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Description
BACKGROUND OF THE INVENTION

[0001] The present disclosure relates to accessories
that attach to surgical tables to support portions of pa-
tients during surgery. More particularly, the present dis-
closurerelates to accessory frames that attach to surgical
tables and that are configured for supporting upper bod-
ies of patients during surgery, such as, for example, spi-
nal surgery.

[0002] Standard surgical tables, also referred to as op-
erating tables or operating room (O.R.) tables, typically
have pivotable patient support sections that are moved
by actuators, such as electric linear actuators or hydraulic
actuators, to place a patient in a desired position. The
patient support sections of these standard tables usually
have metal frames and the tables oftentimes further in-
clude other metal elements which interfere with the ability
to obtain desired x-ray images or fluoroscopic images of
a patient during surgery. During some surgeries, such
as orthopedic surgery, and particularly, spinal surgery, it
is fairly important for x-ray images and/or fluoroscopic
images to be taken of a patient due to the implantation
of screws, rods, replacement discs, and the like, in very
close proximity to critical nerves including the spinal cord.
As a result, standard surgical tables are not suitable for
some surgeries.

[0003] Specialized orthopedic surgical tables have
been developed for orthopedic surgery and a subset of
these specialized orthopedic surgical tables, such as,
forexample, the "Jackson" table and the "Andrews" table,
have been designed specifically for spinal surgery. Ex-
amples of the "Jackson" table may be found in U.S. Pats.
Nos. 5,088,706; 5,131,106; 5,613,254; and 6,260,220.
An example of the "Andrews" table may be found in U.S.
Pat. No. 5,444,882. The various types of Jackson tables
and the Andrews table are self-standing surgical tables
which are very expensive, but which are only used for a
small percentage of the surgeries that may be performed
in a hospital.

[0004] Attempts have been made in the past to design
substantially radiolucent table extensions that attach to
standard surgical tables to support a patient during spinal
surgery or other surgical procedures during which x-ray
or fluoroscopic images are to be taken of the patient’s
upper body. See, forexample, U.S. Pats. Nos. 4,995,067;
5,758,374; 6,003,174, 6,584,630; and 6,813,788. Each
of the devices in the patents just listed include a table
top or panel or similar such structure underlying the pa-
tient. In some surgical procedures in which a patient is
in a prone position, such as some spinal surgery proce-
dures, it is desirable for the patient’'s abdomen to hang
downwardly without obstruction so as not to be supported
by an underlying table surface. Accordingly, table exten-
sions having such table tops or panels may not be suit-
able for some spinal surgery procedures. In addition,
many of the known table extensions connect to the as-
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sociated surgical table with a fixed connection that does
not permit the extension to pivot relative to the surgical
table in a manner that would permit flexure of a patient
by a sufficient amount to place the lumbar region of the
patient’s spine in a more lordotic (i.e., more arched) or
more kyphotic (i.e., flattened or hunched) position than
when the patient is simply lying in a flat, prone position
with the lumbarregion of the patient’s spineinits naturally
arched position.

[0005] EPO0917867 discloses an additional module
which has a coupling element for mechanical coupling
to an operating table plate. The module has an electric
drive unit for adjusting its orientation with respect to the
operating table plate, the drive unit being controlled by
the table’s control unit.

SUMMARY OF THE INVENTION

[0006] The present invention provides an accessory
for attachment to a surgical table to support an upper
body of a patient during surgery, the surgical table having
longitudinally extending accessory rails that are situated
on opposite sides of the surgical table, the accessory
comprising a pair of spaced frame members to which
patient support devices are coupleable, and a coupler to
pivotably couple the pair of spaced frame members to
the surgical table such that the pair of spaced frame mem-
bers extend longitudinally away from the surgical table
and are able to articulate relative to the surgical table in
response to portions of the surgical table being moved,
the coupler including a clamp, wherein the pair of spaced
frame members are configured and arranged such that
the upper body of the patient is supportable thereabove
and at least a portion of the legs of the patient are sup-
portable by the surgical table during surgery, character-
ized in that the coupler freely pivotable couples the frame
members to the surgical table; in that the frame members
are radiolucent; in that the coupler comprises a pair of
clamps that are configured to attach to the longitudinally
extending accessory rails that are situated on opposite
sides of the surgical table and a pair of pivot shafts that
extend generally horizontally from the frame members;
in that each clamp has a shaft support to support the
respective shaft for pivoting movement about a generally
horizontal axis; in that each clamp has a boss that ex-
tends from the shaft support; in that the coupler further
comprises a pair of collars, each collar mounted on a
respective pivot shaft and having a recess, each collar
being movable along the shaft between a first position in
which the respective boss is received in the associated
recess to prevent the pivot shaft from being removed
from the corresponding clamp and a second position in
which the respective boss is situated outside the asso-
ciated recess, and in that the coupler comprises a pair
of threaded screws, each threaded screw coupled to the
respective collar and movable to tighten against the as-
sociated pivot shaft to retain the collar in place on the
pivot shaft.
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[0007] The pivotable coupling between the surgical ta-
ble and the radiolucent frame members may allow an
associated patient’s spine to be made more lordotic or
more kyphotic before, during, or after surgery by simply
tilting or articulating the table section to which the radi-
olucent frame members are coupled. Such movement of
the surgical table may be accomplished using one or
more of the powered actuators of the surgical table, for
example. The patient support devices which may be cou-
pled to the pair of radiolucent frame members include
head supports, chest supports, hip supports, and arm
boards, just to name a few. In some uses of the acces-
sory, there are no panels or table sections which extend
between the radiolucent frame members beneath the pa-
tient’s abdomen, thereby allowing the patient’'s abdomen
to hang downwardly without obstruction. Panels or sec-
tions which may attach to the radiolucent section and
which may support mattress pads, for example, are con-
templated by this disclosure and may be attached at any
desired position along the radiolucent frame members,
including positions beneath a patient’s abdomen.
[0008] Each clamp may have shaft support to support
the shaft for pivoting movement about a generally hori-
zontal axis. Each clamp may comprise a block with a
channel sized to receive an accessory rail of the surgical
table. The shaft support may comprise a hook extending
from the block and the hook may have a curved surface
on which the at least one pivot shaft rests. During artic-
ulation of the radiolucent frame members relative to the
surgical table, the shaft may rotatively slide on the curved
surface of the hook.

[0009] Each clamp may include a latch thatis movable
between a first position preventing the pivot shaft from
being removed from the clamp and a second position
allowing removal of the pivot shaft from the clamp. The
accessory may have a retainer adjacent an end of each
pivot shaft to prevent the collar from being removed from
the pivot shaft.

[0010] The accessory may further comprise a connec-
tor block fastened to an end region of each frame member
and the pivot shafts may be fastened to the connector
blocks. Each connector block may have a channel in
which the end region of the frame member is received
and a bore in which a portion of the pivot shaftis received.
The channel may extend in perpendicular relation to the
bore. The accessory may also have a radiolucent cross
frame member extending between the pair of spaced ra-
diolucent frame members. The cross frame member may
also be fastened to the connector blocks. The connector
blocks may have another channel in which an end region
of the cross frame member is received.

[0011] Each of the radiolucent frame members may
comprise a carbon fiber tube and a filler material within
the tube. The filler material may comprise a polyurethane
foam material. Each of the radiolucent frame members
may be generally quadrilateral in cross section. In some
embodiments, the cross section of the radiolucent frame
members may be about 1.25 inches (about 3.175 cm) in
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width and about 1.5 inches (about 3.81 cm) in height. In
some embodiments, the radiolucent frame members of
the accessory are spaced apart by about 14 inches
(about 35.56 cm) as measured between the inside sur-
faces of the frame members (or, about 17.5 inches (about
44.45 cm) as measured between the outside surfaces of
the frame members). In such embodiments having the
frame members with this size and spacing, any device
which would otherwise be attachable to a Jackson table,
may be attached to the frame members of such embod-
iments.

[0012] A method of using the accessory disclosed
herein may comprise attaching rails clamps to rails of a
surgical table, moving a frame from a storage position to
a use position having one end of the frame coupled to
the clamps, and adjusting a height of a second end of
the frame such that the frame freely pivots relative to the
rail clamps. The method may further comprise tilting a
section of the surgical table to which the frame is coupled
by the rail clamps. The section of the surgical table may
be tilted about an axis extending lengthwise of the sur-
gical table or widthwise of the surgical table. Coupling
the frame to the rail clamps may comprise inserting pivot
shafts of the frame into hook portions of the rail clamps.
Adjusting the height of the second end of the frame may
comprise operating a jack screw of a support structure
that supports one of the ends of the frame relative to a
floor-supported base.

