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SURGICAL INSTRUMENT FOR MOVING VERTEBRAE

Related Applications

This application is a continuation-in-part of
copending application serial number 10/178,875, filed

June 24, 2002.

Technical Field

The present invention relates to a surgical
instrument which is used to move bone portions, such as
vertebrae of a spinal column, relative to each other.
More épecifically, the present invention relates to a
surgical instrument extendable through a cannula for
compressing and/or distracting vertebrae of a spinal

column.

Background of the Invention
Tt is known to retain vertebrae of a spinal column
in a desired spatial relationship with a longitudinal

member extendable along the spinal column. Fasteners
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connect the longitudinal member to the vertebrae.
Clamping members, which threadably engage the
fasteners, clamp the longitudinal member to the
fasteners. Once the longitudinal member is loosely
connected with the vertebrae, a surgical instrument is
used to move the vertebrae into a desired spatial
relationship by compressing or distracting the
vertebrae. The clamping members are tightened to clamp
the longitudinal member to the fasteners to retain the
vertebrae in the desired spatial relationship.

It is also known to connect fasteners and a
longitudinal member to vertebrae during a surgical
procedure performed through a cannula. The cannula is
inserted into a body of a patient to create a working
space adjacent the vertebrae. The fasteners and
longitudinal member are then connected to the vertebrae
to retain the vertebrae in a desired spatial

relationship.

Summary of the Invention

The present invention is a surgical instrument
extendable through a cannula for moving a first bone
portion relative to a second bone portion, such as
first and second vertebrae of a spinal column. The

instrument includes a first portion having a
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longitudinal axis engageable with a first member, such
as a clamping member, connected with the first bone
portion. A second portion is engageable with a second
member, such as a fastener or a longitudinal member
connected with the second bone portion. An actuator
connected with the second portion moves the second
portion relative to the first portion in a direction
extending transverse to the longitudinal axis to move
the first and second bone portions relative to' each

other.

Brief Description of the Drawings

The foregoing and other features of the present
invention will become apparent to one skilled in the
art to which the present invention relates upon
consideration of the following description of the
invention with reference to the accompanying drawings,
wherein:

Fig. 1 is a perspective view of a surgical
instrument constructed in accordance with a first
embodiment;

Fig. 2 is an exploded perspective view of the

surgical instrument of Fig. 1;
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Fig. 3 is an enlarged perspective view of an end
of the surgical instrument of Fig. 1 showing a jaw
portion in a first position;

Fig. 4 is an enlarged side view of a portion of
the surgical instrument showing a controller of the
surgical instrument;

Fig. 5 is a schematic perspective view showing the
surgical instrument of Fig. 1 extending through a
cannula to move bone portions relative to each other;

Fig. 6 is a perspective view of a surgical
instrument constructed in accordance with a second
embodiment;

Fig. 7 1s an enlarged perspective view of an end
of the surgical instrument of Fig. 6;

Fig. 8 is a schematic perspective view showing the
surgical instrument of Fig. 6 extending through a
cannula to move bone portions relative to each other;

Fig. 9 i1s a perspective view of an apparatus
constructed in accordance with a third embodiment;

Fig. 10 is an exploded perspective view of the
surgical instrument of Fig. 9;

Fig. 11 is a schematic perspective view showing
the surgical instrument of Fig. 9‘éxtending through a

cannula to move bone portions relative to each other;
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Fig. 12 is a perspective view of a surgical
instrument constructed in accordance with a fourth
embodiment;

Fig. 13 is a schematic perspective view showing
the instrument of Fig. 12 extending through a cannula
to move bone portions relative to each other;

Fig. 14 is a perspective view of a surgical
instrument constructed in accordance with a fifth
embodiment;

Fig. 15 is an enlarged perspective view of an end
of the surgical instrument of Fig. 14 showing a jaw
portion spaced from a driving portion;

Fig. 16 is an exploded perspective view of the
surgical instrument of Fig. 14;

Fig. 17 is an enlarged perspective view of a
housing of the instrument of Fig. 14;

Fig. 18 is an enlarged exploded view of a portion
of the instrument of Fig. 14 showing a control lever
connected to a housing and an actuator;

Fig. 19 is a cross-sectional view of the
instrument of Fig. 14 showing the instrument in a

position for distracting vertebrae;
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Fig. 20 is a cross-sectional view of the
instrument of Fig. 14 showing the instrument in a
position for compressing vertebrae; and

Fig. 21 is a schematic perspectivé view showing
the instrument of Fig. 14 extending through a cannula

to move bone portions relative to each other.

Description of the Invention

The present invention is directed to a surgical
instrument extendable through a cannula for moving bone
portions, such as vertebrae of a spinal column,
relative to each other. Fiés. 1-5 illustrate a
surgical instrument 10 constructed according to a first
embodiment. The surgical instrument 10 (Figs. 1 and 2)
includes a driving portion 12 having a longitudinal
axis 14. The driving portion 12 is engageable with a
clamping member or nut 16, one of which is shown in
Fig. 5.

The clamping members 16 (Fig. 5) threadably engage
fastener members 18 connected with first and second
bone portions, such as vertebrae 20 and 21 of a spinal
column. The clamping members 16 clamp a longitudinal
member, such as a plate 22, extending between the
vertebrae 20 and 21 to the fasteners 18. The

fasteners 18 extend through openings 24 in the
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plate 22. The fasteners 18 also extend through
washers 26 that permit polyaxial positioning of the
fasteners relative to the plate 22, as known in the
art.

The plate 22 and the washers 26 are clamped
between the nuts 16 and intermediate portions 28 of the
fasteners to retain the vertebrae 20 and 21 in a
desired spatial relationship. The longitudinal
member 22 and the fasteners 18 are connected to the
vertebrae 20 and 21 during a surgical procedure
performed through a cannula 29. It is contemplated
that the instrument 10 could be used with any spine
construct in which a nut is used to clamp a
longitudinal member to a fastener.

The driving portion 12 (Figs. 3 and 5) of the
instrument 10 has an end 30 with a recess 32 for
receiving the nut (not shown) connected with the
vertebra 20. The recess 32 has wrenching flats 33 for
applying torque to the nut. The driving portion 12 is
rotatable about the longitudinal axis 14 to rotate the
nut relative to the fastener 18. Accordingly, the
driving portion 12 can be/rotated‘to loosen the nut on
the fastener 18 and permit movement of the plate 22

connected with the vertebra 21 relative to the
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fastener 18 connected with the vertebra 20. The nut
can also be rotated to tighten the nut and clamp the
plate 22 to the fastener 18.

The driving portion 12 (Figs. 1 and 2) has a
longitudinally extending shaft 34 extending between the
end 30 and an opposite end 36 of the driving portion.

A handle 38 is connected to the end 36 of the driving
portion 12. The handle 38 may threadably engage the
shaft 36 to connect the handle with the driving

portion 12. It is contemplated that the handle 38 may
be connected to the end 36‘in any suitable manner. The
handle 38 is grasped by a surgeon to manually rotate
the driving portion 12 about the longitudinal axis 14
to rotate the nut relative to the fastener 18.

