for slidably
receiving the reduced-thickness central portion 370 of
the cross portion 134. The reduced-thickness central por-
tion 370 has a generally rectangular cross-section, and
the downwardly facing channel 374 in the block 360 has
a complementary generally rectangular cross-section.
The block 360 is movable along the reduced-thickness
central portion 370 between inwardly facing step portions
376 defined at the juncture of the reduced-thickness cen-
tral portion 370 and the end portions 372. As shown in
Fig. 6, the U-shaped handle 362 has a bight portion 380
connecting leg portions 382. The bight portion 380 of the
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handle 362 is rotatably received in a downwardly facing
slot 384 in the block 360. A cover plate 386 is secured
to the block 360 such that the cover plate 386 and the
block 360 are disposed on the opposite sides of the re-
duced-thickness central portion 370 of the base 110 and
the bight portion 380 of the handle 362 as shown in Figs.
10 and 11.
[0043] Still referring to Figs. 10 and 11, the cover plate
386 is secured to the block 360 by a pair of screws 388
near a head end of the block 360 and a screw 390 near
a foot end of the block 360. The head end screws 388
extend through slightly oversized openings in the cove
plate 386 and are threaded into threaded openings in the
block 360. A set of four Belleville washers 392 are insert-
ed between the underside of the cover plate 386 and the
head portion of each of the head end screws 388. The
foot end screw 390 extends through a slightly oversized
opening in the cove plate 386 and is threaded into a
threaded opening in the block 360. As shown in Fig. 10,
the Belleville washers 392 serve to clamp the sliding
block 360 to the reduced-thickness central portion 370
when the U-shaped handle 362 is in the locked position.
A set screw 394 is threaded into a threaded opening in
the cover plate 386 such that a distal end 396 of the set
screw 394 extends through an opening in the block 360
to engage the bight portion 380 of the U-shaped handle
362. The distal end 396 of the set screw 394 engages a
flat portion 398 of the bight portion 380 when the handle
362 is in the locked position as shown in Fig. 10. As the
U-shaped handle 362 is pivoted from the locked position
shown in Fig. 10 to the unlocked position shown in Fig.
11, the bight portion 380 pushes down on the set screw
394 to cause the cover plate 386 to move away from the
block 360 to free the block 360 to move sideways along
the central cross portion 370 of the base 110.
[0044] Figs. 12-14 shows another embodiment of the
contoured foam pad 120. The pad 122 is relatively thin
and flat. The pad 122 is interposed between the patient’s
face and the head support shell 140 during surgery to
reduce the risk of injuries to the patient’s face. The pad
122 has oppositely disposed upwardly and downwardly
facing surfaces 400, 402 and a side wall 404 extending
therebetween. The upwardly and downwardly facing sur-
faces 400, 402 of the pad 122 are generally parallel to
each other so that the pad 122 has a generally uniform
thickness as shown in Fig. 14. In plan view, the pad 122
generally echoes the shape of a patient’s face as shown
in Fig. 13. The pad 122 has a cutout 406 in a region
thereof that generally corresponds to the eyes, nose and
mouth of a patient lying in a prone position. The cutout
406 opens outwardly through the upwardly and down-
wardly facing surfaces 400, 402 of the pad 122. A first
portion 408 of the cutout 404 has a generally oval shape
and a second portion 410 of the cutout has a generally
trapezoidal shape. The width of the second portion 410
varies from narrow-to-broad in a direction toward a pa-
tient’s chin. The average width of the first portion 408 is
greater than the average width of the second portion 410.

