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PRONE AND LATERALLY ANGLED SURGICAL DEVICE AND METHOD

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims priority under 35 U.S.C. § 119(e) to U.S. Provisional

Application Serial No. 61/109,085, filed October 28, 2008, which is expressly incorporated by

reference herein.

BACKGROUND OF THE INVENTION

The present disclosure is related to a method and apparatus for positioning a

patient during spinal surgery. More specifically, the present disclosure is related to a method

and apparatus for positioning a patient in a prone position for posterior access to the spine and

moving the patient to a laterally angled position for anterior access to the spine.

In spinal surgeries, surgeons access the anterior of the spine to remove a disk or

other bone structure. The removed bone structure is replaced with a spacer referred to in the art

as a cage. In some cases, it may be necessary to access the posterior of the spine to install

fixation hardware such as screws and rods. With access to both sides of the spine being

required in a single procedure, the patient is positioned in either a lateral or a supine position for

the anterior approach. The patient is then repositioned in a prone position on a device that

allows the abdomen to hang freely in a decompressed state.

Repositioning of the patient generally requires that the patient be moved relative

to a supporting device, such as an operating table, for example. Such repositioning requires

considerable effort on the part of caregivers to move the patient without complicating the

procedure.

SUMMARY OF THE INVENTION

The present application discloses one or more of the features recited in the

appended claims and/or the following features which, alone or in any combination, may

comprise patentable subject matter:

According to one aspect of the present disclosure, a method of positioning a

patient during spinal surgery includes rotating a patient support apparatus about a longitudinal

axis such that a first lateral side of the patient support apparatus is lower than a second lateral

side. The method also includes positioning patient supports on the patient support apparatus to

provide a generally horizontal support for a patient in a prone position. The method further



includes positioning the patient on the patient supports in the prone position. The method still

further includes rotating the patient support apparatus about the longitudinal axis of the patient

support apparatus such that the first lateral side is higher than the second lateral side.

A posterior approach to the spine may be made while the patient is in the prone

position. An anterior approach to the spine may be made while the first lateral side of the

patient support apparatus is higher than the second lateral side.

A patient support may be positioned in contact with the upper pelvic area of the

patient while the patient is in the prone position. The method may further include moving the

patient support that is in contact with the upper pelvic area of the patient is moved out of

contact with the upper pelvic area when the first lateral side is higher than the second lateral

side to expose the upper pelvic region for the anterior approach.

The patient support positioned in contact with the upper pelvic area may be

removed from the patient support apparatus to expose the upper pelvic region for the anterior

approach. The patient support positioned in contact with the upper pelvic area may be moved

along the longitudinal axis of the patient support apparatus to expose the upper pelvic region for

the anterior approach.

The method may further include rotating a portion of the patient support

apparatus about a second axis parallel to the longitudinal axis of the patient support apparatus,

the second axis spaced apart from the longitudinal axis of the patient support apparatus to

increase the rotation of the patient relative to the patient support apparatus.

Positioning the supports on the patient support apparatus to provide a generally

horizontal support for a patient in a prone position may include rotating a portion of the patient

support apparatus about the second axis.

According to another aspect of the present disclosure, a method of positioning a

patient during spinal surgery includes rotating an operating table about a longitudinal axis such

that a first lateral side of the operating table is lower than a second lateral side. The method

also includes positioning cushions on the operating table to provide a generally horizontal

support for a patient in a prone position. The method further includes positioning the patient on

the cushions in the prone position. The method still further includes rotating the operating table

about the longitudinal axis of the operating table such that the first lateral side is higher than the

second lateral side.

A posterior approach to the spine may be made while the patient is in the prone

position. An anterior approach to the spine may be made while the first lateral side of the

operating table is higher than the second lateral side.



A cushion may be positioned in contact with the upper pelvic area of the patient

while the patient is in the prone position. The method may further include moving the cushion

that is in contact with the upper pelvic area of the patient is moved out of contact with the upper

pelvic area when the first lateral side is higher than the second lateral side to expose the upper

pelvic region for the anterior approach.

The cushion positioned in contact with the upper pelvic area may be removed

from the operating table to expose the upper pelvic region for the anterior approach. The

cushion positioned in contact with the upper pelvic area may be moved along the longitudinal

axis of the operating table to expose the upper pelvic region for the anterior approach. The

cushion positioned in contact with the upper pelvic area may be moved vertically away from the

patient to expose the upper pelvic region for the anterior approach.

The method may further include rotating a portion of a positioner supported on

the operating table about a second axis parallel to the longitudinal axis of the operating table,

the second axis spaced apart from the longitudinal axis of the operating table to increase the

rotation of the patient relative to the operating table.

Positioning the supports on the operating table to provide a generally horizontal

support for a patient in a prone position may include rotating the portion of the positioner about

the second axis.

Rotating the portion of the positioner about the second axis may include

manually lifting the portion of the positioner. Rotating the portion of the positioner about the

second axis may include causing an actuator to be extended to rotate the portion of the

positioner.

According to another aspect of the present disclosure an apparatus for

positioning a patient during spinal surgery includes a frame including a support surface

rotatable about a generally horizontal longitudinal axis of the frame. The apparatus also

includes a cushion supported on the frame, the cushion supporting the patient in a prone

position when the support surface of the patient support apparatus is rotated about the

longitudinal axis of the frame to a first position. The apparatus further includes a lateral support

supported on the frame, the lateral support engaging and supporting the patient when the

support surface is rotated to a second position.

The cushion may be positioned to engage the upper pelvic region of the patient

when the frame is in the first position. The cushion may be movable to a position in which the

cushion does not engage the upper pelvic region of the patient when the frame is in the second

position. The cushion may be removable from the frame. The cushion may be movable
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longitudinally along the frame to disengage from the upper pelvic region of the patient. The

cushion may be movable away from the patient toward the frame to disengage the cushion from

the upper pelvic region of the patient.

The second position may be a laterally angled position providing an anterior

approach to the patient's spine. The first position may provide a posterior approach to the

patient's spine.

The support surface may include two laterally spaced longitudinal rails and two

spaced apart lateral cross-bars coupled to the longitudinal rails to form the support surface. The

lateral cross-bars may include an angular offset with at least a portion of the cross-bars aligned

at an angle not parallel to the longitudinal rails. The longitudinal rails may be in a generally

horizontal orientation when the lateral cross-bars are in the first position.

The apparatus may further include a positioner supported on the support surface,

the positioner including a patient supporting frame pivotable relative to the support surface

about a pivot axis that is generally parallel to the longitudinal axis of the frame, the pivot axis

spaced apart from the longitudinal axis of the frame.

The cushion may be supported on the positioner. The support surface may

include two laterally spaced longitudinal rails. The positioner may be secured to the

longitudinal rails.

The patient supporting frame of the positioner may include first and second

laterally spaced longitudinal rails and a lateral cross-bar coupling the longitudinal rails of the

frame of the positioner. The positioner may further include a lateral arm secured to the

longitudinal rails of the support surface of the patient support apparatus, the patient supporting

frame of the positioner pivotably connected to the lateral arm.

The positioner may further include an actuator that moves the patient supporting

frame about the pivot axis of the positioner. The positioner may be manually movable about

the second axis.

In yet another aspect of the present disclosure, a positioner for use with a patient

support apparatus includes a lower frame and an upper frame pivotably coupled to the lower

frame about an axis extending along the longitudinal length of the positioner, the axis

positioned on a lateral side of the upper frame. The positioner further includes an arm for

supporting the upper frame in a pivoted position relative to the lower frame.

The upper frame may support a patient. The lower frame may be securable to

the patient support apparatus. The lower frame may include a plurality of lateral arms that

extend laterally across a patient support apparatus.



The upper frame may include first and second lateral sides and first and second

longitudinal ends. The upper frame may include two laterally spaced longitudinal rails and two

lateral cross-bars connecting the longitudinal rails.