The shaft 34 (Fig. 2) of the driving portion 12
extends through a longitudinal passage 44 defined by a
longitudinally extending base portion 50 and a
longitudinally extending actuator 52. The driving
portion 12 is axially movable relative to the base
portion 50 and the actuator 52. The driving portion 12
also rotates about the longitudinal axis 14 relative to
the base portion 50 and the actuator 52.

The base portion 50 has a generally C-shaped

cross-section defining a longitudinal slot 54. The
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actuator 52 is located in the slot 54. A pair of
longitudinally extending grooves 58 are located on
either side of the slot 54. Longitudinally extending
projections 60 on opposite sides of the actuator 52,
one of which is shown in Fig. 2, extend into the
grooves 58. The grooves 58 in the base portion 50
guide movement of the actuator 52 relative to the base
portion in opposite directions extending parallel to
the longitudinal axis 14.

The base portion 50 has a threaded énd portion 66
(Figs. 2 and 4). A control wheel 68 threadably engages
the end portion 66 on the base portion 50. The control
wheel 68 moves the actuator 52 relative to the base
portion 50 as the control wheel moves axially relative'
to the base portion. The control wheel 68 (Fig. 2) has
a hub 70 threadably engaging the base portion 50. A
grip 72 has a splined connection with the hub 70 so
that the hub and grip rotate together relative to the
base portion 50. It is contemplated that the hub 70
and grip 72 may be connected together in any suitable
manner or be formed as one piece.

Radially extending projections 74 and 76 on the

actuator 52 (Figs. 2 and 4) extend through the slot 54

in the base portion 50 adjacent the threaded end
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portion 66. The projections 74 and 76 engage opposite
sides of the control wheel 68. The projections 74

and 76 are formed as one piece with the actuator 52,
however, it is contemplated that the projections could
be welded to the actuator.

The control wheel 68 rotates about the
longitudinal axis 14 relative to the base portion 50
and the actuator 52. Upon rotation of the control
wheel 68 relative to the base portion 50, the control
wheel moves axially relative to the base portion.
Rotation of the control wheel 68 in one direction moves
the control wheel and the actuator 52 away from the
handle 38. The control wheel 68 applies force to the
projection 74 to move the actuator 52 away from the
handle 38. Rotation of the control wheel 68 in the
opposite direction moves the control wheel toward the
handle 38. The control wheel 68 applies force to the
projection 76 to move the actuator 52 toward the
handle 38.

A limit member 80 threadably engages the end
portion 66 of the base portion 50 with the
projection 74 between the limit member and the control
wheel 68. The projection 74 on the actuator 52 engages

the limit member 80 to limit movement of the
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actuator 52 away from the handle 38 relative to the
base portion 50. A limit member 82 threadably engages
the end portion 66 of the base portion 50 with the
projection 76 located between the liﬁit member 82 and
the control wheel 68. The projection 76 on the
actuator 52 engages the limit member 82 to limit
movement of the actuator toward the handle 38 relative
to the base portion 50.

A hand grip 84 (Figs. 1 and 2) is connected to the
base portion 50 and engages the limit member 80. It is
contemplated that the grip may be threaded onto the end
portion 66. The grip 84 may be connected to the base
portion 50 in any suitable manner. A surgeon can grasp
the grip 84 while manipulating the driving portion 12
or moving the control wheel 68.

A jaw portion 90 (Figs. 1-3) is pivotally
connected to the actuator 52 by a pivot pin 92. The
jaw portion 90 has a recess 94 that receives an end 96
of the actuator 52. The pivot pin 92 extends through
openings 98 in the jaw portion 90, one of which is
shown in Fig. 2, and through an opening 100 in the
end 96 of the actuator 52.

The jaw portion 90 is pivotable relative to the

actuator 52 between a first position adjacent the
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driving portion 12, as shown in Fig. 3, and a second
position spaced from the driving portion, as shown in
Fig. 1. The jaw portion 90 extends at an angle of
approximately 45° to the axis 14 when in the second
position. The jaw portion 90 is movable relative to
the driving portion 12 in a direction extending
transverse to the longitudinal axis 14. Upon movement
of the actuator 52 toward the handle 38, the jaw
portion 90 pivots away from the driving portion 12.
The jaw portion 90 moves toward the driving portion 12
when the actuator 52 moves away from the handle 38.

The jaw portion 90 has lobes 102 (Figs. 2 and 3)
that extend on opposite sides of the axis 14 into
cavities 104 in the base portion 50. Upon movement of
the actuator 52 toward the handle 38 relative to the
base portion 50, the lobes 102 engage surfaces 106 on
the base portion defining the cavities 104 to pivot the
jaw portion 90 away from the driving portion 12. Upon
movement of the actuator 52 away from the handle 38
relative to the base portion 50, the lobes 102 engage
surfaces 108 defining the cavities 104 to pivot the jaw
portion 90 toward the driving portion 12.

The jaw portion 90 (Figs. 1-3) has a surface 110

facing away from the axis 14. The jaw portion 90 has a
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recess 114. The surface 110 is engageable with the
plate 22, the nut 16, or the fastener 18 connected with
the vertebra 21 (Fig. 5). Alternatively, the

recess 114 can receive the nut 16 or fastener 18
connected with the vertebra 21 when moving the
vertebrae 20 and 21 away from each other. The jaw
portion 90 (Figs. 1-3) includes an extension 118 that
extends toward the longitudinal axis 14. The
extension 118 engages the plate 22, the nut 16, or

the fastener 18 connected with the vertebra 21 to move
the vertebrae 20 and 21 toward each other.

When the surgical instrument 10 is used to move
vertebrae 20 and 21 away from each other or distract
the vertebrae, the instrument is inserted through the
cannula 29, as seen in Fig. 5. The cannula 29 has a
radially expandable portion 124 defining a working
space adjacent the vertebrae 20 and 21 in a body of a
patient, as known in art. The instrument 10 extends
through the cannula 29 with the driving portion 12 in
engagement with the nut (not shown) connected with fhe
vertebra 20. The jaw portion 90 extends into one of
the openings 24 in the plate 22. Alternatively, the
recess 114 in the jaw portion 90 could receive the

nut 16 or the fastener 18 connected with the
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vertebra 21. The driving portion 12 is rotated about
the longitudinal axis 14 to loosen the nut on the
fastener 18 connected to the vertebra 20. The

plate 22, the nut 16, and the fastener 18 connected
with the vertebra 21 can move relative to the nut (not
shown) and the fasténer 18 connected to the vertebra 20
and the vertebrae can move relative to each other.

The control wheel 68 is rotated about the
longitudinal axis 14 to move the control wheel axially
toward the handle 38. The control wheel 68 engages the
projection 76 to move the actuator 52 in'the direction
extending parallel to the longitudinal axis 14 toward
the handle 38. The lobes 102 on the jaw portion 90
engage the surfaces 106 on the base portion 50 to pivot
the jaw portion about the pivot pin 92 away from the
driving portion 12. The jaw portion 90 moves in a
direction transverse to the longitudinal axis 14 and
engages the plate 22, the nut 16, or the fastener 18
connected with/the vertebra 21. As the jaw portion 90
continues to move away from the driving portion 12, the
vertebrae 20 and 21 are moved away from each other.
When the vertebrae 20 and 21 have been moved to a
desired spatial relationship, the driving portion 12 is

rotated about the longitudinal axis 14 to clamp the
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plate 22 between the nut (not shown) and the
fastener 18 and retain the vertebrae in the desired
spatial relationship.