[0045] The pad 122 has oppositely disposed tabs 412
which extend outwardly from the side wall 404 of the pad
122. In illustrated embodiment, the tabs 412 in the pad
122 have slots 414 for attaching elastic straps or bands.
The other ends of the straps are configured to be attached
to the underside of the shell 140 by suitable fasteners to
secure the pad 122 to the shell 140. In some embodi-
ments, the tabs 414 of the pad 122 are configured to
engage complementary tabs (not shown) provided on
the shell 140 to properly position the pad 122 with respect
to the shell 140. When the head of a patient lying in a
prone position is supported by the head support 114 with
the pad 122 interposed between the head support 114
and the face of the patient, the cutout 406 in the pad 122
generally aligns with the cutout 160 and the opening 170
in the head support 114. One or more tubes carrying
medical gases and/or fluids may be routed from life sup-
port equipment through the cutout 160 and the opening
170 in the head support 114, and then through the cutout
406 in the pad 122 to a patient’s nose and/or mouth.
[0046] Figs. 33 and 34 show the pad 122 moving from
a flat state (Fig. 33) into a curved state (Fig. 34) as it
moves down into the head support shell or cradle 140
under the weight of a patient’s head. As best shown in
Fig. 34, side walls 416 of the cutout 406 flare outwardly
away from the patient’s face as the weight of the patient’s
head causes the downwardly facing surface 402 of the
pad 122 to stretch and bend as it moves down into the
head support shell or cradle 140 under the weight of a
patient’s head. The outward flaring of the side walls 416
away from the patient’s face facilitates routing of the
tubes carrying medical gases through the cutout 160 and
the opening 170 in the head support 114 and through the
cutout 406 in the pad 122 to a patient’s nose and/or
mouth. Also, the outward flaring of the side walls 416
reduces the risk of entangling these tubes during surgery.
The cutout 406 in pad 122 to accommodate the patient’s
eyes, nose and mouth is smaller in its overall dimensions
(e.g., width and length) than the cutout 160 in head sup-
port 114. As a result, the region of the pad 122 adj acent
the periphery of its cutout 406 are not directly supported
by head support 114. This tends to reduce forces against
the patient in the region adjacent cutout 406, with the
forces being concentrated in the areas where head sup-
port 114 underlies foam pad, which areas are spaced
from the opening defining the shape of cutout 406 of pad
122.
[0047] In the illustrated embodiment, the pad 122 has
a width of about 11.60 inches (about 29.46 centimeters)
and a height of about 13.9 inches (about 35.31 centim-
eters). The thickness of the pad 122 is about 1.75 inches
(about 4.45 centimeters). The first transverse width of
the cutout 406 is about 6.0 inches (about 15.24 centim-
eters). The second transverse width of the cutout 406
varies between about 2.0 inches (about 5.08 centime-
ters) near the top to about 3.0 inches (about 7.62 cen-
timeters) near the bottom. The slots 414 in the tabs 412
are about 1.25 inches (about 3.18 centimeters) wide. The
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pad 122 is made from cosmetic foam, such as water-
based polyurethane foam The cosmetic foam material
used for the pad 122 is a relatively pliable, easily stretch-
able soft material that has a relatively low friction surface
so that the friction between an upwardly facing surface
400 of the pad 122 and the patient’s skin is reduced.
[0048] Figs. 15-31 show other embodiments of the
head support apparatus 100. Figs. 15-17 show a head
support apparatus 450 comprising a C-shaped base 452
configured to mount on the frame 50, a post 454 coupled
to the base 452 and extending generally upwardly there-
from, and a lockable joint 456 coupled to the post 454
and coupled to a modular coupler 458. The coupler 458
is configured for selective coupling to each of a plurality
of head and/or forehead supports, such as Mayfield®