The upper frame and lower frame may be pinned together for pivotal movement

therebetween.

The positioner may include carbon fiber components.

The arm may be a link that is movable to lock the upper frame in a pivoted

position. The arm may be an actuator that is extendable to cause the upper frame to pivot about

the axis.

When the upper frame includes two laterally spaced longitudinal rails and two

lateral cross-bars connecting the longitudinal rails, the rails and cross-bars may cooperate to

define a plane. The positioner may further include a cushion supported on the plane, the

cushion having an upper surface for supporting a patient, the plane of the upper surface not

parallel to the plane formed by the rails and the cross-bars.

According to still another aspect of the disclosure, a method of positioning a

patient during spinal surgery includes rotating a patient support apparatus about a longitudinal

axis such that a first lateral side of the patient support apparatus is lower than a second lateral

side. The method also includes positioning patient supports on the patient support apparatus to

provide a generally horizontal support for a patient in a prone position. The method further

includes positioning the patient on the patient supports in the prone position. The method still

further includes positioning a drape on the patient while the patient is in the prone position.

The method also includes rotating the patient support apparatus about the longitudinal axis of

the patient support apparatus such that the first lateral side is higher than the second lateral side

without breaking the sterile field.

A posterior approach to the spine may be made while the patient is in the prone

position. An anterior approach to the spine may be made while the first lateral side of the

patient support apparatus is higher than the second lateral side.

The method may further include rotating a portion of the patient support

apparatus about a second axis parallel to the longitudinal axis of the patient support apparatus,

the second axis spaced apart from the longitudinal axis of the patient support apparatus to

increase the rotation of the patient relative to the patient support apparatus.

Positioning the supports on the patient support apparatus to provide a generally

horizontal support for a patient in a prone position may include rotating a portion of the patient

support apparatus about the second axis.



Additional features, which alone or in combination 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 perceived.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description particularly refers to the accompanying figures in

which:

Fig. 1 is a diagrammatic representation of the position of a human body

positioned on a surgical table in a prone position for posterior access to the spine of the human

body;

Fig. 2 is a diagrammatic representation of the position of the human body

repositioned to a laterally angled position to permit lateral anterior access to the spine of the

human body;

Fig. 3 is a diagrammatic representation of the movement of the top of a surgical

table about a horizontal axis and the resulting variation in the position of the human body when

the table is moved about the horizontal axis;

Fig. 4 is a diagrammatic representation of a surgical table supporting a human

body on uneven supports, with the surgical table rotated about a horizontal axis such that the

human is positioned in a prone position suitable for posterior access to the spine of the human

body;

Fig. 5 is a diagrammatic representation of the surgical table in Fig. 4, with the

table rotated about the horizontal axis to a second position suitable for laterally angled access to

the spine of the human body;

Fig. 6 is a diagrammatic representation of a surgical table supporting a human

with an offset table bed, the surgical table rotated about a horizontal axis such that the human is

positioned in a prone position suitable for posterior access to the spine of the human body;

Fig. 7 is a diagrammatic representation of the surgical table in Fig. 6, with the

table rotated about the horizontal axis to a second position suitable for laterally angled access to

the spine of the human body;

Fig. 8 is a perspective view of a surgical table including a typical table bed

supporting a number of supports for supporting a human body in a prone position and a

laterally angled position;



Fig. 9 is a perspective view of a surgical table including a pair of rails supporting

a number of supports for supporting a human body in a prone position and a laterally angled

position;

Fig. 10 is a perspective view of a surgical table similar to the surgical table of

Fig. 10 and further including a separate rotator supported on the rack to rotate the offset frame

relative o the rotation axis of the surgical table;

Fig. 11 is a cross-sectional view taken along lines 11-1 1 in Fig. 10;

Fig. 12 is a perspective view of the surgical table of Fig. 10 with portions

removed;

Fig. 13 is a perspective view of an operating table having a spinal frame secured

to the operating table;

Fig. 14 is a perspective view of portion of a patient support apparatus including a

driver for rotating a portion of the patient support apparatus about a longitudinal axis;

Fig. 15 is a perspective view of portion of a patient support apparatus including a

driver for rotating a portion of the patient support apparatus about a longitudinal axis;

Fig. 16 is a bottom view of a portion of a patient supported on a pair of laterally

spaced longitudinal rails with a restraint device securing the patient;

Fig. 17 is an end cross-section of the restraint device of Fig. 16;

Fig. 18 is perspective view of an embodiment of a patient supporting frame of a

patient support apparatus;

Fig. 19 is a view of a portion of a patient with pre-applied cushions;

Fig. 20 is a view of a portion of a patient with pre-applied cushions;

Fig. 2 1 is a view of a portion of a patient with pre-applied cushions;

Fig. 22 is a view of a portion of a patient with pre-applied cushions;

Fig. 23 is an end view of a body support positioned on a rail of a patient support

apparatus;

Fig. 24 is an end view of another embodiment of a body support positioned on

the rails of a patient support apparatus;

Fig. 25 is an end view of yet another embodiment of a body support positioned

on the rails of a patient support apparatus;

Figs. 26-27 are end views of still yet another embodiment of a body support

positioned on the rails of a patient support apparatus;

Fig. 28 is an end view of still another embodiment of a body support positioned

on the rails of a patient support apparatus;



Fig. 29 is a perspective view of a portion of a patient support apparatus including

two body supports;

Fig. 30 is a partial cross-sectional view of another embodiment of a body

support;

Fig. 31 is a perspective view of a positioner used with a patient support

apparatus;

Fig. 32 is an end view of a lateral support positioned on the rail of a patient

support apparatus; and

Fig. 33 is an end view of another embodiment of a lateral support positioned on

the rail of a patient support apparatus.

DETAILED DESCRIPTION OF THE DRAWINGS

A method of positioning a patient 50 during spinal surgery includes the step of

moving the patient between a prone position as shown in Fig. 1 and a laterally angled position

shown Fig. 2 . Illustratively, a patient support apparatus 52 includes an operating table 54 and a

positioner 56 supported on the operating table 54. The operating table 54 includes a base 58

and a pedestal 60 supporting a table bed 62. The table bed 62 is supported on the pedestal 60

through a pivot 66 and pivotable relative to the pedestal 60 about a horizontal axis 64. As

shown in Fig. 3, the table bed 62 is pivotable about the axis 64 between a first position

represented by a line 68 and a second position represented by a line 70.

As shown diagrammatically in Fig. 3, the rotation of table bed 62 about the axis

64 results in pivoting of the patient 50 such that the spine 72 of the patient moves an angle

alpha in each direction for a total angular adjustment of beta. It should be understood that the

angles alpha and beta are not equivalent to the angle the table bed 62 is pivoted about the axis

64 as the spine 72 of the patient is positioned vertically above the pivot axis 64. Because of the

distance between the spine 72 and the pivot axis 64, the spine 72 moves along an arc centered

on the axis 64. Thus, the spine 72 is moved a greater distance from the prone position to a

laterally angled position when the table bed 62 is pivoted. The offset of the spine 72 from the

pivot axis 64 results in improved access to the anterior of the spine 72 in the laterally angled

position.

Referring again now to Figs. 1 and 2, the positioner 56 includes a base 74 and a

support plate 76 which are each coupled to a pivot 80 so that the support plate 76 is pivotable

relative to the base 74 about an axis 82. The axis 82 is offset from the axis 64 both vertically

and horizontally such that movement about the axis 82 tends to increase the displacement of the



spine 72 from the axis 64. In general, the support plate 76 moves through an angle 84 shown in

Fig. 2 . This movement tends to increase the movement of the spine 72 during rotation of the

table bed 62 about axis 64 to provide improved access to the anterior of the spine 72. Thus, a

surgeon 86 has posterior access to the spine 72 when the patient 50 is positioned on the

positioner 56 as shown in Fig. 1 and has anterior access to the spine 72 when the support plate

76 is pivoted through the angle 84 as shown in Fig. 2 . Additional movement to a more

pronounced laterally angled position is possible by moving the table bed 62 to position 70 as

shown in Fig. 3, thereby compounding the angular displacement of the table bed 62 and the

support plate 76. It should be noted that while not shown explicitly in the diagrammatic

representation of Figs. 1 and 2, it contemplated that the positioner 56 and the table bed 62 may

be configured to allow the abdomen of the patient 50 to hang freely when the patient 50 is

supported on the positioner 56 and surgical table 54.