[0013] Additional features, which alone or in combina-
tion with any other feature(s), such as those listed above
and those listed in the appended 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 exempli-
fying the best mode of carrying out the embodiments as
presently perceived.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The detailed description particularly refers to
the accompanying figures in which:

Fig. 1 is a front perspective view of a surgical acces-
sory in a storage position, the accessory having a
base, a telescopic support structure extending up-
wardly from the base, and a generally rectangular
frame having a first end coupled to an upper region
of the telescopic support structure and having a low-
er end resting upon a front portion of the base;

Fig. 2 is a front perspective of the surgical accessory
of Fig. 1, still in the storage position, but having a
head support device, a chest support device, and a
hip support device coupled to elongated side frame
members of the frame;

Fig. 3 is arear perspective of the surgical accessory
of Fig. 2 with the head, chest, and hip support devices
coupled thereto, showing a pair of wheels coupled
to the base frame and showing a generally horizontal
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grip handle coupled to an upper tube of the telescopic
support structure;

Fig. 4 is a front elevation view of the accessory in
the storage position with the head, chest, and hip
support devices coupled to the frame;

Fig. 5 is a side elevation view of the accessory in the
storage position with the head, chest, and hip sup-
port devices coupled to the frame showing the frame
and telescopic support structure being in aninclined,
non-vertical orientation when the accessory is in the
storage position;

Fig. 6 is a perspective view of the accessory located
near a surgical table showing rail clamps of the ac-
cessory attached to accessory rails of the surgical
table at positions suitable for coupling to portions of
the second end of the frame as indicated by the dot-
ted lines;

Fig. 7 is a perspective view, similar to Fig. 6, showing
the frame being pivoted such that the second end of
the frame moves away from the base and toward the
rail clamps that are attached to the surgical table;
Fig. 8 is a perspective view showing the second end
of the frame coupled to the rail clamps and the tele-
scopic support structure supporting the first end of
the frame at an elevation in which the frame is in a
generally horizontal position;

Fig. 9is a perspective view, similar to Fig. 8, showing
the telescopic support structure in a retracted posi-
tion having the first end of the frame supported at an
elevation lower than the second end of the frame;
Fig. 10 is a perspective view, similar to Fig. 9, show-
ing the patient support sections being tilted to one
side and the frame and support structure of the ac-
cessory also tilting to one side;

Fig. 11 is a side elevation view showing the acces-
sory and surgical table in an upwardly flexed position
having the coupling between the accessory and the
surgicaltable raised upwardly relative to the opposite
ends of the accessory and surgical table;

Fig. 12 is a side elevation showing the accessory
and surgical table in a downwardly flexed position
having the coupling between the accessory and sur-
gical table lowered downwardly relative to the oppo-
site ends of the accessory and surgical table;

Fig. 13 is a side elevation view showing the acces-
sory and surgical table in a Trendelenburg position
having the frame of the accessory aligned with the
patient support sections of the surgical table and
having the first end of the frame supported at a lower
elevation than the opposite end of the surgical table;
Fig. 14 is a side elevation view showing the acces-
sory and surgical table in a reverse Trendelenburg
position having the frame of the accessory aligned
with the patient support section of the surgical table
and having the first end of the frame supported at a
higher elevation than the opposite end of the surgical
table;

Fig. 15 is a diagrammatic view showing the ability of
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the telescopic support structure to tilt side to side
relative to the base of the accessory;

Fig. 16 is an exploded perspective view showing the
components of the rail clamp and components atone
of the corners of the frame which couples to the rail
clamp;

Fig. 17 is a perspective view of one of the rail clamps
in an assembled state;

Fig. 18 is a sectional view, taken along line 18-18,
of Fig. 16 showing the connection between one of
the side frame members of the frame and an asso-
ciated corner connector block;

Fig. 19 is a sectional view through the rail clamp
showing a latch of the rail clamp in a locking position
to prevent removal of a pivot shaft of the frame from
a hook of the rail clamp and showing a threaded
screw extending through a collar and tightened
against a flat portion of the pivot shaft;

Fig. 20 is a sectional view through the collar and rail
clamp showing the collar positioned on a first side
of the rail clamp and moved to a position adjacent
to the rail clamp so that a first boss projecting from
a first side of the rail clamp is received in a first an-
nular recess of the collar;

Fig. 21 is a sectional view, similar to Fig. 20, showing
the collar positioned on a second side of the rail
clamp and moved to a position adjacent to the rail
clamp so that a second boss projecting from a sec-
ond side of the rail clamp is received in a second
annular recess of the collar;

Fig. 22 is an exploded perspective of the details of
a universal joint coupling between the first end of the
frame and the telescopic support structure of the ac-
cessory;

Fig. 23 is a sectional view of a ball joint coupling
between a lower end of the telescopic support struc-
ture and the base of the accessory showing a ma-
jority of a ball of the ball joint received in a main hous-
ing, a housing cap above the main housing, an O-
ring situated between the main housing and the
housing cap and in contact with the ball, a set of
flexible washers situated on the housing cap, a D-
shaped cam coupled to the main housing, a follower
coupled to the cam, and a screw extending through
bores of the set of flexible washers and coupled to
the follower and showing the cam in a first position
having the O-ring clamped somewhat loosely
against the ball;

Fig. 24 is a sectional view, similar to Fig. 23, showing
the cam rotated to a second position having the O-
ring clamped more tightly against the ball thereby to
tighten the ball joint such that a larger amount of
torque is needed to rotate the ball j oint;

Fig. 25 is a sectional view through the telescopic
support structure of the accessory showing a thread-
ed ball screw extending within an upper tube of the
support structure, a ball nut that is coupled to an
upper end of a middle tube of the support structure



7 EP 1 874 256 B1 8

and that has balls which ride in a helical ball track of
the threaded screw, a lower tube of the telescopic
support structure extending upwardly from the ball
of the ball joint, the middle tube being freely movable
along the lower tube, and a collar mounted to the
lower tube above the ball so that, when the accessory
is in use to support a patient, the lower end of the
middle tube rests against the collar;

Fig. 26 is an exploded perspective view showing a
pair of panels that are attachable to the frame to
bridge the space between the side frame members,
a pair of mattress pads above the panels, a clamp
that is attachable to one of the side frame members
in a notch provided in the panels, the clamp having
an accessory rail, and an arm support accessory that
is attachable to the accessory rail of the clamp;
Fig. 27 is a fragmentary view showing one of the
mattress pads supported on the associated panel
and extending over the clamp;

Fig. 28 is a side elevation view showing the acces-
sory and surgical table moved to positions in which
a patient is supported in a manner similar to that in
which an Andrews table supports a patient;

Fig. 29 is a side elevation of another accessory show-
ing a proximal end of a frame of the accessory at-
tached to a first rail clamp that is fastened to a gen-
erally horizontal section of a surgical table, a second
rail clamp that is fastened to a generally vertical sec-
tion of the surgical table, and a strut extending be-
neath the frame between a distal end of the frame
and the second rail clamp; and

Fig. 30is a perspective view of yet another accessory
having a frame including a cross member with end
regions that, when in use, are at lower elevations
than a central region of the cross member and show-
ing pulleys for use with cervical

traction equipment attached to the cross member.
DETAILED DESCRIPTION OF THE DRAWINGS

[0015] An accessory 10 according to this disclosure
has a substantially radiolucent frame 12, a floor-support-
ed base 14, and a support structure 16 that extends up-
wardly from base 14 and that couples to a first end 18 of
frame 12 as shown in Fig. 1. Accessory 10 is movable
between a compact storage position, shown in Figs. 1-6,
and a use position shown, for example, in Fig. 8. In the
storage position, a second end 20 of frame 12 is support-
edon aportion of base 14 and, in the use position, second
end 20 of frame 12 is coupled to a surgical table 22 with
which accessory 10 is used during surgical procedures.
[0016] Frame 12 includes a pair of spaced radiolucent
side frame members 24, a first cross member 26 at first
end 18 of frame 12, and a second cross member 28 at
second end 20 of frame 12 as shown in Fig. 1. Thus, in
the illustrative embodiment, frame 12 pivots upwardly
and downwardly as a unit relative to support structure
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16. In other embodiments, cross member 28 may be omit-
ted and each of side frame members 24 may be inde-
pendently pivotable between storage and use positions.
In such embodiments having cross member 28 omitted,
frame members 24 may be pivotably coupled to cross
member 26, for example.

[0017] A pair of first corner connectors 30 are formed
integrally with cross member 26 and are configured to
couple to one end of respective frame members 24. A
pair of second corner connectors 32 are configured to
couple to opposite ends of respective frame members
24 and to ends of cross member 28. Thus, frame 12 is
substantially rectangular inits overall shape having frame
members 24 oriented in parallel relation to each other.
[0018] Various patient support devices are coupleable
to frame 12. For example, a head support device 34, a
chest support device 36, and a hip support device 38 are
coupleable to frame 12 as shown, for example, in Figs.
2-5. lllustrative devices 34, 36, 38 have clamps 40 which
are sized and configured to attach to frame members 24
of frame 12. As shown in Figs. 2-5, devices 34, 36, 38
may be stored along with accessory 10 when accessory
10 is in the storage position. Additional details of head
supportdevice 34, as well as other head support devices,
which may be coupled to frame 12 are provided in PCT
International Publication No. WO 2006/110671A2 Addi-
tional details of chest support device 36 and hip support
device 38, as well as other body support devices, which
may be coupled to frame 12, are provided in PCT Inter-
national Publication No. WO 2006/110836 A2. Additional
details of clamp 40, which is included in each of devices
34, 36, 38 and which may be included in other devices
which are attachable to frame members 24 of frame 12,
are provided in PCT International Publication No. WO
2006/110721 A2.

[0019] Base 14includes a U-shaped base frame mem-
ber 42 having a pair of side portions 44 and a rear portion
46. Frame member 42 is made of a metal tube that has
a generally square cross section and that is bent to form
rounded corner regions 48 at the junction between por-
tions 44 and portion 46. Frame members 42 are not par-
allel in the illustrative example, but rather, angle slightly
outwardly from the rear to the front of base 14 as shown,
for example, in Figs. 1-3. Base 14 further includes a pair
of hooks 50, each of which extends from an open front
end of the respective portion 44 of frame member 42,
and a generally horizontal support plate 52 that is fas-
tened to the top of frame member 42. A rear portion of
plate 52 overlies portion 48 of frame member 42 and side
portions of plate 52 overlie respective portions 44 of
frame member 42 such that plate 52 spans from one side
portion 44 to the other.