When the surgical instrument 10 is used to move
vertebrae 20 and 21 toward each other or compress the
vertebrae, the instrument is inserted through the
cannula 29. The instrument 10 extends through the
cannula 29 with the driving portion 12 in engagement
with the nut (not shown) connected with the
vertebra 20. The jaw portion 90 is spaced from
the driving portion 12 and extends into the opening 24
in the plate 22 through which the fastener 18 connected
with the vertebra 21 extends. Alternatively, the
extension 118 of the jaw portion 90 could engage an end
of the plate 22, the nut 16, or the fastener 18
connected with the vertebra 21. The driving portion 12
is rotated about the longitudinal axis 14 to loosen the
nut on the fastener 18 connected to the vertebra 20.
The plate 22, the nut 16, and the fastener 18 connected
with the vertebra 21 can move relative to the nut (not
shown) and the fastener 18 connected to the vertebra 20
and the vertebrae can move relative to each other.

The control wheel 68 is rotated about the

longitudinal axis 14 to move the control wheel axially
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away from the handle 38. The control wheel 68 engages
the projection 74 to move the actuator 52 in the
direction extending parallel to the longitudinal
axis 14 away from the handle 38. The lobes 102 on the
jJaw portion 90 engage the surfaces 108 on the base
portion 50 to pivot the jaw portion about the pivot
pin 92 toward the driving portion 12. The jaw
portion 90 moves in a direction transverse to the
longitudinal axis 14 and engages the plate 22, the
nut 16, or the fastener 18 connected with the
vertebra 21. As the jaw portion 90 continues to move
toward the driving portion 12, the vertebrae 20 and 21
move toward each other. When the vertebrae 20 and 21
have been moved to a desired spatial relationship, the
driving portion 12 is rotated about the longitudinal
axis 14 to clamp the plate 22 between the nut (not
shown) and the fastener 18 and retain the vertebrae 20
and 21 in the desired spatial relationship.

A surgical instrument 210 constructed according to
a second embodiment is illustrated in Figs. 6-8. 1In
the embodiment illustrated in Figs. 1-5, the driving
portion 12 and the jaw portion 90 are for use with a
clamping nut 16 and plate 22 connected with bone

portions. In the second embodiment, illustrated in
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Figs. 6-8, the driving portion and the jaw portion are
for use with top-loading screws and a rod connected
with bone portions. Since the second embodiment
illustrated in Figs. 6-8 is generally similar to the
embodiment illustrated in Figs. 1-5, similar numerals
will be utilized to designate similar components and
only the jaw portion and the driving portion will be
described in detail.

The instrument 210 (Figs. 6 and 7) includes a
driving portion 212. The driving portion 212 has an
end 230 with wrenching flats 232 (Fig. 7). The end 230
extends into a recess 234 (Fig. 8) in a clamping member
or screw 236 connected with a vertebra 20 to apply
torque to the clamping screw.

The clamping screws 236 (Fig. 8) threadably engage
fastener housings 238 to clamp a longitudinal member,
such as a rod 240, extending between vertebrae 20
and 21 to the housings. The clamping screws 236 also
clamp fasteners 242 connected to the vertebrae 20
and 21 to the housings 238. The fasteners 242 are
positionable in any one of a plurality of angular
positions relative to the housings 238, as known in the
art. The longitudinal member 240, the housings 238,

and the fasteners 242 are connected tc the vertebrae 20
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and 21 during a surgical procedure performed through
the cannula 29. It is contemplated that the
instrument 210 could be used with any spine construct
in which a clamping screw is used to clamp a rod to a
fastener.

A jaw poftion 290 1s pivotally connected to an
actuator 52 by a pivot pin 92. The jaw portion 290 is
pivotable relative to the actuator between a first
position adjacent the driving portion 212 and a second
position spaced from the driving portion, as shown in
Fig. 7. The jaw portion 290 extends at an angle of
approximately 45° to the axis 14 when in the second
position. Upon movement of the actuator 52 toward a
handle 38, relative to a base portion 50, the jaw
portion 290 pivots away from the driving portion 212.
The jaw portion 290 moves toward the driving
portion 212 when the actuator 52 moves away from the
handle 38.

The jaw portion 290 (Figs. 6 and 7) includes a
recess 292 defined by a pair of legs 294. The jaw
portion 290 receives the rod 240 between the legs 294,
as shown in Fig. 8. The legs 294 (Figs. 6 and 7) have
rounded portions 296 extending away from the driving

portion 212 for engaging the housing 238 connected with
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the vertebra 21 when the surgical instrument 210 is
used to move the vertebrae 20 and 21 away from each
other. The rounded portions 296 maintain a single
point of contact with the housing 238 to permit
movement of the vertebrae 20 and 21 away from each
other. The legs 294 have extensions 298 that extend
toward the driving portion 212. The extensions 298
engage the housing 238 connected with the vertebra 21
when the surgical instrument 210 is used to move the
vertebrae 20 and 21 toward each other.

When the surgical instrument 210 is used to move
vertebrae 20 and 21 away from each other or distract
the vertebrae, the inétrument 210 is inserted through
the cannula 29 (Fig. 8). The instrument 210 is
inserted so that the driving portion 212 extends into
the recess 234 in the clamping screw 236 connected with
the vertebra 20. The rod 240 is received in the
recess 292 between the legs 294 of the jaw portion 290.
The driving portion 212 is rotated about the
longitudinal axis 14 to loosen the screw 236. The
rod 240, the housing 238, and the fastener 242
connected with the vertebra 21 can move relative to the

clamping screw 236 and the fastener 242 connected with
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the vertebra 20 and the vertebrae can move relative to
each other.

The control wheel 68 is rotated about the
longitudinal axis 14 to move the actuator 52 in a
direction extending parallel to the axis 14 toward the
handle 38 relative to the base portion 50. The
lobes 102 on the jaw portion 280 engage the
surfaces 106 on the base portion 50 to pivot the jaw
portion relative to the actuator 52 in a direction
transverse to the axis 14 away from the driving
portion 212. The rounded portions 296 of the jaw
portion 290 move into engagement with the housing 238
connected with the vertebra 21 to move the vertebrae 20
and 21 away from each other. When the vertebrae 20
and 21 have been moved to a desired spatial
relationship, the driving portion 212 is rotated to
clamp the rod 240 to the housing 238 and the
fastener 242 connected with the vertebra 20 to retain
the vertebrae in the desired spatial relationship.

When the instrument 210 is used to move the
vertebrae 20 and 21 toward each other or compress the
vertebrae, the instrument is inserted through the
cannula 29. The jaw portion 290 is spaced from the

driving portion 212 with the extensions 298 engaging
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the housing 238 connected with vertebra 21. The
driving portion 212 1s inserted into the recess 234 in
the clamping screw 236 connected with the vertebra 20.
The driving portion 212 is rotated about the
longitudinal axis 14 to loosen the screw 236. The

rod 240, the housing 238, and the fastener 242
connected with the vertebra 21 can move relative to the
clamping screw 236 and the fastener 242 connected with
the vertebra 20 and the vertebrae can move relative to
each other.