The apparatus disclosed in Figs. 1-3 may be used in a method of spinal surgery

which allows a patient 50 to be supported on a patient support apparatus 52 in a prone position

as shown in Fig. 1. The patient 50 may then be repositioned by pivoting a portion of a

positioner 56 about an axis 82 positioned laterally away from the spine 72 of the patient 50 to

the position shown in Fig. 2 providing lateral access to the anterior of the spine 72. Improved

laterally angled access to the anterior of the spine 72 may be made by rotating the table bed 62

about the axis 64 positioned vertically apart from the spine 72 to the table bed position 70

shown in Fig. 3 . Using this method, the patient 50 does not have to be disengaged from the

patient support apparatus 52 to accomplish the repositioning during the spinal surgery

procedure. This reduces the potential for complications associated with re-positioning the

patient 50 during a spinal surgical procedure. In addition, it reduces the labor and time required

to reposition the patient 50, thereby reducing the time required for the procedure.

In another embodiment shown in Fig. 31, a positioner 750 is secured to a frame

752. The frame 752 includes two laterally spaced longitudinal rails 754 and 756. The frame

752 further includes two cross-bars 758 and 760 connecting the longitudinal rails 754 and 756.

The frame 752 has a longitudinal axis 762 which is parallel to and centered between the

longitudinal rails 754 and 756. The positioner 750 includes two lateral arms 764 and 766 which

are secured to the rails 754 and 756 by a number of couplers 768. The positioner 750 further

includes a patient supporting frame 772 which comprises a pair of laterally spaced longitudinal

rails 774 and 776 connected together by a pair of lateral cross-bars 778 and 780. The lateral

arms 764 and 766 are coupled to the frame 772 by a pair of pins 784 which defines a pivot axis

770 such that the frame is pivotable relative to the lateral arms 764 and 766. The axis 770 is



parallel to the longitudinal axis 762 of the frame 752, but is spaced apart from the axis 762 in

two directions, thereby offsetting the pivot axis 770 from the longitudinal axis 762.

The positioner 750 includes two body supports 782 and 788. Other

embodiments of body supports discussed below may be substituted or used in combination with

the body supports 782 and 788. The connection between the frame 772 and lateral arms 764

and 766 form hinges 782 at each connection. A pneumatic actuator 786 is coupled to a pivot

support 790 on the lateral arm 764 and a pivot support 792 on the cross-bar 778 of the frame

772. Actuation of the pneumatic actuator 786 causes the frame 772 to pivot about the axis 770

to move a patient supported on the frame 772 to a laterally angled position. Retraction of the

pneumatic actuator 786 lowers the frame 772 to a position in which the cross-bars 778 and 780

are parallel and adjacent to the lateral arms 764 and 766. In some embodiments, a second

pneumatic actuator may be positioned at the opposite end of the positioner 750 to provide

support to the cross-bar 780 of the frame 772. It should be noted that the pneumatic actuator

786 may be omitted and replaced with other actuators, such as hydraulic or electric actuators.

In addition, the actuator may be replaced with a strut that is manually positioned to support the

frame 772 to a raised position without the use of external power, the frame 772 being positioned

by a caregiver.

With an understanding of the general concept of the method employing the

apparatus of Figs. 1-3, other embodiments are discussed below. For example, in the illustrative

embodiment of a patient support apparatus 92 shown in Figs. 4 and 5, the positioner 56 is

omitted. Two supports 94 and 96 are positioned on the table bed 62 such that the patient 50 is

supported on the supports 94 and 96 in a laterally angled position relative to the table bed 62.

The supports 94 and 96 support the patient 50 in a prone position (shown in Fig. 4) when the

table bed 62 is positioned in the position 68 of Fig. 3 . The spine 72 is vertically offset from the

pivot axis 64 by a distance 98. Thus, as the table bed 62 is moved from the position 68 to the

position 70 through the angle beta, the patient 50 is positioned in a laterally angled position

providing access to the anterior of the spine 72.

To employ the structure illustrated in Figs. 4 and 5, the method of spinal surgery

includes moving the table bed 62 to an angled position 68 and placing supports 94 and 96 on

the table bed 62. The patient 50 is supported on the supports 94 and 96 in a prone position.

The table bed 62 is rotated about the pivot axis 64 to a second angled position 70 such that the

patient is in a laterally angled position providing access to the anterior of the spine 72 of the

patient 50. The spine 72 of the patient 50 is moved through an arc centered on axis 64 of the

table 54.



In yet another embodiment, a patient support apparatus 102 includes an

operating table 104 which is similar to the operating table 54. The table bed 62 is omitted in the

operating table 104 and replaced with a table bed 112 that is formed with an angularly offset

cross-bar 106 coupling two lateral support sections 108 and 110. The table bed 112 is formed

so that the cross-bar 106 is positioned at an angular offset 114 which coincides with position 68

of operating table 54. The angular offset 114 maintains the lateral support sections 108 and 110

in a horizontal orientation as shown in Fig. 6 . Two support cushions 116 and 118 are

positioned on the table bed 104 to support a patient 50 in a prone position. To move the patient

between the prone position of Fig. 6 and a laterally angled position shown in Fig. 7, the cross-

bar 106 is pivoted about axis 64 through an angle 120. The spine 72 of the patient 50 moves

through an arc centered on the axis 64 similar to the movement of the spine 72 in the illustrative

embodiment of Figs. 4 and 5 .

Utilizing the structure of Figs. 5 and 6, the cross-bar 106 is moved to a first

position shown in Fig. 6 where the lateral support sections 108 and 110 are in a horizontal

orientation. The support cushions 116 and 118 are positioned on the table bed 112. A patient

50 is positioned on the support cushions 116 and 118 in prone position. The table bed 112 is

pivoted about the axis 64 to a second position as shown in Fig. 7 . In the second position, which

is a laterally angled position, anterior access to the spine 72 is available to the surgeon.

Referring now to Fig. 8, a patient support apparatus 122 includes an operating

table 124 having a table bed 126 supported on a pair of pedestals 128 and 130. The tabled bed

126 pivots relative to the pedestals 128 and 130 on a pivot rod 132 and about a pivot axis 134.

The patient support apparatus 122 further includes a leg support cushion 136 secured to the

tabled bed 126 and configured to support the legs of a patient positioned on the patient support

apparatus 122 in a prone position. The leg support cushion 136 includes an upper planar

surface 138 and an angled planar surface 140 which extends from the surface 138. Two lateral

support structures 142 and 144 extend from the surface 140 to provide lateral support to the legs

of a patient supported on the leg support cushion 136 when the patient is positioned in a

laterally angled position.

A pelvic support assembly 146 includes a left pelvic support cushion 148 and

right pelvic support cushion 150. The cushions 148 and 150 are spaced apart to provide a gap

between the cushions 148 and 150. The right pelvic support cushion 150 includes a lateral

support structure 152 to provide lateral support to the pelvic region of a patient supported on the

patient support apparatus 122 when the table bed 126 is positioned in a laterally angled

position.



A chest support cushion 154 is also supported on the table bed 126 and is

positioned to underlie the chest of a patient supported on the patient support apparatus 122. The

chest support cushion 154 includes a lateral support structure 156 to provide lateral support to

the chest of the patient when the table bed 126 is positioned in a laterally angled position. The

table bed 126 includes an opening 158 positioned between the chest support cushion 154 and

the pelvic support assembly 146. The opening 158 provides a space for the abdomen of a

patient to hang freely during spinal surgery, thereby reducing compression on the spine of the

patient in the prone position.