[0020] Base 14 also has a set of resilient floor-engag-
ing feetor pads 54 that are secured to the bottom of frame
member 42 as shown in Figs. 4 and 5. Pads 54 are made
of a material, such as rubber or urethane, which has a
tendency to resist slipping on hard smooth floor surfaces,
such as tile floor surfaces or smooth concrete floor sur-
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faces, of the type that are typically found in operating
rooms. Base 14 further includes a pair of wheels 56 hav-
ing an axle 58 extending therebetween. A pair of axle
support links 60, shown in Figs. 1, 2, and 5, angle up-
wardly from rear portion 46 and support axle 58 and
wheels 56 relative to frame member 42. When accessory
10 is in the storage position or use position having pads
54 contacting an underlying floor surface, the bottom of
both wheels 56 are spaced from the floor by a slight dis-
tance 62 as shown in Fig. 5. To transport accessory 10
from one location to another in a healthcare facility, ac-
cessory 10 is tipped rearwardly such that wheels 56 con-
tact the underlying floor and pads 54 are lifted up off of
the floor. Accessory 10 is then wheeled to its new location
with wheels 56 rolling upon the floor.

[0021] Support structure 16 includes a telescopic leg
64, a first multi-axis joint 66 coupling a lower end of tel-
escopic leg 64 to plate 52 of base 14 and a second multi-
axis joint 68 coupling an upper end of telescopic leg 64
to cross member 26 of frame 12 as shown, for example,
in Figs. 1-3 and 5. As shown in Fig. 8, first multi-axis joint
66 is configured to permit pivoting movement of telescop-
ic leg 64 of support structure 16 relative to the base 14
about a first plurality of axes, including permitting front-
to-rear tilting of leg 64 about a lower lateral axis 70 as
indicated by double-headed arrow 72 and permitting
side-to-side tilting of leg 64 about a lower longitudinal
axis 74 as indicated by double-headed arrow 76. As also
shown in Fig. 8, second multi-axis joint 68 is configured
to permit pivoting movement of frame 12 relative to tel-
escopic leg 64 of support structure 16 about a second
plurality of axes, including permitting front-to-rear tilting
of frame 12 about an upper lateral axis 78 as indicated
by double-headed arrow 80 and permitting side-to-side
tilting of frame 12 about an upper longitudinal axis 82 as
indicated by double-headed arrow 84.

[0022] In theillustrative embodiment, joint 66 compris-
es a ball joint (referred to herein sometimes as "ball joint
66") and joint 68 comprises a universal joint (referred to
herein sometimes as "universal joint 68"). However, both
joints 66, 68 may be ball joints or both joints 66, 68 may
be universal joints in other embodiments. Any joint per-
mitting pivoting about multiple pivot axes are intended to
be within the scope of this disclosure and may be used
as multi-axis joints 66, 68 in lieu of the illustrative ball
joint 66 and universal joint 68.

[0023] Telescopic leg 64 includes an upper tube 86, a
middle tube 88, and a lower tube 90, as shown, for ex-
ample, in Figs. 1, 3 and 5. A lower end of lower tube 90
couples to ball joint 66 and an upper end of upper tube
86 couples to one end of a plate 92 of support structure
16. Plate 94 extends from tube 86 of leg 64 in a cantilev-
ered manner and universal joint 68 is coupled to plate 94
and extends upwardly therefrom. Universal joint 68,
therefore, is offset from telescopic leg 64. Support struc-
ture 16 further has a crank handle 94 which is rotated in
a first direction to extend telescopic leg 64 to raise the
elevation of first end 18 of frame 12 relative to base 14
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and which is rotated in a second direction, opposite to
the first direction, to retract telescopic leg 64 to lower the
elevation of first end 18 of frame 12 relative to base 14.
Support structure 16 also includes a generally horizontal
grip handle 96 that is fastened to a collar 98 which, in
turn, is fastened to a middle region of upper tube 86.
Handle 96 comprises a cylindrical bar having gripping
portions 100 situated on opposite sides of upper tube 86
telescopic leg 64.

[0024] Accessory 10 includes a set of anti-skid pads
110 and a pair of rail clamps 112 which may be hung on
gripping portions 100 of handle 96, if desired, when ac-
cessory 10 is in the storage position as shown best in
Fig. 3. Prior to coupling frame 12 to surgical table 22, the
anti-skid pads 110 may be placed beneath the support
feet (not shown) of the surgical table 22 and rail clamps
112 are coupled to accessory rails 114 as shown in Fig.
6. The support feet of surgical table 22 are sometimes
referred to in the art as "floor locks." Pads 110 are made
of a resilient material, such as rubber or urethane, and
are lollipop-shaped in the illustrative embodiment, each
having a large circular disk-like portion which is placed
under an associated support foot of surgical table 22 and
having a narrow stem portion with a hole through which
gripping portions 100 of handle 96 extend when pads
110 are hung on handle 96. In the illustrative example,
pads 110 are flexible, have generally planar top and bot-
tom surfaces, and have uniform thickness between the
top and bottom surfaces at all locations. Placing pads
110 beneath the support feet of surgical table 22 helps
prevent table 22 from slipping on the underlying floor of
the operating room.

[0025] Intheillustrative example of Figs. 6-10, surgical
table 22 is a three-section table having a head section
116, a seat section 118, and a foot section 120 supported
by a pedestal 122 above a base 124. Prior to coupling
accessory 10 to surgical table 22, foot section 120 is piv-
oted downwardly to a generally vertical position and rail
clamps 112 are attached to accessory rails 114 of seat
section 118. However, if desired, rail clamps 112 may be
coupled to the accessory rails 114 of head section 116
or foot section 120 assuming, in that case, foot section
120 is raised to a generally horizontal position. In the
illustrative example of Figs. 11-14, surgical table 22 is a
five-section table having a torso section 126, a seat sec-
tion 128, and a thigh section 130 supported by pedestal
122 above base 124. A foot section (not shown) and a
head section (not shown) have been removed from the
table 22 of Figs. 11-14. Frame 12 of accessory 10 is
coupled to the thigh section 130 in the example of Figs.
11-14. Thus, regardless of the design of the surgical table
with which accessory 10 is to be used, frame 12 of ac-
cessory is able to be coupled to the surgical table as long
as the table has accessory rails 114 to which rail clamps
112 may be coupled at appropriate locations.

[0026] Frame 12 includes a pair of pivot shafts 136,
one of which is shown best in Fig. 16, which extend lat-
erally outwardly from respective corner connectors 32 of
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frame 12. Thus, accessory 10 has two shafts 136 that
extend outwardly in opposite directions from corner con-
nectors 32. Shafts 136 cooperate with rail clamps 112 to
provide accessory 10 with couplers that freely pivotably
couple frame 12 to surgical table 22 for pivoting move-
ment about a laterally extending axis 140 as indicated
by double-headed arrow 142 in Fig. 8. Rail clamps 112
comprise a block 132 provided with a channel 134 that
is sized to receive any of accessory rails 114 therein with
a minimal amount of clearance between the rail 114 and
block 132. Rail clamps 112 each further comprise a hook
138 extending generally horizontally from the respective
block 132 when clamps 112 are coupled to rails 114.
Each clamp 112 also has a screw 144, shown in Fig. 16,
which threads through a threaded aperture 146 in block
132 and a knob 148 which is turned in one direction to
tighten an end of screw 146 against the associated rail
114 to lock clamp 112 in place on the rail 114 and which
is turned in an opposite direction to loosen screw 146
from the rail 114 to permit removal of clamp 112 from the
rail 114.

[0027] Whenframe 12 ofaccessory 10is in the storage
position, as shown in Figs. 1-6, shafts 136 are received
by, and rest upon, hooks 50 of base 14. After accessory
10is transported while in the storage position to alocation
spaced from table 22 by an amount approximately equal
to the length of frame 12 as shown in Fig. 6, shafts 136
are unhooked from hooks 50 and frame 12 is pivoted
upwardly relative to support structure 16 as shown in Fig.
7, and then shafts 136 are placed upon hooks 138 of rail
clamps 112 to couple frame 12 to surgical table 22 as
shown in Fig. 8. In the illustrative embodiment, frame 12
is about 48.5 inches (1.2 m) in length as measured be-
tween the inside surfaces of frame members 26, 28.
[0028] Afterframe 12iscoupledtotable 22, hand crank
94 may be rotated to extend and retract telescopic leg
64 as desired to change the elevation of first end 18 of
frame 12 relative to base 14 and the powered actuators,
such as hydraulic cylinders or linear actuators, of table
22 may be operated as desired via user inputs of control
devices (not shown), such as a hand pendant, of table
22 toraise and lower pedestal 122, to tilt the patient sup-
port sections (e.g., section 116, 118 of table 22 of Figs.
6-10 or sections 126, 128, 130 of table 22 of Figs. 11-14)
front to rear about respective lateral axes, and to the pa-
tient support sections side to side about a longitudinal
axis.

[0029] Based on the foregoing, it will be appreciated
that accessory 10 and table 22 may be placed in a variety
of positions to support a patient in any number of posi-
tions at the option of the surgeon. For example, in Fig.
8, frame 12 of accessory 10 and sections 116, 118 are
in horizontal positions and in Fig. 9, telescopic leg 64 has
been retracted to its lowest position to lower head end
18 of frame 12 to a lower elevation than foot end 20 of
frame 12. In Fig. 10, the telescopic leg 64 has been re-
tracted so that the head end 18 of frame is slightly lower
in elevation than foot end 20 of frame 12 and sections
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116, 118, 120 have been rotated to one side about a
longitudinal axis of table 22. In Fig. 11, sections 126, 128,
130 of table 22 have been tilted upwardly such that foot
end 20 of frame 12 is higher in elevation than head end
18 of frame 12 to place accessory 10 and table 22 in an
upwardly flexed position. Osteotomy, discectomy, and
laminectomy are examples of the types of surgical pro-
cedures that may be performed when accessory 10 and
table 22 are in the upwardly flexed position and the pa-
tient is supported in a prone position on accessory 10
and table 22. The upwardly flexed position of accessory
10 and table 22 increases the kyphosis of the patient’s
spine.