tongs, skull clamps, head rings, head holders, horseshoe
headrests, and the like. As used herein, the term "head
support" is intended to broadly include all head supports
including "forehead support." The lockable joint 456 is
similar to the lockable joint 116 of the head support ap-
paratus 100.
[0049] Illustratively, the base 452 includes a pair of lat-
erally spaced side portions 460 and a cross portion 462
extending transversely between the side portions 460. A
mirror 464 is coupled to the cross portion 462 below the
coupler 458 for pivoting movement between use and stor-
age positions. Each of the side portions 460 of the base
452 has a downwardly opening channel 466 for receiving
an associated siderail 70, 72 of the frame 50. The lock-
able joint 456 includes a handle 457 movable between
an unlocked position allowing movement of the coupler
458 about a plurality of axes and a locked position pre-
venting movement of the coupler 458 about the plurality
of axes.
[0050] In Fig. 15, a forehead support 470 and a pair of
cheek supports 472 are coupled to the modular coupler
458 by a support arm 474. In Fig. 16, a head support 490
is coupled to the modular coupler 458 by a support arm
492. In Fig. 17, a Mayfield® adapter 510 is coupled to the
modular coupler 458. As shown in Fig. 15, the forehead
support 470 and the cheek supports 472 include associ-
ated connectors 476, 478. In the illustrated embodiment,
the connector 476, when unlocked, allows longitudinal
movement of the forehead support 470 along the support
arm 474 and allows pivoting movement of the forehead
support 470 about the support arm 474. The connector
476, when locked, locks the forehead support 470 at a
selected longitudinal position along the support arm 474
and locks the forehead support 470 at a selected angular
position relative to the support arm 474.
[0051] Likewise, the connector 478, when unlocked,
allows longitudinal movement of the cheek supports 472
along the support arm 474 and allows pivoting movement
of the cheek supports 472 about the support arm 474.
The connector 478, when locked, locks the cheek sup-
ports 472 at a selected longitudinal position along the
support arm 474 and locks the cheek supports 472 at a
selected angular position relative to the support arm 474.

To reduce the risk of injuries to the patient’s face, a dis-
posable cushion, such as a foam pad 480, is removably
secured to an upwardly facing surface of the forehead
support 470.
[0052] As noted, the head support 490 is coupled to
the modular coupler 458 by the support arm 492. As
shown in Fig. 16, the head support 490 comprises a plas-
tic shell 494 having an upwardly facing generally concave
interior surface defining a forwardly and upwardly open-
ing cavity 496. A foam cushion 500 having a downwardly
facing generally convex exterior surface is received in
the cavity 496. The downwardly facing surface of the
foam cushion 500 is configured for cooperative engage-
ment with the upwardly facing surface of the shell 494.
In the embodiment illustrated in Fig. 16, an upwardly fac-
ing surface of the foam cushion 500 is generally flat. In
some embodiments, the upwardly facing surface of the
foam cushion 500 may be contoured to provide a com-
fortable fit to a patient’s face.
[0053] The foam cushion 500 has a cutout 502 that
opens outwardly through the upwardly and downwardly
facing surfaces of the foam cushion 500. Likewise, the
shell 494 has a cutout (not shown) that opens outwardly
through the upwardly and downwardly facing surfaces of
the shell 494. The cutouts in the foam cushion 500 and
the shell 494 are aligned so that one or more tubes car-
rying medical gases can be routed therethrough to the
mouth and/or nose of a patient. In some embodiments,
the shell 494 and the foam cushion 500 are both made
from transparent material, such as clear polycarbonate
material, to improve the visibility of a patient’s face. As
noted with reference to Fig. 17, the Mayfield® adapter
510 coupled to the modular coupler 458. The Mayfield®