The patient support apparatus 122 also includes a face support 160 with an

opening 162 that coincides with an opening 164 formed in the table bed 126. The opening 162

in the face support 160 includes an eye relief section 166 and a nose/mouth relief section 168,

but engages the forehead, cheeks, and chin of a patient to support the patient's head in the prone

position. The face support 160 includes two lateral support structures 170 and 172 with a space

174 formed therebetween. The space 174 provides relief for the ear of a patient supported on

the face support 160. The lateral support structures 170 and 172 provide lateral support for the

head of a patient supported on the patient support apparatus 122 when the table bed 126 is

positioned in a laterally angled position. The lateral support structures 170 and 172 have a gap

spaced between them to provide relief for the ear of a patient supported on the face support 160.

The patient support apparatus 122 further includes a pair of table supports 176

and 178. A pair of clamps 180 and 182, respectively, is each engaged with the table supports

176 and 178 and the pedestals 128 and 130 to clamp the table supports 176 and 178 to the

pedestals 128 and 130 when the table bed 126 is pivoted about the axis 134. Once the table bed

126 is pivoted about axis 134 to a new position, clamps 180 and 182 are tightened to retain the

table bed 126 in the new position.

A patient support apparatus 202 is similar to the patient support apparatus 122,

with the table bed 126 of patient support apparatus 122 omitted and replaced by a frame 206.

The frame 206 includes two lateral rails 208 and 210 with two cross-bars 212 and 214 securing

the lateral rails 208 and 210 together. The lateral rails 208 and 210 are carbon fiber

components with the leg support cushion 136, pelvic support assembly 146, chest support

cushion 154, and face support 160 all supported from the rails 208 and 210.

In some embodiments, the left pelvic support cushion 148 may be removable

when the frame 206 or table bed 126 is moved to a laterally angled position. With the pelvic

support cushion 148 removed, the surgeon has improved access to the anterior of the patient

spine when the frame 206 or table bed 126 are in the laterally angled position.



Another embodiment of a patient support apparatus 312, shown in Figs. 10- 12,

includes an illustrative operating table 254 which is a Jackson Spinal Table available from

Mizuho OSI of Union City, California. A frame 314 is supported from the table 254. The

frame 314 includes generally parallel lateral rails 316 and 318. The frame 314 also includes a

driver 340 at one end and a bearing 338 at the opposite end. The driver 340 is enclosed in a

housing 324 and includes a handle 326 which is operable to cause portions of the frame 314 to

rotate about an axis 320 to move a patient 50 between a prone position and a laterally angled

position.

As shown in Fig. 14, the driver 340 includes a worm gear 412 coupled to the

handle 326 and secured to the moving portions of the frame 314. The frame 314 includes

adapters 322 to allow the frame 314 to be supported from the racks 264 and 266 of the

operating table 254. The adapters 322 are secured to the racks 264 and 266 by a pair of

connectors 416 at each end. A spur gear 414 is coupled to the adapter 322 at the driver 340

end. As the handle 326 is turned, the action of the worm gear 412 on the spur gear 414 causes

the frame 314 to rotate about the axis 320. The pitch of the gears 412 and 414 is such that the

frame 314 is maintained in position through the frictional resistance of the gears 412 and 414.

In some embodiments, a lock may be included to prevent rotation of the frame 314 when the

frame 314 is in procedural position. The end of the frame 314 opposite the driver 340 is

supported from the bearing 338 which permits free rotation of the bearing 338 end during

rotation of the frame 314.

Referring now to Fig. 15, another embodiment of a driver 420 is similar to the

driver 340, but the gearing mechanisms are positioned in a housing 422 which is secured

directly to the pedestal 258 of the operating table 254 and the racks 264 and 266 are omitted.

The driver 420 includes a handle 426 which turns a worm gear (not shown) in a manner similar

to the manner in which driver 340 operates. The driver 420 is not part of the frame 428 of the

embodiment of Fig. 15, but the frame 428 is supported from the spur gear so that the frame 428

turns about an axis 436 relative to the driver 420. The driver 420 is secured to the pedestal 258

via a pair of fasteners 424. The frame 428 includes a cross-bar 430 and a pair of laterally

spaced apart rails 432 and 434. Because the driver 420 is not supported on the frame 428, the

handle 426 stays in a horizontal orientation at all times and the weight of the driver 420 is not

borne by the frame 428.

Referring again to Figs. 10 and 11, a drape 342 positioned over the patient 50

and allows the patient 50 to be repositioned without breaking the sterile field. The drape 342 is

positioned so that a flap 344 of the drape 342 is positioned to fold under the rail 318 when the



frame 314 is pivoted to the laterally angled position. A retraction support assembly 328 is

positioned to allow the anterior and posterior surgical site(s) to be retracted during all phases of

the surgical procedure. The retraction support assembly 328 includes a support arm 332 that

supports a frame 330 from the rail 318. A clamp 334 is used to clamp the support assembly 328

to the rail 318. The retraction frame 330 is shaped to overlie both the posterior approach site

and the anterior lateral approach site at all times, thereby allowing the surgeon to apply

retractors 336 to both sites simultaneously so that the surgeon may access both sites by simply

moving the frame 314 between a prone position and a laterally angled position.

The drape 342 includes a large opening 714 of sufficient size to overlie both the

anterior and posterior approach sites. The patient 50 is supported in an angled orientation

relative to the frame 314 and rails 316 and 318 by a body support 724. The body support 724

includes a cushion 728 having a lateral support structure 726 and formed to position a patient in

a partially laterally angled position. The body support 724 further includes a substrate 732 and

a pair of couplers 730 and 736 which secure the body support 724 to the frame 314.

In the illustrative embodiment, an inner drape 720 is positioned on the patient 50

to wrap around the patient's abdomen and provide sterile field. The inner drape includes an

anterior access hole 716 and a posterior access hole 718. The inner drape is secured to the

patient 50 by adhesive strips 722. When the frame 314 is deviated to place the patient 50 in a

prone position, the surgeon makes a posterior approach as indicated by arrow 710 through the

posterior access hole 718. When the patient 50 is positioned in a laterally angled position with

the frame 314 rotated about the horizontal axis about 60 degrees to raise the rail 318 above the

rail 316, the surgeon makes an anterior approach as indicated by arrow 712 through the anterior

access hole 716.

For example, the surgeon may rotate the frame 314 about axis 320 to place the

patient in a laterally angled position. The surgeon may also rotate the patient supporting

structure about the axis 272 such that the axis 320 orbits the axis 272 as indicated by arrow 742.

In some embodiments, the drapes 342 and 720 may be integrally formed with a

flap 740 shown in phantom in Fig. 11 spanning the gap between the rail 318 and the lower

adhesive strip 722 to enclose the anterior approach completely in a sterile garment. By placing

the patient on the apparatus 312 as discussed, the area below the abdomen of the patient is

completely open allowing the abdomen to hang freely. In addition, the space below the frame

314 is open for fluoroscopy or other imaging access as indicated by the arrow 738 in Fig. 11.

Referring now to Fig. 12, drape 342 is removed and the patient supports

mounted on the rails 316 and 318 are visible. A face support 341 is similar to face support 160



and is supported from a positioner 346. The face support 341 includes a pair of lateral support

structures 343 spaced apart to form a relief space 345 for a patient's ear. A foot support

cushion 348 includes an inclined support surface 350 and a lateral support structure 352. A pair

of straps 354 is attached to the lateral support structure 352 and is used to secure a patient to the

foot support cushion 348 to secure the patient when the frame 314 is moved to the laterally

angled position. In the illustrative embodiment, the straps 354 include hook and loop fasteners

to secure the straps 354. In other embodiments, the straps 354 may include buckles or other

structures to secure the straps 354 to retain a patient on the foot support cushion 348. In Fig.