[0030] In Fig. 12, sections 126, 128, 130 of table 22
have been tilted downwardly such that foot end 20 of
frame 12 is lower in elevation than head end 18 of frame
12 to place accessory 10 and table 22 in a downwardly
flexed position. Fusion and spondylolisthesis are exam-
ples of the types of surgical procedures that may be per-
formed when accessory 10 and table 22 are in the down-
wardly flexed position and the patient is supported in a
prone position on accessory 10 and table 22. The down-
wardly flexed position of accessory 10 and table 22 in-
creases the lordosis of the patient’'s spine. In Fig. 13,
sections 126, 128, 130 of table 22 have been tilted down-
wardly and the head end 18 of frame 12 has been lowered
such that frame 12 maintains its alignment with sections
126, 128, 130 to place accessory 10 and table 22 in a
Trendelenburg position. In Fig. 14, sections 126, 128,
130 of table 22 have been tilted upwardly and the head
end 18 of frame 12 has been raised such that frame 12
maintains its alignment with sections 126, 128, 130 to
place accessory 10 and table 22 in a reverse Trendelen-
burg position.

[0031] InFig. 28, section 128 of table 22 is moved into
a generally vertical orientation extending upwardly from
section 126 and section 130 is in a generally horizontal
orientation extending from an upper end of section 128.
Frame 12 extends generally horizontally from section
130. When accessory 10 and surgical table 22 are in the
Fig. 28 orientation, a patient may be supported thereon
in a kneeling, face-down position, much the same way
thatan Andrews table supports a patient. In another con-
figuration in which accessory 10 and surgical table 22
support a patient similar to an Andrews table, section 128
is generally horizontal and section 130 extends generally
upwardly from the end of section 128 that is opposite the
end of section 128 that is coupled to section 126. In this
alternative configuration, rail clamps 112 are still sub-
stantially parallel with accessory rail 114 of section 130
and are oriented generally vertically, but frame 12 ex-
tends from rail clamps 112 in a substantially horizontal
orientation. Of course, section 130 may be inclined from
vertical by some amount and frame 12 may be inclined
from horizontal by some amount depending upon the
preference of the surgeon.

[0032] Ineach of Figs. 11-14 and 28, telescopic leg 64
is shown in a vertical orientation for ease of illustration.
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However, it will be appreciated that, assuming base 14
of accessory 10 remains stationary relative to base 124
of table 22, joint 66 permits telescopic leg 64 to pivot
relative to base 14, either fore or aft of the vertical orien-
tation, as indicated by double headed arrows 150, 152
in Fig. 11, to accommodate front to rear tilting movement
of frame 12. In addition, joint 68 permits frame 12 to pivot
relative to telescopic leg 64 either upwardly or downward-
ly. Furthermore, joint 66 permits telescopic leg 64 to pivot
relative to base to one side or the other from the vertical
orientation, as indicated by double headed arrows 154,
156 in Fig. 15, and joint 68 permits frame 12 to pivot
relative to telescopicleg 64 to one side or the other. These
compound pivoting movements of telescopic leg 64 rel-
ative to base 14, and of frame 12 relative to telescopic
leg 64, compensate for the fact that frame 12 has a fixed
length and the fact that the longitudinal axis about which
the patient support sections of table 22 pivot side to side
are not likely to be coincident with axis 82 (Fig. 8) about
which frame 12 pivots side to side.

[0033] Joints 66, 68 are free floating multi-axis joints
that are unconstrained from pivoting within their range of
movements about respective axes 70, 74, 78, 82. In ad-
dition, the coupling between shafts 136 of frame 12 and
rail clamps 112 attached to table 22 is also a free floating
joint, albeit about a single axis 140. The free floating joints
of accessory 10 allow frame 12 to simply follow the motion
dictated by the powered movement of table 22, within
the ranges of movement of these joints. In the illustrative
embodiment, accessory 10 is configured to permit = 20
degrees of front to rear tilt of fame 12 and * 20 degrees
of side to side tilt of fame 12. Accessory 10 and table 22
may be moved during surgery to any desired position,
such as for example, moving between the upwardly
flexed and downwardly flexed positions to make the spine
more lordotic or more kyphotic to reduce or eliminate
pinching of discs by the adj acent vertebrae.

[0034] As mentioned above, frame members 24 are
radiolucent to permit x-ray images and fluoroscopic im-
ages to be taken during surgery. Patient support devices
34, 36, 38 are also substantially radiolucent to facilitate
the taking of x-ray images and fluoroscopic images dur-
ing surgery. Such images are often taken with a device
having a C-arm that includes portions above and below
a patient. Because base 14 of accessory 10 is separated
from base 124 of table 22, there is a large unobstructed
amount of floor space beneath frame 12 which enhances
the positioning of imaging equipment, such as a C-arm,
relative to a patient supported on accessory 10 and table
22. The imaging access afforded by accessory 10, when
used in combination with a surgical table, is even more
than that of a Jackson table which has one or more base
frame members extending from one end of the Jackson
table to the other in close proximity to the floor.

[0035] Referring now to Figs. 16 and 17, hook portion
138 of rail clamp 112 has a first boss 158 that extends
laterally outwardly from a first vertical surface 160 and a
second boss 162 that extends laterally outwardly from a
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second vertical surface 164. A curved shaft support sur-
face 166 is defined by bosses 158, 162 and part of hook
portion 138 between bosses 158, 162. Shaft 136 rests
upon surface 166 when accessory 10 is coupled to table
22. Shaft 136 rotatively slides on surface 166 when frame
12 is tilted relative to table 12 or when section 118 of
table 22 is titled relative to frame 12, for example.
[0036] A collar 168 is mounted on shaft 136 and has
first and second annular recesses 170, 172, shown best
in Figs. 20 and 21, which receive bosses 158, 162, re-
spectively, to prevent inadvertent decoupling of frame 12
from the associated rail clamp 112. Collar 168 has an
aperture 174 through which shaft 136 extends and collar
168 may be moved axially along shaft 136 to position
collar 168 on one side of hook portion 138 of rail clamp
112 or the other as shown in Figs. 20 and 21. Shaft 136
has suitable length to account for the fact that rail clamps
112 may be mounted to surgical tables having different
widths. For wider surgical tables, it may be desirable for
collar 168 to be located on shaft 136 between hook por-
tion 138 and corner connector 32 and, for narrower sur-
gical tables, it may be desirable for hook portion 138 to
be located between collar 168 and corner connector 32.
[0037] A screw 176 having a knob 178 coupled thereto
is threaded through a threaded opening 180 in collar 168.
After collar 168 has been moved to a position either hav-
ing boss 158 received in recess 170 of collar as shown
in Fig. 21 or having boss 162 received in recess 172 as
shown in Fig. 20, a knob 178 is turned in one direction
to tighten screw 176 against a flat surface 182 of shaft
136. Of course, turning knob 178 in an opposite direction
loosens screw 176 from surface 182 of shaft 136. A re-
taining collar 184 has an aperture 186 that receives a
distal end of shaft 136 therein. A set screw 188 is thread-
ed through a threaded opening 190 in collar 184 and
tightened against flat surface 182 of shaft 136 to fasten
collar 184 to shaft 136. Collar 184 serves as a retainer
to prevent collar 168 from falling off of the end of shaft
136.

[0038] In addition to collars 168 which prevent shafts
136 from decoupling inadvertently from respective hook
portions 138 of rail clamps 112, each rail clamp 112 has
a latch 192 which is biased by a coil spring 194 into a
locking position to retain the associated shaft 136 on hook
portion 138 as shown in Fig. 19. Hook portion 138 has a
slot 196 in which a vertical tab portion 198 of latch 192
is received. A dowel pin 200 extends through apertures
210 formed in hook portion 138 and through an aperture
212 formed in vertical tab portion to pivotably couple latch
192 to hook portion 138 of the associated rail clamp 112.
Part of slot 196 is widened to create a generally cylindrical
bore 197, shown in Fig. 16, in which spring 194 is re-
ceived. A spring retainer 214 is also received in slot 196
and has a pocket 216, shown in Fig. 16, in which an upper
end of spring 194 is received. Spring 194 is maintained
in a state of compression between retainer 214 and a
projection 218 of tab portion 198 of latch 192 as shown
in Fig. 19. A pair of dowel pins 220 extend through re-
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spective apertures 222 formed in hook portion 138 and
through associated apertures 224 formed in spring re-
tainer 214 to fasten spring retainer 214 to hook portion
138 of the associated rail clamp 112.

[0039] Latch 192 has a finger tab portion 226 which is
bent at approximately a right angle relative to vertical tab
portion 198. Finger tab portion 226 of latch 192 is situated
above hook portion 138 of rail clamp 112 and engages
an upper surface thereof when latch 192 is in the locking
position. Finger tab portion 226 extends laterally out-
wardly beyond vertical surface 164 of hook portion 138
by a slight amount which enables a user to place a finger
beneath finger tab portion 226 to pull finger tab portion
226 upwardly thereby to pivot latch 192 about pin 200
from the locking position to a releasing position. As latch
192 moves from the locking position to the releasing po-
sition, spring 194 is further compressed between projec-
tion 218 and spring retainer 216.