adapter 510 is, in turn, couplable to Mayfield® adapter
compatible head supports, such as a Mayfield® skull
clamp or tongs (not shown), and the like.
[0054] Figs. 18-21 show a head support apparatus 550
comprising a C-shaped base 552 configured to mount
on the frame 50, a post 554 coupled to the base 552 and
extending generally upwardly therefrom, a lockable joint
556 coupled to the post 554 and having a support arm
558 extending outwardly therefrom, and a forehead sup-
port 560 coupled the support arm 558. The lockable joint
556 is similar to the lockable joint 116 of the head support
apparatus 100. In the illustrated embodiment, a pair of
cheek pads 562 are coupled the forehead support 560.
In some embodiments, the cheek pads 562 are remov-
ably coupled. In some other embodiments, the cheek
pads 562 are independently adjustable. In still other em-
bodiments, the cheek pads 562 are dispensed with. A
disposable cushion, such as a foam pad 564, is remov-
ably secured to an upwardly facing surface of the fore-
head support 560.
[0055] In the illustrated embodiment, the base 552 in-
cludes a pair of laterally spaced side portions 570 and a
cross portion 572 extending transversely between the
side portions 570. Each of the side portions 570 of the
base 552 has a downwardly opening channel 574 for
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receiving an associated siderail 70, 72 of the frame 50.
In some embodiments, a mirror (not shown) is coupled
to the cross portion 572 below the forehead support 560
for pivoting movement between use and storage posi-
tions. The lockable joint 556 includes a removable quick-
release handle 576 (Fig. 20) movable between an un-
locked position allowing movement of the forehead sup-
port 560 about a plurality of axes and a locked position
preventing movement of the forehead support 560 about
the plurality of axes. The head support 560 has slots 566
for attaching elastic straps. The other ends of the straps
have complementary couplers.
[0056] Figs. 22-25 show a head support apparatus 600
comprising a generally rectangular base 602 configured
to mount on the frame 50, an inclined plane 604 coupled
to the base 602 and having an upwardly facing surface
606, and a foam block 608 having a downwardly facing
surface 610. The downwardly facing surface 610 of the
foam block 608 is configured for engagement with the
upwardly facing surface 606 of the inclined plane 604
such that an upwardly facing surface 612 of the foam
block 608 is generally parallel to the base 602. The foam
block 608 is removably secured to the inclined plane 604
by suitable fasteners, such as Velcro® strips.
[0057] The foam block 608 has a cutout 614 that opens
outwardly through the upwardly and downwardly facing
surfaces of the foam block 608. Likewise, the inclined
plane 604 has a cutout 616 that opens outwardly through
the upwardly and downwardly facing surfaces of the
plane 604. In addition, the foam block 608 has an opening
618 that extends from a side wall 620 of the foam block
608 to the cutout 614 in the foam block 608. One or more
tubes carrying medical gases may be routed to a patient’s
mouth and/or nose through the cutouts 614, 616. Alter-
nately, one or more tubes carrying medical gases may
be routed to a patient’s mouth and/or nose through the
opening 618 in the foam block 608 and then through the
cutout 614 in the foam block 608. The opening 618 opens
outwardly through the upwardly facing surface 612 of the
foam block 608 through a vertically extending narrow
track 622 so that tubes carrying medical gases can be
readily inserted into the opening 618 through the track
622. The base 602 has downwardly opening channels
624 for receiving siderails 70, 72 of the frame 50 of the
spinal surgery extension 20. In some embodiments, the
inclined plane 604 and the foam block 608 are both made
from transparent material, such as clear polycarbonate
material, to improve the visibility of a patient’s face.
[0058] Fig. 26 shows a head support apparatus 650
similar to the head support apparatus 600 of Figs. 22-25.
The apparatus 650 comprises a generally rectangular
base 652 configured to mount on the frame 50, an in-
clined plane 654 having an upwardly facing surface 656,
and a foam block 658 having a downwardly facing surface
660. The downwardly facing surface 660 of the foam
block 658 is configured for engagement with the upwardly
facing surface 656 of the inclined plane 654. The foam
block 658 is removably secured to the inclined plane 654