The control wheel 68 is rotated about the
longitudinal axis 14 to move the actuator 52 in a
direction extending parallel to the longitudinal axis
away from the handle 38 relative to the base
portion 50. The lobes 102 on the jaw portion 290
engage the surfaces 108 on the base portion 50 to pivot
the jaw portion toward the driving portion 212
transverse to the axis 14. The extensions 298 on the
jaw portion 290 engage the housing 238 connected with
the vertebra 21 and move the vertebrae 20 and 21 toward
each other. Once the vertebrae 20 and 21 have been
moved into a desired spatial relationship, the driving
portion 212 is rotated about the longitudinal axis 14

to tighten the screw 236 and clamp the rod 240 to the
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housing 238 and the fastener 242 to retain the
vertebrae in the desired spatial relationship.

A surgical instrument 310 constructed according to
a third embodiment is illustrated in Figs. 9-11. The
surgical instrument 310 has a driving portion 312 with
a longitudinal axis 314. The driving portion 312 is
engageable with a clamping member or nut (not shown)
threaded onto a fastener 18 connected to a vertebra 20.
The driving portion 312 (Figs. 9 and 10) has an end 330
with a recess 332 for receiving the nut. The
recess 332 has wrenching flats 333 (Fig. 10) for’
applying torque to the nut.

A longitudinally extending shaft 334 of the
driving portion 312 extends between the end 330 and an
opposite end 336. The end 336 of the shaft 334 is
threadably connected to a connector member 338. It is
contemplated that the connector member 338 could be
connected to the driving portion 312 in any suitable
manner. The connector member 338 has wrenching
flats 340 for receiving torque from a ratcheting
handle 342. The ratcheting handle 342 has an
opening 344 for receiving the connector member 338 to
apply torque to the connector member. The ratcheting

handle 342 may have any suitable construction.
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The shaft 334 extends through a passage 350
defined by a base portion 358 and an actuator 360. The
base portion 358 has a pair of axially spaced
straps 362 for retaining the driving portion 312 in the
passage 350. The actuator 360 is movable relative to
the base portion 358 in directions extending parallel
to the axis 314.

A control lever 380 has a recess 382 defined by a
pair of legs 384. The recess 382 receives an end 386
of the base portion 358. The control lever is
pivotally connected to the base portion 358 by a pivot
pin 388. The pivot pin 388 extends through
openings 390 in the base portion 358 and through
openings 392 in the legs 384 of the control lever 380.

The recess 382 in the control lever 380 also
receives an end 394 of the actuator 360. The control
lever 380 is pivotally connected to the actuator 360 by
a pivot pin 396. The pivot pin 396 extends through an
oval-shaped opening 398 in the actuator 360.
Accordingly, the pivot pin 396 can move in the
opening 398. The pivot pin 396 also extends through
openings 400 in the legs 384 of the control lever 380.

A jaw portion 410 (Figs. 9 and 10) is pivotally

connected to the base portion 358. The Jjaw portion 410
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(Fig. 10) has a recess 412 defined by a pair of

legs 414. The recess 412 receives an end 416 of the
base portion 358. A pivot pin 418 extends through
openings 420 in the end 416 of the base portion 358 and
through openings 422 in the legs 414 of the jaw

portion 410.

The recess 412 in the jaw portion 410 also
receives an end 426 of the actuator 360. The jaw
portion 410 is pivotally connected to the actuator 360
by a pivot pin 428. The pivot pin 428 extends through
oval-shaped openings 430, one of which is shown in
Fig. 10, in the legs 414 of the jaw portion 410.
Accordingly, the pivot pin 428 can move in the
openings 430. The pivot pin 428 also extends through
an opening 432 in the end 426 of the actuator 360.

Upon pivoting the control lever 380 relative to
the base portion 358 toward the handle 342, the
actuator 360 moves in a direction extending parallel to
the longitudinal axis 314 toward the handle 342. The
jaw portion 410 pivots relative to the base portion 358
and the actuator 360. The jaw portion 410 moves
transverse to the axis 314 away from the driving
portion 312. Upon pivoting the control lever 380

relative to the base portion 358 away from the
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handle 342, the actuator 360 moves in a direction
extending parallel to the longitudinal axis 314 away
from the handle 342. The jaw portion 410 pivots
relative to the base portion 358 and the actuator 360.
The jaw portion 410 moves transverse to tﬁe axis 314
toward the driving portion 312.

When the instrument 310 is used to move
vertebrae 20 and 21 (Fig. 11) away from each other or
distract the vertebrae, the instrument is inserted
through the cannula 29. The instrument 310 is inserted
so that the driving portion 312 engages the nut (not
shown) connected with the vertebra 20. The jaw
portion 410 extends into the opening 24 in the plate 22
connected with the vertebra 21. Alternatively, the jaw
portion 410 could engage the nut 16 or fastener 18
connected with the vertebra 21. The driving
portion 312 is rotated about the longitudinal axis 314
to loosen the nut 16 to permit movement of the
vertebrae 20 and 21 relative to each other.

The control lever 380 is pivoted relative to fhe
base portion 358 and the actuator 360 toward the
handle 342. The actuator 360 moves in the direction
extending parallel to the longitudinal axis 314 toward

the handle 342. The jaw portion 410 pivots relative to
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the base portion 358 and the actuator 360 and away from
the driving portion 312. The jaw portion 410 engages
the plate 22, the nut 16, or the fastener 18 connected
with the vertebra 21 to move the vertebrae 20 and 21
away from each other into a desired spatial
relationship. The driving portion 312 is rotated about
the axis 314 to tighten the nut (not shown) on the

. fastener 18 and clamp the plate 22 to the fastener to
retain the vertebrae 20 and 21 in the desired spatial
relationship.

When the instrument 310 is used to move the
vertebrae 20 and 21 toward each other or compress the
vertebrae, the instrument is inserted through the
cannula 29 with the driving portion 312 engaging the
nut (not shown) connected with the vertebra 20. The
jaw portion 410 is spaced from the driving portion 312
and extends into the opening 24 in the plate 22 through
which the fastener 18 connected with the vertebra 21
extends. Alternatively, the jaw portion 410 could
engage the end of the plate 22, the nut 16, or
fastener 18 connected to the vertebra 21. The driving
portion 312 is rotated about the longitudinal axis 314

to loosen the nut (not shown) on the fastener 18
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connected with the vertebra 20 to permit movement of
the vertebrae 20 and 21 relative to each other.

The control lever 380 is pivoted relative to the
base portion 358 and the actuator 360 away from the
handle 342. The actuator 360 moves in a direction
extending parallel to the longitudinal axis 314 away
from the handle 342. The jaw portion 410 pivots
relative to the base portion 358 transverse to the
axis 314 and toward the driving portion 312. The jaw
portion 410 engages the plate 22, the nut 16, or the
fastener 18 connected with the vertebra 21 to move the
vertebrae 20 and 21 toward each other into a desired
spatial relationship. The driving portion 312 is
rotated about the longitudinal axis 314 to tighten the
nutl(not shown) on the fastener 18 and clamp the
plate 22 to the fastener to retain the vertebrae 20
and 21 in the desired spatial relationship.