[0040] After latch 192 is moved to the releasing posi-
tion and after the associated collar 168 is slid on shaft
136 away from the respective rail clamp 112 so that nei-
ther of bosses 158, 162 are received in the associated
recess 170, 172, frame 12 may be unhooked from rail
clamps 112 such that shaft 136 is lifted up and off of shaft
support surface 166. When frame 12 is being coupled to
rail clamps 112, shaft 136 moves downwardly toward sur-
face 166 and wipes against a cam edge 228 of latch 192
to pivot latch 192 out of the locking position toward the
releasing position. Once shaft 136 clears cam edge 192,
spring 194 automatically biases latch 192 back into the
locking position to retain shaft on hook portion 138. Thus,
in the illustrative embodiment, accessory 10 has redun-
dant mechanisms to safely retain frame 12 on rail clamps
112, one mechanism being collar 168 and the other being
latch 192. In other embodiments, one or the other of collar
168 and latch 192 may be omitted.

[0041] Each corner connector 32 has a bore 228,
shown in Fig. 16, which receives a proximal end region
of shaft 136. A pair of dowel pins 230 extend through
respective apertures 232 formed in corner connector 32
and into respective apertures 234 formed in the proximal
end region of shaft 136 to couple shaft to corner connec-
tor 32. Thus, each shaft 136 is fixed against rotation rel-
ative to the associated corner connector 32 by dowel pins
230. Each corner connector 32 also has first and second
channels in which ends of frame members 24, 28, re-
spectively, are received. Frame members 24, 28 com-
prise carbon fiber tubes 236 that are filled with a filler
material 238, such as polyurethane foam along a majority
of the length of tubes 236. However, aluminum blocks
240, one of which is shown in Figs. 16 and 18, are re-
ceived in each of the end regions of tubes 236 to provide
additional structural rigidity in the area where tubes 236
couple to corner connectors 30, 32.

[0042] As shown in Fig. 18, a pair of dowel pins 242
extend through respective apertures 244 in tube 236,
through respective apertures 246 in block 240, and into
respective apertures 248 in corner connector 32. In ad-
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dition, a screw 250 extends through an aperture 252 in
corner connector 32 and is threaded into a threaded ap-
erture 254 of block 240. A plate 256 is fastened to a bot-
tom surface of corner connector 32 by a plurality of
screws 258 that extend through respective apertures 260
in plate 256 and into associated threaded apertures (not
shown) formed in corner connector 32. While the con-
nection between one frame member 24 and one corner
connector 32 has been shown in detail in Fig. 18, it should
be understood that there are similar connections, using
dowel pins 242 and screw 250, between frame member
26 and corner connector 32 and between frame members
24 and corner connectors 30. A pair of plates 262 which
are smaller than plates 256 are coupled to the bottom
surfaces of corner connectors 30 as shown, for example,
in Fig. 3.

[0043] Referring now to Fig. 22, the connection be-
tween first end 18 of frame 12 and support structure 16
is shown in more detail. Universal joint 68 includes a low-
er yoke 264 and an upper yoke 266 which are pinned
together by mutually orthogonal pins 268 for pivoting
movement about axes 78, 82. Lower yoke 264 has a
cylindrical lower hub 270 which is received in a generally
vertical cylindrical opening 272 formed in plate 92. A pin
274 extends through generally horizontal apertures 276
formed in plate 92 and through generally horizontal ap-
ertures 278, only one of which can be seen in Fig. 22,
formed in hub 270 to couple yoke 264 to plate 92. Upper
yoke 266 has a cylindrical upper hub 280 which is re-
ceived in a generally cylindrical opening 282 formed in a
plate 284. A pin 286 extends through apertures 288
formed in plate 284 and through apertures 290 formed
in hub 280 to couple yoke 266 to plate 284. Plate 284 is
coupled to a bottom surface of frame member 26 by a
plurality of screws 292 which extend through respective
apertures 294 in plate and which are threaded into
threaded apertures (not shown) in frame member 26.
[0044] A middle portion of pin 274 is situated in hub
270 and end regions of pin 274 are situated in apertures
276 of plate 92 on opposite sides of hub 270 to prevent
universal joint 68 from rotating out of its desired orienta-
tion having axis 82 extending generally parallel with the
long dimension of plate 92 and having axis 78 extending
generally parallel with the short dimension of plate 92.
Similarly, a middle portion of pin 286 is situated in hub
280 and end regions of pin 286 are situated in apertures
288 on opposite sides of hub 280 to prevent universal
frame 12 from rotating out of its desired orientation having
frame member 26 extending generally perpendicular to
the long dimension of plate 92. Joint 68 includes a bellows
296, which is made of rubber or other similarly flexible
material, to shield yokes 264, 266. A lower end of bellows
296 is fastened to plate 92 and an upper end of bellows
296 is fastened to plate 284.

[0045] Offset from joint 68 toward the rear of plate 92
is a crank handle housing 298 which extends upwardly
from plate 92 as shown in Fig. 22. Crank handle 94 is
coupled to shaft 299 which extends upwardly out of hous-
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ing 298 at an angle that is inclined relative to vertical. A
pair of angle indicators 300, one of which can be seen in
Fig. 22, are mounted to the sides of plate 92. Angle in-
dicators 300, which are bubble level indicators in some
embodiments, provide a visual indication of how much
support structure 16 is tilted, front to rear, out of the ver-
tical orientation.

[0046] Referring now to Figs. 23 and 24, ball joint 66
is shown in more detail. Ball joint 66 comprises a main
housing 310 having a generally spherical surface 312, a
ball 314 supported by surface 314, and a housing cap
316 situated atop housing 310. An O-ring 320 is situated
between main housing 310 and housing cap 316 and is
in contact with ball 314. Housing 310 has an annular
groove 318 in which a portion of the O-ring is received,
but O-ring is larger than the groove 318 such that portion
of the O-ring outside the groove are able to contact ball
314 and cap 316. A set of screws (not shown) couple
main housing 310 to plate 52 of base 14. In addition, a
pair of screws (not shown) couple the front end of cap
316, which is to the right in Figs. 23 and 24, to main
housing 310.

[0047] Joint 66 has an adjustable clamping assembly
322 which is movable to clamp O-ring 320 between hous-
ing cap 316 and main housing 310 by a varying amount
which, in turn, squeezes O-ring 320 by a varying amount
against ball 314 which, ultimately, adjusts the torque re-
quired to pivot ball 314 relative to housing 310. The upper
surface of main housing 310 is slightly inclined such that,
at the rear end of joint 66, which is to the left in Figs. 23
and 24, a gap 324 exists between cap 316 and housing
310 when clamping assembly 322 is in a first position.
Clamping assembly 322 is movable between the first po-
sition, shown in Fig. 23, and a second position, shown in
Fig. 24. As clamping assembly 322 moves from the first
position to the second position, the rear end of cap 316
is drawn downwardly toward the upper surface of housing
310 to close gap 324 thereby to provide the clamping
effect on O-ring 320. Clamping O-ring 320 against ball
314 to tighten joint 66 may be desirable, for example, if
accessory 10 is coupled to a surgical table having a no-
ticeable amount of looseness between its patient support
sections and its pedestal. Tightening joint 66, in such
situations, helps to stabilize the overall accessory 10 and
surgical table combination.

[0048] Clamping assembly 322 comprises a set of flex-
ible washers 326 situated on the housing cap 316 in a
pocket 328 formed therein. Assembly 322 also has a
shaft 330 with a D-shaped middle region which serves
as a cam (sometimes referred to herein as "cam 330")
and which is coupled to housing 310. Shaft 330 also has
end portions that extend beyond opposite sides of hous-
ing 310 and foot pedals 332 are coupled to the ends of
shaft 330 as shown, for example in Fig. 3. The foot pedals
332 on opposite sides of housing 310 are mounted on
shaft 330 in different orientations to provide users with
different options for engaging pedals 332 with their feet.
Assembly further includes a follower 334 that is coupled
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tothe cam 330 and that s situated in a pocket 336 formed
in main housing 310 as shown in Figs. 23 and 24. Fol-
lower 334 has a D-shaped opening 338 in which cam
330 is received. In the illustrative embodiment, follower
334 is a generally vertically oriented rectangular plate-
like element.

[0049] Assembly 322 also has a member 340 that ex-
tends through bores of the set of flexible washers 326
and that couple to follower 334. In the illustrative exam-
ple, member 340 comprises a screw (sometimes referred
to herein as "screw 340") that extends loosely through
an aperture 342 formed in housing cap 316 and that is
threaded into a threaded aperture 344 formed in follower
334. The set of flexible washers 326 are maintained in a
state of compression between the head of screw 340 and
housing cap 316. Movement of foot pedal 332 in the di-
rection of arrow 346, shown in Fig. 23, rotates cam 330
which results in downward movement of follower 334
which, in turn, pulls screw 340 downwardly thereby fur-
ther squeezing the set of flexible washers 326 against
housing cap 316 resulting in an increase in the amount
of force with which O-ring 320 is forced against ball 314
by housing cap 316.