by suitable fasteners, such as Velcro® strips. Unlike the
generally flat upwardly facing surface 612 of the foam
block 608 in Figs. 22-25, the upwardly facing surface 662
of the foam block 65 is contoured to accommodate the
facial structure of a patient’s face.
[0059] The foam block 658 has a cutout 664 that opens
outwardly through the upwardly and downwardly facing
surfaces of the foam block 658. Likewise, the inclined
plane 654 has a cutout 666 that opens outwardly through
the upwardly and downwardly facing surfaces of the
plane 654. One or more tubes carrying medical gases
may be routed to a patient’s mouth and/or nose through
the cutouts 664, 666 in the foam block 658 and the in-
clined plane 654. The base 652 has downwardly opening
channels 668 for receiving siderails 70, 72 of the frame
50 of the spinal surgery extension 20. In some embodi-
ments, the inclined plane 654 and the foam block 658
are both made from transparent material, such as clear
polycarbonate material, to improve the visibility of a pa-
tient’s face.
[0060] Figs. 27-30 show a head support apparatus 700
comprising a C-shaped base 702 configured to mount
on the frame 50, a vertically adjustable and lockable tel-
escopic post 704 coupled to the base 702 and extending
generally upwardly therefrom, a relatively shallow in-
clined dish 706 coupled to the telescopic post 704, and
a horseshoe-shaped foam block 708 coupled the rela-
tively shallow dish 606. The vertical position of the foam
block 708 can be adjusted by varying the height of the
telescopic post 704. As shown in Fig. 30, a downwardly
facing surface of the foam block 708 is generally convex
and a complementary upwardly facing surface of the in-
clined dish 706 is generally concave. The generally con-
vex downwardly facing surface of the foam block 708 is
configured for engagement with the generally concave
upwardly facing surface of the inclined dish 706. The
foam block 708 is removably secured to the inclined dish
706 by suitable fasteners, such as Velcro® strips.
[0061] The foam block 708 has a cutout 714 that opens
outwardly through the upwardly and downwardly facing
surfaces of the foam block 708. Likewise, the inclined
dish 706 has a cutout 716 (Fig. 29) that opens outwardly
through the upwardly and downwardly facing surfaces of
the dish 706. One or more tubes carrying medical gases
may be routed to a patient’s mouth and/or nose through
the cutouts 714, 716 in the foam block 708 and the in-
clined dish 706. Illustratively, the base 702 includes a
pair of laterally spaced side portions 720 and a cross
portion 722 extending transversely between the side por-
tions 720. The side portions 720 of the base 702 are
clamped to the associated siderails 70, 72 of the frame
50 by suitable clamps. A mirror 724 is coupled to the
cross portion 722 below the foam block 708 for pivoting
movement between use and storage positions. In some
embodiments, the telescopic post 704 is coupled to the
cross portion 722 of the base 702 for pivoting movement
about a transverse axis. In some other embodiments, the
inclined dish 706 and the foam block 708 are both made
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from transparent material, such as clear polycarbonate
material, to improve the visibility of a patient’s face. In
still other embodiments, the inclined dish 706 is slidable
relative to the telescopic post 704 in a longitudinal direc-
tion on suitable tracks (not shown).
[0062] Fig. 31 shows a head support apparatus 750
comprising a base 752 configured to mount on the frame
50, a U-shaped support 754 coupled to the base 702 and
extending generally upwardly therefrom, a horseshoe-
shaped cradle or shell 756 coupled to a bight portion 758
of the U-shaped support 754 for pivoting movement
about a transverse axis, and a horseshoe-shaped foam
block 760 received in an upwardly opening cavity in the
shell 756. The upwardly facing surface 764 of the foam
block 760 is contoured to accommodate the facial struc-
ture of a patient’s face. The foam block 760 has a cutout
766 that opens outwardly through the upwardly and
downwardly facing surfaces of the foam block 760. One
or more tubes carrying medical gases may be routed to
a patient’s mouth and/or nose through the cutout 766 in
the foam block 760. In the illustrated embodiment, the
base 752 has channels 768 for receiving the associated
siderails 70, 72 of the frame 50. In some embodiments,
a mirror (not shown) is coupled to the base 702 below
the foam block 760 for pivoting movement between use
and storage positions. In some embodiments, the shell
756 and the foam block 760 are made from transparent
material, such as clear polycarbonate material, to im-
prove the visibility of a patient’s face.
[0063] While the disclosure is susceptible to various
modifications and alternative forms, specific exemplary
embodiments thereof have been shown by way of exam-
ple in the drawings and have herein been described in
detail. It should be understood, however, that there is no
intent to limit the disclosure to the particular forms dis-
closed, but on the contrary, the intention is to cover all
modifications, equivalents, and alternatives falling within
the spirit and scope of the disclosure as defmed by the
appended claims.
[0064] There are a plurality of advantages of the
present invention arising from the various features of the
embodiments described herein. It will be noted that al-
ternative embodiments of the present invention may not
include all of the features described yet still benefit from
at least some of the advantages of such features. Those
of ordinary skill in the art may readily devise their own
implementations of a device that incorporates one or
more of the features of the present invention and fall with-
in the spirit and scope of the present invention as defined
by the appended claims.
[0065] Embodiments of the invention can be described
with reference to the following numbered clauses, with
preferred features laid out in the dependent clauses:

1. An apparatus for attachment to a patient support
frame to support the head of a patient lying in a prone
position on the frame during surgery, the apparatus
comprising: a base configured to mount on the

frame, a post coupled to the base and extending up-
wardly therefrom, a head support for supporting the
head of a patient lying in a prone position on the
frame, and a lockable joint coupled to the post and
coupled to the head support to position the head sup-
port above the base, the lockable joint, when locked,
preventing movement of the head support along the
post and preventing movement of the head support
relative to the post about a plurality of axes, and the
lockable joint, when unlocked, allowing movement
of the head support along the post and allowing
movement of the head support relative to the post
about the plurality of axes.