The instrument 310 is shown with a driving
portion 312 and a jaw portion 410 for use with a nut 16
and a plate 22. It is contemplated that the
iﬁstrument 310 could have a driving portion and a jaw
portion similar to the driving portion 212 and the jaw
portion 290 described in connection with the second

embodiment, illustrated in Figs. 6-8. The
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instrument 310 could then be used to move vertebrae
relative to each other that are connected to a spine
construct having a clamping screw and rod.

A surgical instrument 510 constructed according to
a fourth embodiment is illustrated in Figs. 12 and 13.
The surgical instrument 510 includes a driving
portion 512 having a longitudinal axis 514. The
driving portion 512 is engageable with a clamping
member or nut 16, one of which is shown in Fig. 13.

The driving portion 512 (Fig. 12) has an end 530
with a recess 532 for receiving the nut (not shown)
connected with the vertebra 20. The recess 532 has
wrenching flats 533 for applying torque to the nut.
The driving portion 512 is rotatable about the
longitudinal axis 514 to rotate the nut relative to the
fastener 18. Accordingly, the driving portion 512 can
be rotated to loosen the nut on the fastener 18 and
permit movement of the plate 22 connected with the
vertebra 21 relative to the fastener 18 connected with
Xthe vertebra 20. The driving portion 512 can also be
rotated to tighten the nut and clamp the plate 22 to
the fastener 18.

The driving portion 512 has a longitudinally

extending shaft 534 extending between the end 530 and
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an opposite end 536. A handle 538 is connected to the
end 536 of the driving portion 512. The handle 538 may
threadably engage the shaft 536 to connect the handle
with the driving portion 512. However, the handle 538
may be connected to the end 536 in any suitable manner.
The handle 538 may be grasped by a surgeon to manually
rotate the driving portion 512 about the longitudinal
axis 514 to rotate the nut relative to the fastener 18.

The shaft 534 of the driving portion 512 extends
through a longitudinal passage 544\definéd by a
longitudinally extending base portion 550 and a
longitudinally extending actuator 552. The driving
portion 512 is axially movable relative to the base
portion 550 and the actuator 552. The driving
portion 512 also rotates about the longitudinal
axis 514 relative to the base portion‘550 and the
actuator 552.

The base portion 550 has a C-shaped cross-section
defining a longitudinal slot in which the actuator 552
is located. A pair of longitudinally extending grooves
(not shown) are located on either side of the slot,
similar to the embodiment illustrated in Figs. 1 and 2.
Longitudinally extending projections (not shown) on the

actuator 552 extend into the grooves. The grooves in
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the base portion 550 guide movement of the actuator 552
relative to the base portion in a direction extending
parallel to the longitudinal axis 514.

A control lever 560 has a recess 562 defined by a
pair of legs 564. The recess 562 receives an end 566
of the base portion 550. The legs 564 have rounded
ends or lobes 568, one of which is shown in Fig. 12,
that extend into cavities 570 in the end 566 of the
base portion 550 on opposite sides of the axis 514.

The recess 562 in the control lever 560 also
receives an end 580 of the actuator 552. The control
lever 560 is pivotally connected to the actuator 552 by
a pivot pin 582. The pivot pin 582 extends through an
opening in the actuator 552 and through openings in the
legs 564 of the control lever 560.

A jaw portion 590 is pivotally connected to the
actuator 552 by a pivot pin 592. The jaw portion 590
has a recess (not shown) that receives an end of the
actuator 552. The pivot pin 592 extends through
openings in the jaw portion 590 and through an opening
in the end of the actuator 552.

The jaw portion 590 is pivotable between a first
position adjacent the driving portion 512 and a second

position spaced from the driving portion and extending
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at an angle of approximately 45° to the axis 514. The

jaw portion 590 is movable relative to the driving
portion 512 transverse to the longitudinal axis 514.
Upon movement of the actuator 552 toward the

handle 538, the jaw portion 590 pivots away from the
driving portion 512. The jaw portion 590 moves toward
the driving portion 512 when the actuator 552 moves
away from the handle 538.

The jaw portion 590 has lobes 602, one of which is
shown in Figs. 12 and 13, that extend into cavities 604
in the base portion 550 on opposite sides of the
axis 514. Upon movement of the actuator 552 toward the
handle 538 relative to the base portion 550, the
lobes 602 engage surfaces 606 on the base portion
defining the cavities 604 to pivot the jaw portion 590
away from the driving portion 512. Upon movement of
the actuator 552 away from the handle 538 relative to
the base portion 550, the lobes 602 engage surfaces 608
defining the cavities 604 to pivot the jaw portion 590
toward the driving portion 512.

The jaw portion 590 has a surface 610 facing away
from the axis 514. The surface 610 has a recess 61l4.
The surface 610 is engageable with the plate 22, the

nut 16, or the fastener 18 connected with the
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vertebra 21. Alternatively, the recess 614 can receive
the nut 16 or fastener 18 connected with the

vertebra 21 when moving the vertebrae 20 and 21 away
from each other. The jaw portion 590 includes an
extension 618 that extends toward the axis 514. The
extension 618 engages the plate 22, the nut 16, or the
fastener 18 connected with the vertebra 21 to move the
vertebrae 20 and 21 toward each other.

Upon pivoting of the control lever 560 relative to
the base portion 550 and the actuator 552 toward the
handle 538, the actuator 552 moves in a direction
extending parallel to the longitudinal axis 514 toward
the handle 538. The jaw portion 590 pivots relative to
the actuator 552 and away from the driving portion 512.
Upon pivoting the control lever 560 relative to the
base portion 550 and the actuator 552 away from the
handle 538, the actuator 552 moves in a direction
extending parallel to the longitudinal axis 514 away
from the handle 538. The jaw portion 590 pivots
relative to the actuator 552 and toward the driving
portion 512.

When the instrument 510 is used to move
vertebrae 20 and 21 (Fig. 13) away from each other or

distract the vertebrae, the instrument is inserted
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through the cannula 29. The instrument 510 is inserted
so that the driving portion 512 engages the nut (not
shown) connected with the vertebra 20. The jaw
portion 590 extends into the opening 24 in the plate 22
through which,the fastener 18 connected with the
vertebra 20 extends. Alternatively, the jaw

portion 590 could engage the nut 16 or fastener 18
connected with the vertebra 21. The driving

portion 512 is rotated about the longitudinal axis 514
to loosen the nut to permit movement of the

vertebrae 20 and 21 relative to each other.

The control lever 560 is pivoted relative to the
actuator 552 toward the handle 538. The actuator 552
moves in the direction parallel to the longitudinal
axis 514 toward the handle 538. The jaw portion 590
pivots relative to the base portion 550 and the
actuator 552 transverse to the axis 514 and away from
the driving portion 512. The jaw portion 590 engages
the plate 22, the nut 16, or the fastener 18 connected
with the vertebra 21 to move the vertebrae 20 and 21
away from each other into a desired spatial
relationship. The driving portion 512 is rotated about
the axis 514 to tighten the nut (not shown) on the

fastener 18 and clamp the plate 22 to the fastener to
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retain the vertebrae 20 and 21 in the desired spatial
relationship.