12, the surface 350 is at an incline and the frame 314 is positioned in a horizontal orientation.

In use, the frame 314 would be rotated about the axis 320 to position the surface 350 in a

horizontal orientation so that a patient would be supported in a prone position. The frame 314

would then be rotated about axis 320 by the driver 340 to position the patient in the laterally

angled position, permitting access to the anterior of the spine via the pelvic approach discussed

above.

The pelvic area of the patient is supported on two pelvic supports 356 and 358.

The pelvic support 356 includes a cushion 360 having an inclined upper surface. The cushion

360 is supported on a stem 364 of a locator 362. The locator 362 also includes a collar 366

which receives the stem 364 with the stem 364 movable relative to the collar 366 to vary the

position of the cushion 360 vertically relative to the rail 318. The cushion 360 may be lowered

when access to the pelvic region is required during the anterior approach to the spine in the

laterally angled position. The collar 366 includes a clamp (not shown) which allows the pelvic

support 356 to be clamped to the rail 318. The pelvic support 356 may be movable along the

rail 318 to move the pelvic support 356 out of the way when the anterior approach is made in

the laterally angled position.

The pelvic support 358 includes a cushion 368 that is cantilevered from the rail

316 and a lateral support structure 370 which supports the pelvic region of the patient when the

patient is in the laterally angled position. The pelvic support 358 also includes a strap 354 for

securing the pelvic region of the patient.

In the embodiment of Figs. 11 and 12, there is no abdominal support of the

patient in the prone position. A lateral support structure 373 supports the patient's side when

the patient is positioned in the laterally angled position. A chest support 374 includes a support

plate 375 and two support cushions 378 and 380 which move relative to one another on the

support plate 375. Movement of the cushions 378 and 380 allows the chest support 374 to be



adjusted for patients of different widths. The cushion 380 includes a lateral support structure

383 and a strap 354 for supporting and securing a patient in a laterally angled position.

A method of performing a spinal surgical procedure on the patient support

apparatus 312 includes positioning the frame 314 in a deviated position and positioning a

number of supports on the frame 314 to support a patient in a prone position for access to the

posterior of the spine. The frame 314 is then moved from the first deviated position to a second

position in which the frame 314 is rotated about a longitudinal axis to a deviated position

opposite the first such that the patient is in a laterally angled position. A pelvic support 356 is

then adjusted to permit access to the pelvic area of the patient for approach to the anterior of the

patient's spine. The repositioning according to this method does not require the sterile field to

be broken while the patient is repositioned.

While the operating table 254 is well know for use as a spinal surgery patient

support apparatus, another embodiment of a patient support apparatus 372 suitable for use in

spinal surgeries includes an operating table 374 with a spinal frame 376 cantilevered from the

top of the operating table 374 as shown in Fig. 13. The pedestal 379 of the operating table 374

is powered to allow the position of the table bed 381 and the spinal frame 376 to be moved to a

deviated position as shown in Fig. 13. In the illustrative patient support apparatus 372, the table

bed 381 has been modified with several members of the standard table bed removed to allow

the spinal frame 376 to be attached to the operating table 374. Drive mechanisms (not shown)

within the table allow the table bed 381 and spinal frame 376 to be rotated about an axis 382. A

leg support cushion 348 is positioned on the table bed 381. A patient may be secured to the leg

support cushion 348 via straps 354 (not shown) or other suitable restraint.

A pelvic support assembly 384 includes a left pelvic support 386 and a right

pelvic support 388. The left pelvic support 386 is removable to allow access to the pelvic

region when the patient is moved to the laterally angled position. The right pelvic support 388

includes a lateral support structure 390. The surfaces of the left pelvic support 386 and the right

pelvic support 388 are formed at an angle relative to a base 392 so that when the pedestal 379 of

the operating table 374 is deviated about axis 382 as shown in Fig. 13, the surfaces form a

planar surface suitable for supporting a patient in a prone position.

An abdominal support structure 394 includes a base 396 and a lateral support

398. The base 396 is supported on two rails 400 and 402 of the spinal frame 376. The

abdominal support structure 394 does not engage the anterior of the abdomen when the patient

is in the prone position so that the abdomen hangs free, reducing compression on the spine. An

angled chest support 404 includes an angled surface 406 and a lateral support structure 408.



The patient support apparatus 372 further includes a face support 341 which is supported from a

positioner 346.

A method of spinal surgery utilizing a patient support apparatus 372 includes

positioning a spinal frame 376 on the operating table 374. A number of angled support

cushions are positioned on the spinal frame 376 and operating table 374. The operating table

374 is deviated such that the angled support cushions present a generally horizontal support

structure suitable for supporting a patient in a prone position. The posterior of the spine is

accessed in the prone position. The operating table 374 is actuated to rotate the spinal frame

376 about the axis 382 which is maintained in a generally horizontal orientation. The rotation

of the operating table 374 and spinal frame 376 results in the patient being positioned in a

laterally angled position. The left pelvic support 386 is removed to permit access to the anterior

of the spine through a pelvic approach.

An embodiment of a restraint 440 which may be adapted to the various cushions

and support structures disclosed above is shown in Figs. 16 and 17. In Fig. 16, a bottom view

of a patient 50 supported on a support apparatus including a pair of lateral rails 442 and 444

shows the restraint 440 pivotably coupled to a pelvic support assembly 446. The restraint 440

includes a pivoting arm 448 that is hinged to a left pelvic support 450 of the pelvic support

assembly 446 through a pin 452. The restraint 440 includes a strap 456 that includes a first part

458 of a two-part hook and loop fastening system. A pad 460 that includes the second part 462

of the two-part hook and loop fastening system engages the first part 458 to secure the strap.

When a patient is rotated to a laterally angled position as indicated by the arrow 454, the

restraint 440 and pelvic support 450 provide support for the body of the patient 50 in a laterally

angled position.

In some embodiments, the frames of the support apparatuses discussed above

may be omitted and replaced with a modified frame. For example, a frame 470 shown in Fig.

18 has been modified such that a lateral rail 472 is formed to be spaced apart from the body of

the patient forming a space 474 to provide improved access to the upper pelvic region of the

patient when the frame 470 is rotated to place the patient in a laterally angled position. The

frame 470 includes a second lateral rail 476 and two cross-bars 478 and 480. The frame 470 is

shown supporting a pelvic support assembly 482 and a chest support assembly 484 and is

rotatable about an axis 486.

In the embodiment of Fig. 19, a chest cushion 490 and a pelvic cushion 492 are

positioned directly on the patient 50 to provide additional cushioning of the patient during

spinal surgery. The chest cushion includes two separate breast pads 494 and 496 as well as a



sternum pad 498. A lateral chest pad 500 is positioned to cushion the side of the chest of the

patient 50 when the patient 50 is supported in a laterally angled position. The pelvic cushion

492 includes a lateral pad 502 and a first pelvic pad 504. A second pelvic pad 506 is sized and

configured to support the pelvis of the patient 50 lower than the pelvic pad 504 to provide relief

for a surgeon to access a surgical site 508 in the upper pelvic, lower abdominal area for anterior

access to the spine. It is contemplated that cushions such as chest cushion 490 and pelvic

cushion 492 may be applied prior to placing the patient 50 on a support apparatus so that the

cushions may be properly placed without need for detailed adjustment of support structures on

the patient support apparatus.

As shown in Fig. 20, the pelvic cushion 492 may be omitted and replaced with

two separate cushions 510 and 512. The pelvic cushion 510 includes a left pelvic pad 514 and a

lateral pelvic pad 516. The separate cushion 512 is positioned on the right pelvic region and is

spaced apart from the surgical site 508.