2. The apparatus as defined in clause 1, wherein at
least the base and the head support are formed of
radiolucent material.

3. The apparatus of clause 1, wherein the lockable
joint includes a housing movable along the post and
a handle coupled to the housing and configured to
lock the housing at a selected longitudinal position
along the post and lock the lockable joint against
movement about the plurality of axes.

4. The apparatus of clause 3, wherein the handle is
movable between a first position in which the locka-
ble joint is locked and a second position in which the
lockable joint is unlocked.

5. The apparatus as defined in clause 3, wherein the
handle is removably coupled to the housing.

6. The apparatus as defined in clause 5, wherein the
lockable joint includes a tether for supporting the
handle when the handle is not coupled to the hous-
ing.

7. The apparatus of clause 1, wherein the lockable
joint comprises a ball joint.

8. The apparatus of clause 1, wherein the lockable
joint comprises a modular support configured to be
coupled to each of a plurality of head supports.

9. The apparatus of clause 1, wherein the base in-
cludes a pair of longitudinally extending and trans-
versely spaced side portions and a cross portion ex-
tending transversely between the side portions.

10. The apparatus of clause 9, wherein the side por-
tions define a space below the head support which
is substantially free of any structure that would inter-
fere with the caregiver having relatively unrestricted
access to the mouth, the nose and the eyes of a
patient lying in a prone position on the frame with
the patient’s head supported by the head support.
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11. The apparatus as defined in clause 9, further
comprising a mirror coupled to the cross portion be-
low the head support for movement between a stor-
age position away from a patient’s face and a use
position adjacent the patient’s face.

12. The apparatus of clause 11, comprising a friction
mechanism coupled to the mirror and coupled to the
cross portion of the base and operable to maintain
the mirror at a selected angular position.

13. The apparatus of clause 9, wherein the frame
includes a pair of longitudinally extending and trans-
versely spaced siderails, and each of the side por-
tions of the base includes a downwardly opening
channel for receiving an associated siderail.

14. The apparatus of clause 13, further comprising
at least one clamp coupled to a side portion of the
base and operable to secure the side portion to an
associated siderail of the frame.

15. The apparatus of clause 13, wherein the siderails
have a generally rectangular cross-section, and the
downwardly facing channels in side portions have a
complementary generally rectangular cross-section.

16. The apparatus of clause 9, further comprising a
lockable second joint coupled to the cross portion
and coupled to the post, wherein the lockable second
joint, when locked, preventing lateral movement of
the post along the cross portion, and the lockable
second joint, when unlocked, allowing lateral move-
ment of the post along the cross portion.

17. The apparatus of clause 16, wherein the lockable
second joint includes a mounting block having a
downwardly facing channel sized to receive the
cross portion and a handle coupled to the mounting
block and configured to lock the mounting block at
a selected transverse position along the cross por-
tion.

18. The apparatus of clause 17, wherein the handle
is movable between a first position in which the lock-
able second joint is locked and a second position in
which the lockable second joint is unlocked.

19. The apparatus of clause 1, wherein the head
support comprises a shell having an upwardly facing
concave interior surface dimensioned to accommo-
date the facial structure of a patient resting in a prone
position on the frame and a chin support coupled to
a pair of laterally spaced arms that extend outwardly
from a downwardly facing surface of the shell.

20. The apparatus of clause 19, wherein the shell
has a cutout in communication with an opening

formed by the chin support and the laterally spaced
arms.

21. The apparatus of clause 20, wherein the cutout
is in a region that generally corresponds to a patient’s
eyes and nose, and the opening is in a region that
generally corresponds to a patient’s mouth.

22. The apparatus of clause 21, wherein the cutout
has a generally oval first portion and a short generally
hourglass-shaped second portion.