When the instrument 510 is used to move the
vertebrae 20 and 21 toward each other or compress the
vertebrae, the instrument is inserted through the
cannula 29 with the driving portion 512 engaging the
nut (not shown) connected with the vertebra 20. The
jaw portion 590 is spaced from the driving portion 512
and extends into the opening 24 in the plate 22 through
which the fastener 18 connected with the vertebra 21
extends. Alternatively, the jaw portion 590 could
engage the end of the plate 22, the nut 16, or the
fastener 18 connected with the vertebra 21. The
driving portion 512 is rotated about the longitudinal
axis 514 to loosen the nut 16 relative to the
fastener 18 to permit movement of the vertebrae 20
and 21 relative to each other.

The control lever 560 is pivoted relative to the
actuator 552 away from the handle 538. The
actuator 552 moves in a direction extending parallel to
the longitudinal axis 514 away from the handle 538,

The jaw portion 590 pivots relative to the actuator 552
transverse to the axis 514 and toward the driving

portion 512. The jaw portion 590 engages the plate 22,
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the nut 16, or the fastener 18 connected with the
vertebra 21 to move the vertebrae 20 and 21 toward each
other into a desired spatial relationship. The driving
portion 512 is rotated about the longitudinal axis 514
to tighten the nut (not shown) on the fastener 18
connected with the vertebra 20 and clamp the plate 22
to the fastener to retain the vertebrae 20 and 21 in
the desired spatial relationship.

The instrument 510 is shown with a driving
portion 512 and a jaw portion 590 for use with a nut 16
and a plate 22. It is contemplated that the
instrument 510 could have a driving portion and a
jaw portion similar to the driving portion 212 and the
jaw portion 290 described in connection with the second
embodiment, illustrated in Figs. 6-8. The
instrumentVSlO could then be used to move vertebrae
relative to each other that are connected to a spine
construct having a clamping screw and rod.

A surgical instrument 710 constructed according to
a fifth embodiment is illustrated in Figs. 14-21. The
surgical instrument 710 (Fig. 16) includes a driving
portion 712 with a longitudinal axis 714. The driving
portion 712 (Fig. 15) has an end 730 with wrenching

flats 732. The end 730 (Fig. 21) extends into a recess
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(not shown) in a clamping member or cap screw 736
connected with a vertebra 20 to apply torque to the
clamping member.

The clamping members 736 threadably engage
fastener housings 738 to clamp a longitudinal member,
such as a rod 740, extending between vertebrae 20
and 21 to the housings. The clamping members 736 also
clamp fasteners 742 connected to the vertebrae 20
and 21 to the housings 738. The fasteners 742 are
positionable in any one of a plurality of angular
positions relative to the housings 738, as known in the
art. The longitudinal member 740, the housings 738,
and the fasteners 742 are connected to the vertebrae
during a surgical procedure performed through the
cannula 29. It is contemplated that the instrument 710
could be used with any spine construct in which a
clamping screw is used to clamp a rod to a fastener.

A longitudinally extending shaft 744 (Figs. 14
and 16) of the driving portion 712 extends between the
end 730 and an opposite end 746. The end 746 of the
shaft 744 is connected to a handle 748. The handle 748
may threadably engage the shaft 744 to connect the
handle with the driving portion 712. It is

contemplated that the handle 748 may be connected to



WO 2004/000145 PCT/US2003/020003

-37-

the end 746 in any suitable manner. The handle 748 is
grasped by a surgeon to manually rotate the driving
portion 712 about the longitudinal axis 714 to rotate
the clamping member 736 relative to the housing 738.

The shaft 744 (Fig. 16) extends through a
passage 750 defined by a base portion 758 and an
actuator 760. The driving portion 712 is axially
movable relative to the base portion 758 and the
actuator 760. The driving portion 712 also rotates
about the longitudinal axis 714 relative to the base
portion 758 and the actuator 760.

The base portion 758 (Fig. 16) has a generally
C-shaped cross-section defining a longitudinal
slot 762. The actuator 760 is located in the slot 762.
A pair of longitudinally extending grooves 764 are
located on either side of the slot 762. Longitudinally
extending projections 766, one of which is shown in
Fig. 16, on opposite sides of the actuator 760 extend
into the grooves 764. The grooves 764 in the base
portion 758 guide movement of the actuator 760 relative
to the base portion in proximal and distal directions
extending parallel to the longitudinal axis 714.

The base portion 758 (Fig. 16) has an end 768 with

a generally rectangular cross-section. The end 768
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includes a pair of rectangular recesses 770 on opposite
sides of the slot 762. The end 768 of the base
portion 758 also includes a pair of threaded openings
(not shown) for receiving screws (not shown) to connect
the base portion 758 to a housing 774. It is
contemplated that the base portion 758 and the
housing 774 may be connected together in any suitable
manner or be formed as one piece.

The housing 774 (Figs. 16-18) includes a
channel 776 defined by a bottom wall 778 and two side
walls 780 and 782 extending generally parallel to each
other. A pair of rectangular projections 784 (Figs. 14
and 16) extend from the side walls 780 and 782 toward
each other. The projections 784 are received in the
recesses 770 in base portion 758 to prevent relative
movement between the housing 774 and the base
portion 758. The bottom wall 778 of the housing 774
has a pair of openings 786 (Fig. 19) through which the
screws (not shown) extend to connect the housing to the
base portion 758.

The housing 774 (Fig. 17) includes a block
portion 788 at an axial end 790 of the housing between
the side walls 780 and 782. The block portion 788 has

an axially extending opening 792 through which the
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driving portion 712 extends. An opening 794 (Fig. 19)
extending transverse to the axis 714 intersects the
opening 792. The opening 794 may receive a ball
plunger (not shown)lthat frictionally engages the
driving portion 712.

The side wall 780 (Fig. 17) has a slot 796 at the
end portion 790 of the housing 774. The slot 796 has a
first distal circular end portion 798 and a second
proximal circular end portion 800. The slot 796 has an
intermediate portion 801 interconnecting the end
portions 798 and 800. The intermediate portion 801 has
a width smaller than the diameter of the end
portions 798 and 800.

The side wall 782 has a slot 802 aligned with the
slot 796. A longitudinally extending rail 804 extends
into the slot 802. The rail 804 defines a distal
circular end portion 806 of the slot 802. The rail 804
also defines a proximal circular end portion 808 of the
slot 802.

A control lever 816 (Figs. 14 and 16) is pivotally
connected to the housing 774 by a pivot connection 818.
The pivot connection 818 extends into a cylindrical
recess 820 and through an opening 822 in the control

lever 816. The pivot connection 818 also extends
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through the slots 796 and 802 in the housing 774. The
pivot connection 818 is operable to be moved between
the ends 798 and 800 of the slot 796 and the ends 806
and 808 of the slot 802. When the pivot connection 818
is in the ends 798 and 806, as shown in Fig. 19, the
instrument 710 is in a position for distracting
vertebrae when the lever 816 is pivoted toward the
housing 774. When the pivot connection 818 is in the
ends 800 and 808, as shown in Fig. 20, the

instrument 710 is in a position for compressing
vertebrae when the lever 816 is pivoted toward the
housing 774.

The control lever 816 (Fig. 18) includes an
opening 826 for receiving the hand of a surgeon for
operating the surgical instrument 710. The control
lever 816 has a pair of legs 828 defining a recess 830
between the legs. A pivot pin 832 extends through
openings 834 in the.legs 828 to pivotally connect a
link 836 to the control lever 816. The link 836
extends into the recess 830 defined by the legs 828.