In the embodiment of Figs. 2 1 and 22, the patient 50 is shown in a laterally

angled position with the patient's left upper pelvic region presented for access to the anterior of

the spine. A single cushion 520 is applied to the chest of the patient and wraps around the side

of the patient 50 and provides cushioning in both the prone and laterally angled positions. Two

pelvic cushions 522 and 524 are applied to the left and right pelvic areas respectively. The

surgical site 508 is exposed in the laterally angled position; with a surgical site cushion 526

applied to the surgical site when the patient 50 is rotated back to the prone position.

Body supports for supporting the patient during spinal surgery may include

many variations including those shown in U.S. Pat. No. 7,600,281 which is incorporated by

reference herein. Variations of the body supports applicable to various patient support

apparatuses that are movable to a laterally angled position are disclosed further herein and

should be understood to be applicable to frames having spaced-apart rails as well as traditional

surgical table tops.

For example, an embodiment of a body support 530 shown in Fig. 23 includes a

cross-member 532 and a first support 534 movable relative to the cross-member 532. The first

support 534 includes a base 536 and a cushion 538 supported on the base 536 and having an

upper surface that is angled to support the side of a patient in a prone position as shown in Fig.

23. A second support 540 is also secured to the cross-member 532 and movable relative to the

cross-member 532. The first support 534 and second support 540 are spaced apart so that a gap

542 is formed therebetween. The second support 540 includes a base 546 and a cushion 548.

The base 546 and cushion 548 both are formed to included a lower portion 552 which supports



the patient in the prone position, and a lateral portion 550 which provide lateral support to the

patient in the laterally angled position. The cross-member 532 is cantilevered from a coupler

554 which secures the body support 530 to a rail 556 of a patient support apparatus. The body

support 530 includes locks 544 secured to each of the first support 534 and second support 540

respectively. The locks 544 may be released to move the first support 534 or second support

540 along the cross-member 532. The cross-member 532 is secured to the coupler 554 at an

angle 558. When the frame of a patient support apparatus is deviated at the angle 558 as

depicted by the rail 556 in Fig. 23, the first support 534 and second support 540 present a

support structure that is suitable for supporting the patient 50 in a prone position.

Another embodiment of a body support 574 shown in Fig. 24 includes the first

support 534 and second support 540. However, the cross-member 532 of body support 530 has

been omitted and replaced with a cross-member 560. Cross-member 560 includes two t-slots

572 which receive respective spacers 564 and 570. The body support 574 also includes a pair

of couplers 562 and 568 which couple the body support 574 to respective rails 566 and 556 of a

patient support apparatus. The spacers 564 and 570 are secured to the respective couplers 562

and 568 such that the cross-member is positioned at an angle 558 relative to the rails 566 and

556. Thus, when the patient support apparatus is deviated by an angle 558, as shown in Fig. 24,

the first support 534 and second support 540 present a support structure that is suitable for

supporting the patient 50 in a prone position.

Fig. 25 shows an embodiment of a body support 574 coupled directly to a frame

580 of a patient support apparatus. The body support 574 includes a first cushion 576 and a

second cushion 578 that includes a lateral support structure 579. The frame 580 includes

laterally spaced rails 582 and 584. As shown in Fig. 25, the frame 580 is deviated by an angle

558 which results in the upper surfaces of the cushions 576 and 578 being oriented to provide a

horizontal surface suitable for supporting a patient in a prone position. Rotation of the frame

580 about a central longitudinal axis 586 results in the patient being positioned in a laterally

angled position with the lateral support structure 579 supporting the patient.

In yet another embodiment shown in Figs. 26 and 27, a body support 590

includes a first support 592 and a second support 594 which are both movable relative to a

cross-member 612 and are locked to the cross-member 612 by a respective lock 544. The

second support 594 includes a prone support 596 and a lateral support 598. The cross-member

612 is secured to a pair of couplers 606 and 608 which couple the body support 590 to a pair of

laterally spaced rails 600 and 602 respectively. When the rails are deviated from horizontal by

an angle 558, the surface of the first support 592 and the prone support 596 of the second



support 594 present a surface suitable for supporting a patient 50 in a prone position as shown

in Fig. 26. When the rails 600 and 602 are rotated about the axis 586 by an angle 614 as shown

in Fig. 27, the lateral support 598 supports the patient in a laterally angled position and the

anterior of patient's spine 72 is accessible through an upper pelvic anterior approach.

In still yet another embodiment of a body support 620 shown in Fig. 28, the

body support 620 includes unitary support body 622 having a prone support 624 and a lateral

support 626. The support body 622 is secured to a pair of couplers 628 and 630 which couple

the body support 620 to laterally spaced rails 632 and 634 of a patient support apparatus. If the

rails 632 and 634 are deviated about a longitudinal axis 636 by an angle 640, the prone support

624 is positioned to provide a horizontal surface for supporting a patient in a prone position.

Deviation of the rails 632 and 634 in the direction of arrow 642 results in the patient being

supported in a laterally angled position. In some embodiments, the support body 622 is

movable relative to the couplers 628 and 630 as shown by arrow 638 to change the orientation

of the support body 622 relative to the rails 632 and 634. In such an embodiment, the deviation

from horizontal to the laterally angled position of the patient is accomplished by moving the

support body 622 relative to the rails 632 and 634 without need for deviation of the patient

support apparatus from horizontal.

In another embodiment of a body support 650 shown in Fig. 30, a frame 652 of

the body support 650 includes a cross-member 654, a lateral support structure 656, and a

coupler 658. The frame 652 further includes a coupler 660 positioned opposite the coupler 658.

The frame 652 supports a first support 662 supporting a first cushion 664 and a second cushion

666. Both the first support 662 and second cushion 666 are movable to change an orientation of

the cushions 666 and 664. The lateral support structure 656 supports a cushion 668. A clamp

670 is engaged with the coupler 658 to secure the body support 650 to a rail 672 of a patient

support apparatus. The coupler 660 engages with a second rail 674 of the patient support

apparatus.

A lateral support 680 shown in Fig. 2 includes a solid body 682 with a lateral

support 684 and a coupler 686 which is received on a rail 688 of a patient support apparatus.

The lateral support 680 further includes a clamp 690 engaged with the coupler 686 and

adjustable to secure the lateral support 680 to the rail 688.

Another lateral support 692 includes a coupler 694, a support arm 696 secured to

the coupler 694, and a cushion assembly 698 coupled to the support arm 696. The cushion

assembly 698 includes a pad 700 supported on a contoured support 706. The lateral support



692 is secured to a rail 702 of a patient support apparatus by a clamp 704 that engages the

coupler 694 and the rail 702 to lock the lateral support 692 to the rail 702.

Referring now to Fig. 29, it should be understood that any of the cushions, pad,

or supports disclosed herein may comprise open or closed-cell foam or a rigid radio lucent

material. The body support 710 coupled to a pair of lateral rails 712 and 714 includes a

radio lucent cross-member 716 with two foam cushions 718 and 720. In other embodiments, the

foam may be omitted and replaced with a gel material or gel structures may be interspersed in

the foam. For example, the body support 722 includes a radiolucent cross-member 724

supporting a cushion 726 having a number of gel cells 728 positioned in foam 730. The

cushion 732 includes a rigid foam perimeter 734 enclosing lower density foam 736 with a

number of gel cells 728 position in the foam 736.

It should be noted that while various embodiments of body supports, lateral

supports, cushion structures, and restraints have been disclosed in various embodiments, the

scope of the disclosure includes the interchangeability of the various elements and adaptation of

the structures to patient support apparatuses of various configurations.

Although certain illustrative embodiments have been described in detail above,

variations and modifications exist within the scope and spirit of this disclosure as described and

as defined in the following claims.



CLAIMS

I . An apparatus for positioning a patient during spinal surgery comprising:

a frame including a support surface rotatable about a generally horizontal

longitudinal axis of the frame,

a cushion supported on the frame, the cushion supporting the patient in a prone

position when the support surface of the patient support apparatus is rotated about the

longitudinal axis of the frame to a first position, and

a lateral support supported on the frame, the lateral support engaging and

supporting the patient when the support surface is rotated to a second position.