23. The apparatus of clause 19, wherein the cutout
and the opening are configured to allow one or more
tubes, such as an endotracheal tube, to be routed
therethrough to a patient’s nose and/or mouth.

24. The apparatus of clause 19, wherein the arms
are located below the upwardly facing surface of the
shell to define a space above the arms through which
one or more tubes may be routed to a patient’s nose
and/or mouth.

25. The apparatus of clause 19, wherein the shell is
molded from a plastic material, and the cutout is in-
tegrally molded therewith.

26. The apparatus of clause 1, wherein the head
support comprises a U-shaped forehead support
configured to support a patient’s forehead.

27. The apparatus of clause 26, wherein the fore-
head support is coupled to a support arm that ex-
tends outwardly from the lockable joint.

28. The apparatus of clause 27, further comprising
a pair of transversely spaced cheek pads configured
to support a patient’s cheeks.

29. The apparatus of clause 28, wherein cheek pads
are coupled to the support arm.

30. The apparatus of clause 28, wherein the cheek
pads are coupled to the forehead support.

31. An apparatus comprising: a head support includ-
ing a shell having a chin pad, and a foam pad having
a downwardly opening recess configured to receive
the chin pad when the head support supports the
head of a patient lying in a prone position with the
foam pad interposed between the shell and the pa-
tient’s face.

32. The apparatus of clause 31, wherein the foam
pad has a generally oval-shaped ridge that extends
downwardly from a downwardly facing surface there-
of to define the downwardly opening recess so that
the chin pad is surrounded by the ridge when the
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head support supports the head of a patient lying in
a prone position with the foam pad interposed be-
tween the shell and the patient’s face.

33. The apparatus of clause 31, wherein the shell
has a pair of posts that extend downwardly from a
downwardly facing surface of the shell, and the foam
pad has a pair of laterally spaced tabs that are con-
figured to attach to the posts.

34. An apparatus comprising: a head support includ-
ing a shell having an upwardly facing concave inte-
rior surface contoured to accommodate a patient’s
face, the shell having a cutout in a region thereof that
corresponds to a patient’s eyes, nose and mouth,
and a relatively flat foam pad having a cutout in a
region thereof that corresponds to a patient’s eyes,
nose and mouth, the foam pad moving from a flat
state into a curved state as it moves down into the
shell under the weight of a patient’s head.

35. The apparatus of clause 34, wherein the cutout
in the foam pad generally aligns with the cutout in
the shell as the foam pad moves from the flat state
into the curved state under the weight of a patient’s
head.

36. The apparatus of clause 34, wherein side walls
of the cutout in the foam pad flare outwardly away
from the patient’s face as the foam pad moves from
the flat state into the curved state under the weight
of a patient’s head.

37. The apparatus of clause 34, wherein the foam
pad is made from water-based polyurethane foam.

38. An apparatus for attachment to a patient support
frame to support the head of a patient lying in a prone
position on the frame during surgery, the apparatus
comprising: a base configured to mount on the
frame, an inclined plane coupled to the base, the
inclined plane having a cutout in a region thereof that
corresponds to a patient’s eyes, nose and mouth,
and a foam block having a downwardly facing sur-
face configured to engage an upwardly facing sur-
face of the inclined plane, the foam block having a
cutout in a region thereof corresponding to a patient’s
eyes, nose and mouth.

39. The apparatus of clause 38, comprising a coupler
secured to the inclined plane that is configured to
engage a mating coupler secured to the foam block
to removably secure the foam block to the inclined
plane.

40. The apparatus of clause 39, wherein the couplers
are hook-and-loop fasteners.

41. The apparatus of clause 38, wherein the foam
block has an opening that extends laterally from a
side wall of the foam block to the cutout in the foam
block.

42. The apparatus of clause 38, wherein an upwardly
facing surface of the foam block is generally parallel
to the base when the downwardly facing surface of
the foam block engages the upwardly facing surface
of the inclined plane.

43. The apparatus of clause 38, wherein an upwardly
facing surface of the foam block is contoured to ac-
commodate the facial structure of a patient’s face.