The pivot connection 818 (Fig. 18) includes a
5utton 840 that extends into the recess 820. A
screw 842 extends into the opening 822 and threadably

engages the button 840. The button 840 has a head 844,
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a cylindrical intermediate portion 846, and a
cylindrical end portion 848. The intermediate
portion 846 extends between the head 844 and the end
portion 848.

The intermediate portion 846 has an outer diameter
smaller than the outer diameter of the end portion 848.
The outef diameter of the intermediation portion 846 is
also smaller than the width of the intermediate
portion 801 of the slot 796 in the housing 774. The
outer diameter of the end portion 848 of the button 840
is smaller than the diameter of the end portions 798
and 800 of the slot 796. The outer diameter of the end
portion 848 is larger than the width of the
intermediate portion 801 of the slot 796. Accordingly,
when the intermediate portion 846 of the button 840 is
in the slot 796, the button can slide along the slot.
When the end portion 848 1s in the slot 796, the
button 840 is prevented from moving relative to the
housing.

The end portion 848 of the button 840 has an axial
opening 850 into which the screw 842 extends. The end
portion 848 also includes a threaded opening (not
shown) which the screw 842 threadably engages. A

radially extending surface (not shown) extends between
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the threaded opening and a cylindrical surface 856
defining the dpening 850.

A coilvspring 860 extends around a shaft 862 of
the screw 842. The spring 860 engages a surface (not
shown) in the opening 850 of the button 840 and also
engages a surface (not shown) in the recess 820 of the
control lever 816. The button 840 extends through the
slot 796 in the housing 774. A head 866 of the
screw 842 extends into the slot 802 in the housing 774.
The head 866 has a diameter smaller than the end
portions 806 and 808 of the slot 802. The diameter of
the head 866 is larger than the distance between the
rail 804 and the wall defining the slot 802.

The spring 860 biases the pivot connection 818 to
a position in which the large diameter end portion 848
of the button 840 extends into one of the circular end
portions 798 or 800 of the.slot 796 and the head 866 of
the screw 842 extends into one of the circular end
portions 806 or 808 of the slot 802. The button 840 is
manually pressed to compress the spring 860 and align
the intermediate portion 846 with the slot 796 in the
housing 774. The head 866 of the screw 842 also moves
out of engagement with the rail 804 of the housing 774.

Accordingly, the pivot connection 818 may slide along
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the slots 796 and 802 to position the pivot
connection 818 in one of the ends 798 or 800 of the
slot 796 and one of the ends 806 and 808 of the
slot 802.

When the pivot connection 818 is in the ends 798
and 806 of the slots 796 and 802 in the housing 774,
the instrument 710 is in a position to operate the
instrument for distraction to move vertebrae 20 and 21
away from each other. When the pivot connection 818 is
in the ends 800 and 808 of the slots‘796 and 802, the
instrument 710 is in a position to operate the
instrument for compression or move vertebrae 20 and 21
toward each other.

The link 836 (Fig. 18) has an end 880 that extends
into the recess 830 in the control lever 816. The
end 880 includes an opening 882 through which the pivot
pin 832 extends to pivotally connect the control
lever 816 to the link 836. The link 836 has a
recess 886 defined by a pair of legs 888. The
recess 886 receives an extension 890 on the
actuator 760. A pivot pin 891 extends through
openings 892 in the legs 888 and through an opening 894
in the extension 890 of the actuator 760 to pivotally

connect the link 836 to the actuator ends 798. When
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the pivot connection 818 is located in the ends 798
and 806 of the slots 796 and 802, as shown in Fig. 19,
the link 836 is in a position to move the actuator 760
in a proximal direction relative to the base

portion 758 when the éontrol lever 816 pivots toward
the housing 774. When the pivot connection 818 is
located in the ends 800 and 808 of the slots 796

and 802, as shown in Fig. 20, the link 836 is in a
position to move the actuator 760 in a distal direction
relative to the base portion 758 when the control
lever 816 pivots toward the housing 774.

A jaw portion 900 (Figs. 14-16) is pivotally
connected to the actuator 760 by a pivot pin 902. The
Jjaw portion 900 has a recess 904 that receives an
end 906 of the actuator 760 opposite from the

- extension 890. The pivot pin 902 extends through
openings 908 in the jaw portion 900, one of which is
shown in Fig. 16, and through an opening 910 in the
end 906 of the actuator 760. The jaw portion 900 is
pivotable relative to the actuator 760 between a first
position adjacent the driving portion 712 and a second
position spaced from the driving portion. Upon
movement of the actuator 760 in the distal direction

toward the handle 748 relative to the base portion 758,
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the jaw portion 900 pivots away from the driving
portion 712. The jaw portion 900 pivots toward the
driving portion 712 when the actuator 760 moves in a
distal direction away from the handle 748 relative to
the base portion 758.

The jaw portion 900 has a pair of lobes 914 that
extend on opposite sides of the axis 714 into
cavities 916 in the base portion 758. Upon movement of
the actuator 760 in the proximal direction relative to
the base portion 758, the lobes 914 engage first
surfaces on the base portion defining the cavities 916
to pivot the jaw portion 900 away from the driving
portion 712. Upon movement of the actuator 760 in a
distal direction relative to the base portion 758, the
lobes 914 engage second surfaces defining the
cavities 916 to pivot the jaw portion 900 toward the
driving portion 712.

The jaw portion 900 includes a recess 918 defined
by a pair of legs 920. The legs 920 extend at an angle
from an intermediate portion 922. The Jjaw portion 900
receives the rod 740 between the legs 920. The
legs 920 have surfaces facing away from the driving
portion 712 that engage the housing 738 connected with

the vertebra 21 when the surgical instrument 710 is
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used to moved the vertebrae away from each other. The
legs 216 have surfaces facing the driving portion 712
that engage the housing 738 connected with the

vertebra 21 when the surgical instrument 710 is used to
move the vertebrae 20 and 21 toward each other.

When the surgical instrument 710 is used to move
vertebrae away from each other or distract the
vertebrae, the pivot connection 818 is moved into the
ends 798 and 806 of the slots 796 and 802 in the
housing 774, as shown in Fig. 19. The instrument 710
is inserted through the cannula 29. The instrument 710
is inserted so that the driving portion 712 extends
into the recess in the cap screw 736 connected with the
vertebra 20. The rod 740 is received in the recess 918
between the legs 920 of the jaw portion 900. The
driving portion 712 is rotated about the longitudinal
axis 714 to loosen the cap screw 736. The rod 740, the
houéing 738, and the fastener 742 connected with the
vertebra 21 can move relative to the clamping screw 736
and the fastener 742 connected with the vertebra 20 and
the vertebrae can move relative to each other.

The control lever 816 is pivoted toward the
housing 774 to move the actuator 760 in a distal

direction extending parallel to the axis 714 relative
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to the base portion 758. The lobes 914 on the jaw
portion 900 engage surfaces on the base portion 758 to
pivot the jaw portion relative to the actuator 760 in a
direction extending transverse to the axis 714 and away
from the driving portion 712. The legs 920 of the jaw
portion 900 move into engagement with the housing 738
connected with the vertebra 21 to move the vertebrae 20
and 21 away from each other. When the vertebrae 20

and 21 have been moved to a desired spatial
relationship, the driving portion 712 is rotated to
clamp the rod 740 to the housing 738 and the

fastener 742 connected with the vertebra 20 to retain
the vertebrae in the desired spatial relationship.