2 . The apparatus of claim 1, wherein the cushion is positioned to engage the

upper pelvic region of the patient when the frame is in the first position.

3 . The apparatus of claim 2, wherein the cushion is movable to a position in

which the cushion does not engage the upper pelvic region of the patient when the frame is in

the second position.

4 . The apparatus of claim 3, wherein the cushion is removable from the

frame.

5 . The apparatus of claim 3, wherein the cushion is movable longitudinally

along the frame to disengage from the upper pelvic region of the patient.

6 . The apparatus of claim 3, wherein the cushion is movable away from the

patient toward the frame to disengage the cushion from the upper pelvic region of the patient.

7 . The apparatus of claim 1, wherein the second position is a laterally

angled position providing an anterior approach to the patient's spine.

8. The apparatus of claim 7, wherein the first position provides a posterior

approach to the patient's spine.

9 . The apparatus of claim 1, wherein the support surface includes two

laterally spaced longitudinal rails and two spaced apart lateral cross-bars coupled to the

longitudinal rails to form the support surface and wherein the lateral cross-bars include an

angular offset with at least a portion of the cross-bars aligned at an angle not parallel to the

longitudinal rails.

10. The apparatus of claim 9, wherein the longitudinal rails are in a generally

horizontal orientation when the lateral cross-bars are in the first position.

I 1. The apparatus of claim 1, wherein the apparatus further comprises a

positioner supported on the support surface, the positioner including a patient supporting frame



pivotable relative to the support surface about a pivot axis that is generally parallel to the

longitudinal axis of the frame, the pivot axis spaced apart from the longitudinal axis of the

frame.

12. The apparatus of claim 11, wherein the cushion is supported on the

positioner.

13. The apparatus of claim 11, wherein the support surface comprises two

laterally spaced longitudinal rails, and wherein the positioner is secured to the longitudinal rails.

14. The apparatus of claim 13, wherein the patient supporting frame of the

positioner comprises first and second laterally spaced longitudinal rails and a lateral cross-bar

coupling the longitudinal rails of the frame of the positioner, and wherein the positioner further

comprises a lateral arm secured to the longitudinal rails of the support surface of the patient

support apparatus, the patient supporting frame of the positioner pivotably connected to the

lateral arm.

15. The apparatus of claim 14, wherein the positioner further comprises an

actuator that moves the patient supporting frame about the pivot axis of the positioner.

16. The apparatus of claim 14, wherein the positioner is manually movable

about the second axis.

17. A method of positioning a patient during spinal surgery comprising the

steps of:

rotating a patient support apparatus about a longitudinal axis such that a first

lateral side of the patient support apparatus is lower than a second lateral side,

positioning patient supports on the patient support apparatus to provide a

generally horizontal support for a patient in a prone position,

positioning the patient on the patient supports in the prone position,

positioning a drape on the patient while the patient is in the prone position, and

rotating the patient support apparatus about the longitudinal axis of the patient

support apparatus such that the first lateral side is higher than the second lateral side without

breaking the sterile field.

18. The method of claim 17, wherein:

a posterior approach to the spine is made while the patient is in the prone

position.

19. The method of claim 18, wherein:

an anterior approach to the spine is made while the first lateral side of the patient

support apparatus is higher than the second lateral side.



20. The method of claim 19, wherein:

the method further comprises the step of rotating a portion of the patient support

apparatus about a second axis parallel to the longitudinal axis of the patient support apparatus,

the second axis spaced apart from the longitudinal axis of the patient support apparatus to

increase the rotation of the patient relative to the patient support apparatus.

21. The method of claim 20, wherein:

the step of positioning the supports on the patient support apparatus to provide a

generally horizontal support for a patient in a prone position includes rotating a portion of the

patient support apparatus about the second axis.

22. A method of positioning a patient during spinal surgery comprising the

steps of:

rotating a patient support apparatus about a longitudinal axis such that a first

lateral side of the patient support apparatus is lower than a second lateral side,

positioning patient supports on the patient support apparatus to provide a

generally horizontal support for a patient in a prone position,

positioning the patient on the patient supports in the prone position, and

rotating the patient support apparatus about the longitudinal axis of the patient

support apparatus such that the first lateral side is higher than the second lateral side.

23 . The method of claim 22, wherein:

a posterior approach to the spine is made while the patient is in the prone

position.

24. The method of claim 23, wherein:

an anterior approach to the spine is made while the first lateral side of the patient

support apparatus is higher than the second lateral side.

25. The method of claim 24, wherein:

a patient support is positioned in contact with the upper pelvic area of the patient

while the patient is in the prone position and wherein the method further comprises the step of

moving the patient support that is in contact with the upper pelvic area of the patient is moved

out of contact with the upper pelvic area when the first lateral side is higher than the second

lateral side to expose the upper pelvic region for the anterior approach.

26. The method of claim 25, wherein:

the patient support positioned in contact with the upper pelvic area is removed

from the patient support apparatus to expose the upper pelvic region for the anterior approach.

27. The method of claim 25, wherein:



the patient support positioned in contact with the upper pelvic area is moved

along the longitudinal axis of the patient support apparatus to expose the upper pelvic region for

the anterior approach.

28. The method of claim 22, wherein:

the method further comprises the step of rotating a portion of the patient support

apparatus about a second axis parallel to the longitudinal axis of the patient support apparatus,

the second axis spaced apart from the longitudinal axis of the patient support apparatus to

increase the rotation of the patient relative to the patient support apparatus.

29. The method of claim 28, wherein:

the step of positioning the supports on the patient support apparatus to provide a

generally horizontal support for a patient in a prone position includes rotating a portion of the

patient support apparatus about the second axis.

30. The method of claim 29, wherein:

a posterior approach to the spine is made while the patient is in the prone

position.

31. The method of claim 30, wherein:

an anterior approach to the spine is made while the first lateral side of the patient

support apparatus is higher than the second lateral side.

32. The method of claim 31, wherein:

a patient support is positioned is in contact with the upper pelvic area of the

patient while the patient is in the prone position and wherein the method further comprises the

step of moving the patient support that is in contact with the upper pelvic area of the patient is

moved out of contact with the upper pelvic area when the first lateral side is higher than the

second lateral side to expose the upper pelvic region for the anterior approach.

33. The method of claim 32, wherein:

the patient support positioned in contact with the upper pelvic area is removed

from the patient support apparatus to expose the upper pelvic region for the anterior approach.

34. The method of claim 32, wherein:

the patient support positioned in contact with the upper pelvic area is moved

along the longitudinal axis of the patient support apparatus to expose the upper pelvic region for

the anterior approach.

35. A method of positioning a patient during spinal surgery comprising the

steps of:



rotating a operating table about a longitudinal axis such that a first lateral side of

the operating table is lower than a second lateral side,

positioning cushions on the operating table to provide a generally horizontal

support for a patient in a prone position,

positioning the patient on the cushions in the prone position, and

rotating the operating table about the longitudinal axis of the operating table

such that the first lateral side is higher than the second lateral side.

36. The method of claim 35, wherein:

a posterior approach to the spine is made while the patient is in the prone

position.

37. The method of claim 36, wherein:

an anterior approach to the spine is made while the first lateral side of the

operating table is higher than the second lateral side.

38. The method of claim 37, wherein:

a cushion is positioned in contact with the upper pelvic area of the patient while

the patient is in the prone position and wherein the method further comprises the step of moving

the cushion that is in contact with the upper pelvic area of the patient is moved out of contact

with the upper pelvic area when the first lateral side is higher than the second lateral side to

expose the upper pelvic region for the anterior approach.

39. The method of claim 38, wherein:

the cushion positioned in contact with the upper pelvic area is removed from the

operating table to expose the upper pelvic region for the anterior approach.

40. The method of claim 38, wherein:

the cushion positioned in contact with the upper pelvic area is moved along the

longitudinal axis of the operating table to expose the upper pelvic region for the anterior

approach.