[0050] A lower end of tube 90 of telescopic leg 64 is
received in an opening that extends generally vertically
within ball 314. A shaft 346 extends through a bore
formed in ball 314 and through apertures formed in the
lower end of tube 90 thereby to couple tube 90 to ball
314. The bore in ball 314 in which shaft 346 is received
intersects the opening in ball 314 in which the lower end
of tube 90 is received. Main housing 310 has a pair of
grooves 348 that are formed on opposite sides of ball
314 and that are recessed relative to generally spherical
surface 312. End regions of shaft 346 project beyond ball
314 and are received in respective grooves 348 to pre-
vent ball 314 and support structure 16 from pivoting rel-
ative to base 14 along an axis defined along the length
of telescopic leg 64. However, ball 314 is free to rotate
front to rear about shaft 346 and ball 314 is free to rotate
side to side. It should be appreciated that ends of shaft
346 will move upwardly and downwardly within respec-
tive grooves 348 when ball 314 rotates side to side which,
in turn, changes the angle of shaft 346 relative to hori-
zontal thereby changing the angle of the axis about which
ball rotates front to rear. The size of an opening 345 in
housing cap 316 dictates how much telescopic leg 64 is
able to rotate front to rear and side to side. Joint 66 has
aflexible cover 347 which extends over housing 310 and
cap 316 and which has a neck portion 349 abutting and
surrounding lower tube 90 above opening 345. Cover
347 is made of rubber or other similarly flexible material.
As telescopic leg 64 tilts relative to base 14, cover 347
flexes with leg 64.

[0051] Referring now to Fig. 25, additional details of
telescopic leg 64 are shown. A ball nut housing 350 is
mounted to an upper end of middle tube 88 and a ball
nut 352 is pinned to housing 350 with a pair of pins 354.
A threaded shaft 356 is supported for rotation relative to
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plate 92 by a bearing 358. Shaft 356 extends downwardly
from plate 92 through nut 352. Nut 352 has a set of balls
360 which ride in the threads of shaft 356. A universal
joint 362 is situated in an interior region of crank handle
housing 298 and has a lower yoke 364 coupled to an
upper end of shaft 356 which projects upwardly beyond
bearing 358 into housing 298 and an upper yoke 366
which is integral with crank handle shaft 299 to which
crank handle 94 couples. Rotation of crank handle 94 is
transmitted through universal joint 362 to shaft 356. Ro-
tation of shaft 356 in one direction causes ball nut 354
to travel upwardly on shaft 356, thereby to retract middle
tube 88 relative to upper tube 86, and rotation of shaft
356 in an opposite direction causes ball nut 354 to travel
downwardly on shaft 356, thereby to extend middle tube
88 relative to upper tube 86. While telescopic leg 64 may
be designed to have any desired length of extension and
retraction, in the illustrative example tube s 86, 88 are
able to extend and retract by an amount that adjusts the
height of first end 18 of frame 12 by about 12 inches
(about 30.5 cm) between a height of about 30 inches
(about 76.2 cm) to a height of about 42 inches (about 1.1
m).

[0052] Middle tube 88 is freely slidable on lower tube
90. A collar 368 is fastened to lower tube 90 just above
joint66. When accessory 10 is coupled to a surgical table
22 for use, a bottom edge 370 of middle tube 88 rests
upon collar 368 such that extension and retraction of tube
88 relative to tube 86 results in a change in elevation of
first end 18 of frame 12 relative to base 14. However,
when accessory 10 is being moved into the storage po-
sition, tubes 86, 88 are manually lifted upwardly such that
tube 88 separates from collar 368 and slides upwardly
relative to tube 90.

[0053] As discussed above, patient support devices,
such as head support device 34, chest support device
36, and hip support device 38 are coupleable to frame
members 24 of frame 12. While it is within the scope of
this disclosure for frame members 24 to be of any desired
size, shape, and spacing, in the illustrative embodiment,
frame members 24 are quadrilateral in cross section hav-
ing a width of about 1.25 inches (about 3.175 cm) and a
height of about 1.5 inches (about 3.81 cm). Furthermore,
in the illustrative embodiment, frame members 24 are
spaced apart by about 14 inches (about 35.56 cm) as
measured between the inside surfaces of the frame
members (or, about 17.5 inches (about 44.45 cm) as
measured between the outside surfaces of the frame
members). By having frame members of this size, shape,
and spacing, any device which would otherwise be at-
tachable to a Jackson table, may be attached to frame
members 24 of accessory 10.

[0054] Frame 12 has a large open space between
frame members 24 which allows the abdomen of a patient
to hang downwardly in an unobstructed manner when
the patient is supported by devices 34, 36, 38. However,
if desired, other types of devices may be attached to
frame 12 in lieu of, or in addition to, devices 34, 36, 38.
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For example, one or more panels 372 may be attached
to frame members 24 and one or more mattress pads
374 may be coupled to top surfaces of panels 372 as
shown in Figs. 26 and 27. Panels 372 and mattress pads
374 each have hook and loop fasteners strips 376 (e.g.,
VELCRO® strips), shown in Fig. 26, that intermesh when
pads 374 are placed on panels 372 in the proper position.
[0055] Panels 372 each have a generally flat top plate
378 that spans across the space between frame mem-
bers 24 of frame 12. Each panel 372 also has a set of
channel members 380 extending downwardly from the
ends of plate 378. Channel members 380 are sized to
slip over frame members 24 with a minimal amount of
clearance therebetween. Panels 372 further include in-
tegrated clamps 40 that are operable to grip frame mem-
bers 24 to retain panels 372 in place on frame members
24. Clamps 40 of panels 372 are substantially the same
as clamps 40 of devices 34, 36, 38 and so the same
reference numeral is used.

[0056] The end region of each panel 372 has a notch
382 through which a portion of a respective frame mem-
ber 24 is exposed when the associated panel 372 is cou-
pled to frame members 24. Another clamp 40, similar to
clamps 40 of devices 34, 36, 38 and panels 372 but hav-
ing ashort accessory rail 384, is coupleable to the portion
of the frame member 24 exposed in any particular notch
382. An accessory rail clamp 386 is coupleable to the
accessory rail 384. Accessory rail 384 has a cross section
that is substantially the same as the cross sections of
accessory rails 114 of table 22. Thus, any device config-
ured to attach to accessory rails 114 of table 22 may also
couple to the accessory rail 384 of the clamp 40 that is
coupled to frame members 24 in notch 382. Of course,
clamps 40 with accessory rails 384 may couple to frame
members 24 at any point at which frame members 24
are exposed and need not necessarily be situated within
notches 382 of panels 372. Panels similar to panels 372
but without notches 382 are also contemplated by this
disclosure.

[0057] lllustratively, clamp 386 supports an arm board
388 via a series of rods 390 that extend between arm
board 388 and clamp 386. However, other types of limb
supports or other types of devices, may be coupled to
clamp 386 in lieu of arm board 388. In the illustrative
example, clamp 386 is substantially similar to the rail
clamp shown and described in U.S. Pat. No. 6,633,980
which is assigned to the same assignee as the present
application. Thus, a handle 392 is rotatable to substan-
tially simultaneously lock one of rods 390 relative to
clamp 386 and to lock clamp 386 on accessory rail 384.
As shown in Fig. 27, when one of mattress pads 374 is
coupled to an associated panel 372 having clamp 40 with
accessory rail 384 in one of its notches 382, a portion of
the mattress pad 374 overlies and rests atop the corre-
sponding notch 382 and the clamp 40. However, rail 386
is situated outside the footprint ofthe associated mattress
pad 372 so that devices, such as clamp 386 may be cou-
pled thereto without obstruction from mattress pad 372.
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[0058] Referring now to Fig. 29, an alternative embod-
iment of an accessory 400 is coupled to surgical table
22. Portions of accessory 400 that are substantially the
same as like portions of accessory 10 are denoted with
like reference numerals. For example, accessory 400 has
a frame 12 with spaced frame members 24, only one of
which can be seen in Fig. 29, that couple to accessory
rails 114 of table 22 with rail clamps 112. However, unlike
accessory 10, accessory 400 does not have a base 14
or support structure 16. Instead, accessory 400 has a
pair of support struts 410, each of which is situated gen-
erally vertically beneath a respective frame member 24
and each of which extend from a respective link 412 to
a respective rail clamp 414. Struts 410 are able to pivot
relative to clamps 414 and links 412 to accommodate the
position of clamps 414 on the associated accessory rails
114 of table 22 and to permit section 120 to be in an
orientation other than generally vertical when frame 12
is substantially horizontal. It should be appreciated, how-
ever, that once clamps 414 are fastened to rails 114,
struts 410 maintain there orientations relative to links 412
and frame 12.

[0059] In the illustrative example, clamps 112 of ac-
cessory 400 are coupled to accessory rails 114 of section
118 of table 22 and clamps 414 are coupled to accessory
rails 114 of section 120, which is moved downwardly rel-
ative to section 118 into a generally vertical position. In
other configurations, section 120 may be inclined from
vertical by some amountwhenframe 12is inits horizontal
orientation. Rail clamps 414 are similar to rail clamps
112, but are configured to be perpendicular to accessory
rails 114 when coupled thereto, rather than being parallel
to accessory rails 114 as is the case with rail clamps 112.
A pivot shaft416 extends from each strut and are coupled
to a hook portion 418 of each clamp 414 in substantially
the same manner as pivot shafts 136 are coupled to hook
portions 138 of clamps 112. Powered movement of sec-
tion 120 relative to section 118 results in frame 12 pivoting
upwardly or downwardly relative to clamps 112 and sec-
tion 118. Sections 118, 116 of surgical table may be in-
clined about a lateral axis thereby to move accessory
400 and table 22 in to an upwardly flexed position or
downwardly flexed position. In addition, sections 116,
118, 120 may be powered to tilt about a horizontal axis
and frame 12 will tilt side to side with sections 116, 118,
120.