44. The apparatus of clause 38, wherein the base
has downwardly opening channels for receiving lat-
erally spaced siderails of the frame.

45. An apparatus for attachment to a patient support
frame to support the head of a patient lying in a prone
position on the frame during surgery, the apparatus
comprising: a base configured to mount on the
frame, a vertically adjustable post coupled to the
base and extending generally upwardly therefrom,
a relatively shallow dish coupled to the post, the dish
having an upwardly facing surface, and a foam block
having a downwardly facing surface configured to
engage the upwardly facing surface of the dish, the
foam block having a cutout in a region thereof cor-
responding to a patient’s eyes, nose and mouth.

46. The apparatus of clause 45, comprising a coupler
secured to the dish that is configured to engage a
mating coupler secured to the foam block to remov-
ably secure the foam block to the inclined plane.

47. The apparatus of clause 45, wherein the foam
block is horseshoe shaped.

48. An apparatus for attachment to a patient support
frame to support the head of a patient lying in a prone
position on the frame during surgery, the apparatus
comprising: a base configured to mount on the
frame, a U-shaped support coupled to the base and
extending generally upwardly therefrom, a foam
block coupled to a bight portion of the U-shaped sup-
port for pivoting movement about a transverse axis,
the foam block having a cutout in a region thereof
corresponding to a patient’s eyes, nose and mouth.

Claims

1. An apparatus comprising a head support including
a shell having an upwardly facing concave interior
surface contoured to accommodate a patient’s face,
the shell having a cutout in a region thereof that cor-
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responds to a patient’s eyes, nose and mouth, and
a relatively flat foam pad having a cutout in a region
thereof that corresponds to a patient’s eyes, nose
and mouth, the foam pad moving from a flat state
into a curved state as it moves down into the shell
under the weight of a patient’s head.

2. The apparatus of claim 1, wherein the cutout in the
foam pad generally aligns with the cutout in the shell
as the foam pad moves from the flat state into the
curved state under the weight of a patient’s head.

3. The apparatus of either claim 1 or claim 2, wherein
side walls of the cutout in the foam pad flare out-
wardly away from the patient’s face as the foam pad
moves from the flat state into the curved state under
the weight of a patient’s head.

4. The apparatus of any preceding claim, wherein the
foam pad is made from water-based polyurethane
foam.

5. The apparatus of any preceding claim, wherein the
head support comprises a chin support coupled to a
pair of laterally spaced arms that extend outwardly
from a downwardly facing surface of the shell.

6. The apparatus of claim 5, wherein the arms are lo-
cated below the upwardly facing surface of the shell
to define a space above the arms through which one
or more tubes may be routed to a patient’s nose
and/or mouth.

7. The apparatus of claim 5, wherein the shell has a
cutout in communication with an opening formed by
the chin support and the laterally spaced arms.

8. The apparatus of claim 7, wherein the shell is molded
from a plastic material, and the cutout is integrally
molded therewith.

9. The apparatus of any preceding claim for attachment
to a patient support frame to support the head of a
patient lying in a prone position on the frame during
surgery, the apparatus comprising a base configured
to mount on the frame, a post coupled to the base
and extending upwardly therefrom, the head support
supported by the post.

10. The apparatus of claim 9 further comprising a lock-
able joint coupled to the post and coupled to the head
support to position the head support above the base,
the lockable joint, when locked, preventing move-
ment of the head support along the post and pre-
venting movement of the head support relative to the
post about a plurality of axes, and the lockable joint,
when unlocked, allowing movement of the head sup-
port along the post and allowing movement of the

head support relative to the post about the plurality
of axes.

11. The apparatus of claim 10, wherein the lockable joint
includes a housing movable along the post and a
handle coupled to the housing and configured to lock
the housing at a selected longitudinal position along
the post and lock the lockable joint against move-
ment about the plurality of axes.

12. The apparatus of claim 11, wherein the handle is
movable between a first position in which the locka-
ble joint is locked and a second position in which the
lockable joint is unlocked.

13. The apparatus of claim 11, wherein the handle is
removably coupled to the housing.

14. The apparatus of any one of claims 9 to 13, wherein
at least the base and the head support are formed
of radiolucent material.
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