4 1. The method of claim 35, wherein:

the method further comprises the step of rotating a portion of a positioner

supported on the operating table about a second axis parallel to the longitudinal axis of the

operating table, the second axis spaced apart from the longitudinal axis of the operating table to

increase the rotation of the patient relative to the operating table.

42. The method of claim 41, wherein:



the step of positioning the supports on the operating table to provide a generally

horizontal support for a patient in a prone position includes rotating the portion of the positioner

about the second axis.

43 . The method of claim 42, wherein:

a posterior approach to the spine is made while the patient is in the prone

position.

44. The method of claim 43, wherein:

an anterior approach to the spine is made while the first lateral side of the

operating table is higher than the second lateral side.

45 . The method of claim 44, wherein:

a cushion is positioned is in contact with the upper pelvic area of the patient

while the patient is in the prone position and wherein the method further comprises the step of

moving the cushion that is in contact with the upper pelvic area of the patient is moved out of

contact with the upper pelvic area when the first lateral side is higher than the second lateral

side to expose the upper pelvic region for the anterior approach.

46. The method of claim 45, wherein:

the cushion positioned in contact with the upper pelvic area is removed from the

operating table to expose the upper pelvic region for the anterior approach.

47. The method of claim 45, wherein:

the cushion positioned in contact with the upper pelvic area is moved along the

longitudinal axis of the operating table to expose the upper pelvic region for the anterior

approach.

48. The method of claim 47, wherein:

the cushion positioned in contact with the upper pelvic area is moved vertically

away from the patient to expose the upper pelvic region for the anterior approach.

49. The method of claim 42, wherein:

rotating the portion of the positioner about the second axis comprises manually

lifting the portion of the positioner.

50. The method of claim 42, wherein:

rotating the portion of the positioner about the second axis comprises causing an

actuator to be extended to rotate the portion of the positioner.

51. A positioner for use with a patient support apparatus, the positioner

comprising

a lower frame,



an upper frame pivotably coupled to the lower frame about an axis extending

along the longitudinal length of the positioner, the axis positioned on a lateral side of the upper

frame, and

an arm for supporting the upper frame in a pivoted position relative to the lower

frame.

52. The positioner of claim 51, wherein the upper frame supports a patient.

53. The positioner of claim 52, wherein the lower frame is securable to the

patient support apparatus.

54. The positioner of claim 51, wherein the lower frame comprises a

plurality of lateral arms that extend laterally across a patient support apparatus.

55. The positioner of claim 54, wherein the upper frame comprises first and

second lateral sides and first and second longitudinal ends.

56. The positioner of claim 55, wherein the upper frame comprises two

laterally spaced longitudinal rails and two lateral cross-bars connecting the longitudinal rails.

57. The positioner of claim 55, wherein the upper frame and lower frame are

pinned together for pivotal movement therebetween.

58. The positioner of claim 57, wherein the positioner comprises carbon

fiber.

59. The positioner of claim 57, wherein the arm is a link that is movable to

lock the upper frame in a pivoted position.

60. The positioner of claim 57, wherein the arm is an actuator that is

extendable to cause the upper frame to pivot about the axis.

6 1. The positioner of claim 57, wherein the upper frame comprises two

laterally spaced longitudinal rails and two lateral cross-bars connecting the longitudinal rails,

the rails and cross-bars cooperating to define a plane, and wherein the positioner further

comprises a cushion supported on the plane, the cushion having an upper surface for supporting

a patient, the plane of the upper surface not parallel to the plane formed by the rails and the

cross-bars.

62. The positioner of claims 51-61, wherein the positioner includes a body

support having means for supporting a patient in a laterally angled position.

63. The positioner of claim 62, wherein the body support includes a lateral

support for supporting a side of patient in a laterally angled position.

64. The positioner of claim 62, wherein the body support includes first and

second cushions, the first cushion having a thickness greater than the second cushion, both



cushions supported on a cross-member such that the patient is positioned in a laterally angled

position relative to the cross-member.

65. The positioner of claim 64, wherein the first and second cushions are

independently movable along the cross-member.

66. The positioner of claim 62, wherein the body support engages the head of

a patient.

67. The positioner of claim 66, wherein the body support has a lateral

support for supporting the side of the head of a patient in a laterally angled position.

68. The positioner of claim 67, wherein the lateral support provides relief for

the ear of a patient.

69. The positioner of claim 62, wherein the body support includes a cross-

member, a cushion supported on the cross member, first and second couplers, and first and

second spacers, and wherein the first spacer is positioned between the first coupler and the

cross-member and the second spacer is positioned between the second spacer and the cross

member, the first spacer having a thickness greater than the second spacer such that the patient

is positioned in a laterally angled position relative a structure engaged by the couplers.

70. The positioner of claim 62, wherein the body support includes a cushion

having a varying thickness.

71. A patient support apparatus, the positioner comprising

a lower frame pivotable about a first longitudinal axis,

an upper frame pivotably coupled to the lower frame about a second longitudinal

axis extending along the longitudinal length of the positioner, the second axis positioned on a

lateral side of the upper frame, and

an arm for supporting the upper frame in a pivoted position relative to the lower

frame.

72. The patient support apparatus of claim 71, wherein the upper frame

supports a patient.

73. The patient support apparatus of claim 72, wherein the lower frame is

securable to the patient support apparatus.

74. The patient support apparatus of claim 73, wherein the lower frame

comprises a plurality of lateral arms that extend laterally across a patient support apparatus.

75. The patient support apparatus of claim 74, wherein the upper frame

comprises first and second lateral sides and first and second longitudinal ends.



76. The patient support apparatus of claim 75, wherein the upper frame

comprises two laterally spaced longitudinal rails and two lateral cross-bars connecting the

longitudinal rails.

77. The patient support apparatus of claim 75, wherein the upper frame and

lower frame are pinned together for pivotal movement therebetween.

78. The patient support apparatus of claim 77, wherein the patient support

apparatus comprises carbon fiber.

79. The patient support apparatus of claim 78, wherein the arm is a link that

is movable to lock the upper frame in a pivoted position.

80. The patient support apparatus of claim 77, wherein the arm is an actuator

that is extendable to cause the upper frame to pivot about the axis.

81. The patient support apparatus of claim 77, wherein the upper frame

comprises two laterally spaced longitudinal rails and two lateral cross-bars connecting the

longitudinal rails, the rails and cross-bars cooperating to define a plane, and wherein the patient

support apparatus further comprises a cushion supported on the plane, the cushion having an

upper surface for supporting a patient, the plane of the upper surface not parallel to the plane

formed by the rails and the cross-bars.

82. The patient support apparatus of claims 71-81, wherein the patient

support apparatus includes a body support having means for supporting a patient in a laterally

angled position.

83 . The patient support apparatus of claim 82, wherein the body support

includes a lateral support for supporting a side of patient in a laterally angled position.

84. The patient support apparatus of claim 82, wherein the body support

includes first and second cushions, the first cushion having a thickness greater than the second

cushion, both cushions supported on a cross-member such that the patient is positioned in a

laterally angled position relative to the cross-member.

85 . The patient support apparatus of claim 82, wherein the body support

engages the head of a patient.

86. The patient support apparatus of claim 85, wherein the body support has

a lateral support for supporting the side of the head of a patient in a laterally angled position.

87. The patient support apparatus of claim 86, wherein the lateral support

provides relief for the ear of a patient.

88. The patient support apparatus of claim 82, wherein the body support

includes a cross-member, a cushion supported on the cross member, first and second couplers,



and first and second spacers, and wherein the first spacer is positioned between the first coupler

and the cross-member and the second spacer is positioned between the second spacer and the

cross member, the first spacer having a thickness greater than the second spacer such that the

patient is positioned in a laterally angled position relative a structure engaged by the couplers.

89. The patient support apparatus of claim 82, wherein the body support

includes a cushion having a varying thickness.
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