[0060] While illustrative accessory 10 has been de-
scribed above as coupling to accessory rails 114 of sur-
gical table 22 via pivot shafts 132 and rail clamps 112,
in other embodiments frame 12 and/or frame members
24 may couple to surgical tables 22 with other mecha-
nisms. The same can be said of accessory 400. Different
surgical table manufacturers have different types of con-
nectors for coupling removable table sections to other
portions of the surgical table. Surgical tables may have,
for example, posts, ports, sockets, spades, and the like,
as coupling mechanisms. It is within the scope of this
disclosure for accessory 10 or accessory 400 to have
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couplers that mate with the posts, ports, sockets, spades,
etc., as the case may be, of an associated surgical table.
It should further be appreciated that while, accessory 10
and accessory 400 have been described herein as being
"accessories" that attach to surgical tables, it is within the
scope of this disclosure for these devices or portions
thereof, such as frame 12 and/or frame members 24, to
be integrated with, and therefore, be considered part of
a surgical table itself. That is, frame 12 and/or frame
members 24, may serve as a surgical table section that
attaches to one or more other surgical table sections by
any suitable coupler, such as those discussed herein.
[0061] Referring now to Fig. 30, accessory 10 has an
alternative head end frame member 426. Other than
frame member 426, all other aspects of accessory 10 of
Fig. 30 are substantially the same as accessory 10 of
Figs. 1-28. Frame member 426 has a central portion 428
coupled to joint 68 and lowered end portions 430 that
couple to frame members 24. Frame member 426 also
has transition portions 432 that slope downwardly and
outwardly from central portion 426 to respective end por-
tions 430. Thus, at any particular length of telescopic leg
64 of support structure 16, end portions 430 of frame
member 426 support frame members 24 at a lower ele-
vation in the Fig. 30 embodiment of accessory 10 than
does frame member 26 of the Fig. 1-28 embodiment of
accessory 10.

[0062] A first pulley 434 and a second pulley 436 are
coupled to frame member 426 and are used for routing
cables or ropes that are associated with surgical traction
equipment (not shown), for example. A portion of pulley
434 is received in a slot 438 that is formed front-to-rear
through frame member 426. Pulley 434 is supported
relative to frame member 426 for rotation about a first
axis 440 which is generally perpendicular to the direction
of frame members 24 and pulley 436 is supported for
rotation relative to frame member 426 about a second
axis 442 which is generally parallel with the direction of
frame members 24. A bail 444 extends over pulley 436
as shown in Fig. 40. A rope may be routed from the cer-
vical traction equipment, for example, through slot 438,
over pulley 434, and over pulley 436. Side segments of
bail 444 may contact the rope with sufficient friction to
hold the rope taut. Additionally or alternatively, weights
may be hung on a portion of the rope hanging downwardly
from pulley 436. Because frame members 24 are sup-
ported by end portions 430 of frame member 426 at a
lower elevation than pulley 434, pulley 434 is generally
horizontally aligned with the crown of a patient’s head
which allows the rope to apply a generally horizontal force
to the cervical traction equipment attached to the pa-
tient’s head.

[0063] Although certain illustrative embodiments have
been described in detail above, variations and modifica-
tions exist.
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Claims

An accessory (10, 400) for attachment to a surgical
table to support an upper body of a patient during
surgery, the surgical table having longitudinally ex-
tending accessory rails that are situated on opposite
sides of the surgical table, the accessory comprising
apair of spaced frame members (24) to which patient
support devices are coupleable, and a coupler to piv-
otably couple the pair of spaced frame members (24)
to the surgical table such that the pair of spaced
frame members (24) extend longitudinally away from
the surgical table and are able to articulate relative
to the surgical table in response to portions of the
surgical table being moved, the coupler including a
clamp (112), wherein the pair of spaced frame mem-
bers (24) are configured and arranged such that the
upper body of the patient is supportable thereabove
and at least a portion of the legs of the patient are
supportable by the surgical table during surgery,
characterized in that the coupler freely pivotably
couples the frame members (24) to the surgical ta-
ble; in that the frame members (24) are radiolucent;
in that the coupler comprises a pair of clamps (112)
that are configured to attach to the longitudinally ex-
tending accessory rails that are situated on opposite
sides of the surgical table and a pair of pivot shafts
(136) that extend generally horizontally from the
frame members (24); in that each clamp (112) has
a shaft support (138) to support the respective shaft
(136) for pivoting movement about a generally hor-
izontal axis; in that each clamp (112) has a boss
(158, 162) that extends from the shaft support; in
that the coupler further comprises a pair of collars,
each collar (168) mounted on a respective pivot shaft
(136) and having a recess (170, 172), each collar
(168) being movable along the shaft between a first
position in which the respective boss (158, 162) is
received in the associated recess (170, 172) to pre-
vent the pivot shaft (136) from being removed from
the corresponding clamp (112) and a second posi-
tion in which the respective boss (158, 162) is situ-
ated outside the associated recess (170, 172), and
in that the coupler comprises a pair of threaded
screws, each threaded screw (176) coupled to the
respective collar (168) and movable to tighten
against the associated pivot shaft (136) to retain the
collar (168) in place on the pivot shaft (136).

The accessory of claim 1, wherein each clamp (112)
comprises a block (132) with a channel (134) sized
to receive the respective accessory rail of the surgi-
cal table and the shaft support comprises a hook
(138) extending from the block, the hook (138) hav-
ing a curved surface on which the respective pivot
shaft (136) rests.

The accessory of either claim 1 or claim 2, wherein

10

15

20

25

30

35

40

45

50

55

13

EP 1 874 256 B1

10.

1.

24

each clamp (112) includes a latch (192)that is mov-
able between a first position preventing the respec-
tive pivot shaft from being removed from the clamp
and a second position allowing removal of the pivot
shaft from the clamp.

The accessory of any preceding claim, further com-
prising a pair of retainers, each retainer (214) adja-
cent an end of the respective pivot shaft (136) to
prevent the associated collar (168) from being re-
moved from the pivot shaft.

The accessory of any preceding claim, further com-
prising a pair of connector blocks, each connector
block (32) fastened to an end region of the respective
frame members (24) and each pivot shaft (136) is
fastened to the respective connector block (32).

The accessory of claim 5, wherein each connector
block (32) has a channel in which the end region of
the respective frame member (24) is received and a
bore (228) in which a portion of the corresponding
pivot shaft is received.

The accessory of claim 6, wherein each channel ex-
tendsin perpendicularrelation to the associated bore
(228).

The accessory of any one of claims 5 to 7, further
comprising a radiolucent cross frame member (26,
28) extending between the pair of spaced radiolucent
frame members (24), the cross frame member also
fastened to the connector blocks (32).

The accessory of claim 8, wherein each connector
block (32) has a first channel in which the end region
of the respective frame member (24) is received, a
second channel in which an end region of the cross
frame member (26, 28) is received, and a bore (228)
in which a portion of the corresponding pivot shaft is
received.

The accessory of any preceding claim, wherein each
of the radiolucent frame members (24) comprises a
carbon fiber tube and a filler material within the tube.

The accessory of claim 10, wherein the filler material
comprises a polyurethane foam material.

Patentanspriiche

1.

Zubehor (10, 400) zur Befestigung an einem Ope-
rationstisch zum Unterstitzen eines Oberkorpers ei-
nes Patienten wahrend einer Operation, wobei der
Operationstisch sich in Langsrichtung erstreckende
Zubehdrschienen aufweist, die an entgegengesetz-
ten Seiten des Operationstisches gelegen sind, wo-
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bei das Zubehor ein Paar beabstandeter Rahmen-
elemente (24), an die Patientenunterstiitzungsvor-
richtungen gekoppelt werden kénnen, und einen
Koppler zum schwenkbaren Koppeln des Paars be-
abstandeter Rahmenelemente (24) an den Operati-
onstisch umfasst, derart, dass das Paar beabstan-
deter Rahmenelemente (24) sich in Langsrichtung
vom Operationstisch weg erstreckt und in der Lage
ist, sich als Reaktion auf die Bewegung von Ab-
schnitten des Operationstischs gelenkig in Bezug
zum Operationstisch zu bewegen, wobei der Kopp-
ler eine Klemmvorrichtung (112) einschlief3t, wobei
das Paar beabstandeter Rahmenelemente (24) der-
art ausgebildet und angeordnet ist, dass der Ober-
koérper des Patienten darlber unterstitzt werden
kann und zumindest ein Abschnitt der Beine des Pa-
tienten wahrend der Operation durch den Operati-
onstisch getragen werden kann, dadurch gekenn-
zeichnet, dass der Koppler die Rahmenelemente
(24) frei schwenkbar an den Operationstisch kop-
pelt; dadurch, dass die Rahmenelemente (24) strah-
lendurchldssig sind; dadurch, dass der Koppler ein
Paar Klemmvorrichtungen (112), die ausgebildet
sind, um anden sich in Langsrichtung erstreckenden
Zubehdrschienen befestigt zu werden, die auf ent-
gegengesetzten Seiten des Operationstischs gele-
gen sind, und ein Paar Schwenkwellen (136) um-
fasst, die sich allgemein horizontal von den Rahmen-
elementen (24) erstrecken; dadurch, dass jede
Klemmvorrichtung (112) eine Wellenunterstiitzung
(138) aufweist, um die entsprechenden Welle (136)
zur Schwenkbewegung um eine allgemein horizon-
tale Achse zu unterstitzen; dadurch, dass jede
Klemmvorrichtung (112) einen runden Vorsprung
(158, 162) aufweist, der sich von der Wellenunter-
stlitzung erstreckt; dadurch, dass der Koppler ferner
ein Paar Biinde umfasst, wobei jeder Bund (168) an
einer entsprechenden Schwenkwelle (136) ange-
bracht ist und eine Aussparung (170, 172) aufweist,
wobei jeder Bund (168) entlang der Welle zwischen
einer ersten Stellung, in der der entsprechende run-
de Vorsprung (158, 162) in der zugehdrigen Ausspa-
rung (170, 172) aufgenommen ist, um zu verhindern,
dass die Schwenkwelle (136) aus der entsprechen-
den Klemmvorrichtung (112) entfernt wird, und einer
zweiten Stellung beweglich ist, in der der entspre-
chende runde Vorsprung (158, 162) sich auRerhalb
der zugehorigen Aussparung (170, 172) befindet,
und dadurch, dass der Koppler ein Paar Gewinde-
schrauben umfasst, wobei jede Gewindeschraube
(176) an den entsprechenden Bund (168) gekoppelt
ist und beweglich ist, um gegen die zugehodrige
Schwenkwelle (136) festgezogen zu werden, um
den Bund (168) auf der Schwenkwelle (136) an Ort
und Stelle zu halten.

Zubehdr nach Anspruch 1, wobei jede Klemmvor-
richtung (112) einen Block (132) mit einem Profil
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(134) umfasst, das bemessen ist, um die entspre-
chende Zubehdérschiene des Operationstischs auf-
zunehmen, und die Wellenunterstiitzung einen Ha-
ken (138) umfasst, der sich von dem Block erstreckt,
wobei der Haken (138) eine gebogene Flache auf-
weist, auf der die entsprechende Schwenkwelle
(136) ruht.

Zubehor nach Anspruch 1 oder Anspruch 2, wobei
jede Klemmvorrichtung (112) eine Rastklinke (192)
einschlief3t, die zwischen einer ersten Stellung, die
verhindert, dass die entsprechende Schwenkwelle
von der Klemmvorrichtung entfernt wird, und einer
zweiten Stellung beweglich ist, die das Entfernen der
Schwenkwelle von der Klemmvorrichtung zuldsst.

Vorrichtung nach irgendeinem der vorhergehenden
Anspriche, die ferner ein Paar Halter umfasst, wobei
jeder Halter (214) einem Ende der entsprechenden
Schwenkwelle (136) benachbart ist, um zu verhin-
dern, dass der zugehdrige Bund (168) von der
Schwenkwelle entfernt wird.

Zubehdr nach irgendeinem der vorhergehenden An-
spriiche, das ferner ein Paar Verbindungsblécke
umfasst, wobei jeder Verbindungsblock (32) an ei-
nem Endbereich der entsprechenden Rahmenele-
mente (24) befestigtistund jede Schwenkwelle (136)
am entsprechenden Verbindungsblock (32) befe-
stigt ist.

Zubehoér nach Anspruch 5, wobei jeder Verbin-
dungsblock (32) ein Profil, in dem der Endbereich
des entsprechenden Rahmenelements (24) aufge-
nommen ist, und eine Bohrung (228) aufweist, in der
ein Abschnitt der entsprechenden Schwenkwelle
aufgenommen ist.

Zubehor nach Anspruch 6, wobei jedes Profil sich
senkrecht zur zugehdrigen Bohrung (228) erstreckt.

Zubehor nach irgendeinem der Anspriiche 5 bis 7,
das ferner ein strahlendurchlassiges Querrahmen-
element (26, 28) umfasst, das sich zwischen dem
Paar beabstandeter strahlendurchlassiger Rahmen-
elemente (24) erstreckt, wobei das Querrahmenele-
ment auch an den Verbindungsbldcken (32) befe-
stigt ist.

Zubehoér nach Anspruch 8, wobei jeder Verbin-
dungsblock (32) ein erstes Profil, in dem der Endbe-
reich des entsprechenden Rahmenelements (24)
aufgenommen ist, ein zweites Profil, in dem ein End-
bereich des Querrahmenelements (26, 28) aufge-
nommen ist, und eine Bohrung (228) aufweist, in der
ein Abschnitt der entsprechenden Schwenkwelle
aufgenommen ist.
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10. Zubehdr nach irgendeinem der vorhergehenden An-

1.

spriiche, wobei jedes der strahlendurchlassigen
Rahmenelemente (24) ein Kohlenstofffaserrohr und
einen Fullstoff innerhalb des Rohrs umfasst.

Zubehor nach Anspruch 10, wobei der Fllstoff ein
Polyurethanschaummaterial umfasst.

Revendications

Accessoire (10, 400) destiné a étre fixé sur une table
d’opération pour supporter le haut du corps d’un pa-
tient pendant la chirurgie, la table d’opération ayant
des rails d’accessoire s’étendant de maniere longi-
tudinale qui sont situés sur des c6tés opposés de la
table d’opération, 'accessoire comprenant une paire
d’éléments de bati espacés (24) auxquels des dis-
positifs de support de patient peuvent étre couplés,
et un coupleur pour coupler de maniéere pivotante la
paire d’éléments de bati espacés (24) a la table
d’opération de sorte que la paire d’éléments de bati
espaces (24) s’étendent longitudinalement a distan-
ce de la table d’opération et peuvent s’articuler par
rapport a la table d’opération en réponse aux parties
de la table d’opération qui sont déplacées, le cou-
pleur comprenant un dispositif de serrage (112),
dans lequel la paire d’éléments de bati espacés (24)
sont configurés et agencés de sorte que le haut du
corps du patient peut étre supporté au-dessus de
ces derniers et au moins une partie des jambes du
patient peuvent étre supportées par la table d’opé-
ration pendant la chirurgie, caractérisé en ce que
le coupleur couple de maniére librement pivotante
les éléments de bati (24) a la table d’opération ; en
ce que les éléments de béati (24) sont
radiotransparents ; en ce que le coupleur comprend
une paire de dispositifs de serrage (112) qui sont
configurés pour se fixer auxrails d’accessoire s’éten-
dant longitudinale qui sont situés sur des cotés op-
posés de la table d’opération et une paire d’arbres
de pivot (136) qui s’étendent généralement horizon-
talement a partir des éléments de bati (24) ; en ce
que chaque dispositif de serrage (112) a un support
d’arbre (138) pour supporter I'arbre (136) respectif
pour le mouvement pivotant autour d’'un axe géné-
ralement horizontal ; en ce que chaque dispositif de
serrage (112) a un bossage (158, 162) qui s’étend
a partir du support d’arbre ; en ce que le coupleur
comprend en outre une paire de colliers, chaque col-
lier (168) étant monté sur un arbre de pivot (136)
respectif et ayant un évidement (170, 172), chaque
collier (168) étant mobile le long de I'arbre entre une
premiere position dans laquelle le bossage (158,
162) respectif est recu dans I'évidement (170, 172)
associé pour empécher I'arbre de pivot (136) d’étre
retiré du dispositif de serrage (112) correspondant
et une seconde position dans laquelle le bossage
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(158, 162) respectif est situé a I'extérieur de I'évide-
ment (170, 172) associé, et en ce que le coupleur
comprend une paire de vis filetées, chaque vis filetée
(176) étant couplée au collier (168) respectif et mo-
bile pour se serrer contre I'arbre de pivot (136) as-
socié pour retenir le collier (168) en place sur I'arbre
de pivot (136).

Accessoire selon la revendication 1, dans lequel
chaque dispositif de serrage (112) comprend un bloc
(132) avecuncanal (134) dimensionné pour recevoir
le rail d’accessoire respectif de la table d’opération
et le support d’arbre comprend un crochet (138)
s’étendant a partir du bloc, le crochet (138) ayant
une surface incurvée sur laquelle repose l'arbre de
pivot (136) respectif.

Accessoire selon la revendication 1 ou la revendica-
tion 2, dans lequel chaque dispositif de serrage (112)
comprend un verrou (192) qui est mobile entre une
premiére position empéchant le retrait de I'arbre de
pivot respectif du dispositif de serrage et une secon-
de position permettant le retrait de I'arbre de pivot
du dispositif de serrage.

Accessoire selon 'une quelconque des revendica-
tions précédentes, comprenant en outre une paire
de dispositifs de retenue, chaque dispositif de rete-
nue (214) étant adjacent a une extrémité de I'arbre
de pivot (136) respectif pour empécher le retrait du
collier (168) associé de 'arbre de pivot.

Accessoire selon 'une quelconque des revendica-
tions précédentes, comprenant en outre une paire
de blocs de connecteur, chaque bloc de connecteur
(32) étant fixé sur une région d’extrémité des élé-
ments de bati (24) respectifs et chaque arbre de pivot
(136) est fixé sur le bloc de connecteur (32) respectif.

Accessoire selon la revendication 5, dans lequel
chaque bloc de connecteur (32) a un canal dans le-
quel la région d’extrémité de I'élément de béati (24)
respectif est recue et un alésage (228) dans lequel
une partie de l'arbre de pivot correspondant est re-
gue.

Accessoire selon la revendication 6, dans lequel
chaque canal s’étend en relation perpendiculaire par
rapport a l'alésage (228) associé.

Accessoire selon 'une quelconque des revendica-
tions 5 a 7, comprenant en outre un élément de bati
transversal radio-transparent (26, 28) s’étendant en-
tre la paire d’éléments de bati radio-transparents es-
pacés (24), I'élément de bati transversal étant éga-
lement fixé aux blocs de connecteur (32).

Accessoire selon la revendication 8, dans lequel
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chaque bloc de connecteur (32) a un premier canal
dans lequel larégion d’extrémité de I'élément de bati
(24) respectif estrecue, un second canal dans lequel
une région d’extrémité de I'élément de bati transver-
sal (26, 28) est regue, et un alésage (228) dans le-
quel une partie de I'arbre de pivot correspondant est
regue.

Accessoire selon 'une quelconque des revendica-
tions précédentes, danslequel chacun des éléments
de béti radiotransparents (24) comprend un tube en
fibres de carbone et une matiére de remplissage a
l'intérieur du tube.

Accessoire selon la revendication 10, dans lequel la
matiére de remplissage comprend une matiére en
mousse de polyuréthane.
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