When the instrument 710 is used to move the
vertebrae 20 and 21 toward each other or compress the
vertebrae, the instrument 710 is inserted through the
cannula 29. The pivot connection 818 is moved to the
ends 800 and 808 of the slo£s 796 and 802 in the
housing 774, as shown in Fig. 20. The jaw portion 900
is spaced from the driving portion 712 with the
legs 920 engaging the housing 738 connected with the
vertebra 21. The driving portion 712 is inserted into
the recess in the cap screw 736 connected with the

vertebra 20. The driving portion 712 is rotated about
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the longifudinal axis 714 to loosen the screw 736. The
rod 740, the housing 738, and the fastener 742
connected with the vertebra 21 can move relative to the
clamping screw 736 and the fastener 742 connected with
the vertebra 20 and the vertebrae can move relative to
each other.

The control lever 816 is pivoted about the pivot
connection 818 toward the housing 774 to move the
actuator 760 in the proximal direction extending
parallel to the longitudinal axis 714 relative to the
base portion 758. The lobes 914 on the jaw portion 900
engage surfaces on the base portion 758 to pivot the
jaw portion toward the driving portion 712 and
transverse to the axis 714. The legs 920 on the jaw
portion 900 engage the housing 738 connected with the
vertebra 21 and move the vertebrae 20 and 21 toward
each other. Once the vertebrae 20 and 21 have been
moved into a desired spatial relationship, the driving
portion 712 is rotated about the longitudinal axis 714
to tighten the screw 736 and clamp the rod 740 to the
housing 738 and the fasteners 742 to retain the
vertebrae in the desired spatial relationship.

Although the instruments 10, 210, 310, 510,

and 710 are shown moving adjacent vertebrae 20 and 21
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relative to each other, it is contemplated that the
instruments could be used to move vertebrae that are
not adjacent to each other. Furthermore, it is
contemplated that the instruments 10, 210, 310, 510,
and 710 could be used with any cannula.

From the above description of the invention, those
skilled in the art will perceive improvements, changes
and modifications. Such improvements, chanées and
modifications within the skill of the art are intended

to be covered by the appended claims.
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Having described the invention, the following is

claimed:

1. A surgical insfrument extendable through a
cannula for moving a first bone portion relative to a
second bone poftion, said surgical instrument
comprising:

a first portion having a longitudinal axis
engageable with a first member connected with the first
bone portion;

a second portion engageable with a second
member connected with the second bone portion, said
second portion being movable relative to said first
portion; and

an actuator connected with said second
portion for moving said second portion relative to said
first portion in a direction extending transverse to
said longitudinal axis to move the first and second

bone portions relative to each other.

2. A surgical instrument as set forth in claim 1
wherein said second portion is pivotally connected to

sald actuator.
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3.‘ A surgical instrument as set forth in claim 2
wherein said second portion is pivotally connected to a
third portion, said actuator being movable relative to
said third portion to move said second portion relative

to said first portion.

4. A surgical instfument as set forth in claim 3
further including a control lever pivotally connected
to said actuator for moving said actuator in a
direction extending parallel to said longitudinal axis
to move said second portion relative to said first

portion.

5. A surgical instrument as set forth in claim 4
wherein said control lever is pivotally connected to
said third portion, said control lever pivoting
relative to said actuator and said third portion to
move said second portion relative to said first

portion.
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6. A surgical instrument as set forth in claim 2
wherein said second portion engages a third portion,
said actuator being movable relative to said third
portion to move said second portion into engagement
with said third portion and relative to said first

portion.

7. A surgical instrument as set forth in claim 6
wherein said third portion includés a cavity into which
a lobe on said second portion extends, said lobe
engaging said third portion to pivot said second

portion relative to said actuator.

8. A surgical instrument as set forth in claim 1
wherein said actuator is movable in a direction
extending parallel to said longitudinal axis to move

said second portion relative to said first portion.

9. A surgical instrument as set forth in claim 1
wherein said actuator at least partially defines a

passage through which said first portion extends.
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10. A surgical instrument as set forth in claim 9
further including a third portion at least partially
defining said passage through which said first portion
extends, said actuator being movable relative to said
third portion to move said second portion relative to

said first portion.

11. A surgical instrument as set forth in
claim 10 wherein said first portion is axiélly movable

relative to said third portion.

12. A surgical instrument as set forth in claim 1
wherein said first portion is rotatable about said

longitudinal axis of said first portion.

13. A surgical instrument as set forth in
claim 12 wherein said first portion includes a
ratcheting handle for rotating said first portion about

said longitudinal axis.
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14. A surgical instrument as set forth in
claim 12 wherein said first portion has an end
engageable with a clamping member threadably engaging a
fastener connected to the first bone portion which
clamps a longitudinal member extending between the
first and second bone portions to the fastener, said
first portion being rotatable about said longitudinal
axis to rotate the clamping member relative to the

fastener.

15. A surgical instrument as set forth in claim 1
further including a controller for moving said actuator
relative to said first portion to move said second
portion relative to said first portion, said controller

beinhg rotatable about said longitudinal axis.

16. A surgical instrument as set forth in
claim 15 wherein said controller engages said actuator
and is axially movable relative to said first portion,
said controller moving said actuator in a direction

extending parallel to said longitudinal axis.
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17. A surgical instrument as set forth in
claim 16 wherein said controller threadably engages a
third portion, said controller and said actuator being

movable relative to said third portion.

18. A surgical instrument'as set forth in claim 1
wherein said second portion is movable away from said
first portion to move the first and second bone
portions away from each other, said second portion
being movable toward said first portion to move the

first and second bone portions toward each other.

19. A surgical instrument as‘set forth in
claim 18 further including a control lever pivotally
connected to a third portion for moving said actuator
relative to said third portion to move said second

portion relative to said first portion.

20. A surgical instrument as set forth in
claim 19 wherein said control lever is pivotable in a
first direction relative to said -third portion to move
said second portion away from said first portion to
move the first and second bone portions away from each

other, said control lever being pivotable in said first
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direction relative to said third portion to move said
second portion toward said first portion to move the

vertebrae toward each other.

21. A surgical instrument as set forth in
claim 20 wherein said control lever is pivotally
connected to said third portion by a pivot connection,
said pivot connection being movable relative‘to said
third portion between first and second positions, said
control lever being pivotable in said first direction
relative to said third portion to move said second
portion away from said first portion when said pivot
connection is in said first position, said control
lever being pivotable in said first direction relative
to said third portion to move said second portion
toward said first portion when said pivot connection is

in said second position.

22. A surgical instrument as set forth in
claim 21 further including a link pivotally connected
to said control lever, said link being pivotally

connected to said actuator.
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23. A surgical instrument as set forth in claim 1
wherein said second portion includes a cavity for
engaging the second member connected to the second bone

portion.

24. A surgical instrument as set forth in claim 1
wherein said second portion includes a recess for
receiving a longitudinal member extending between the
first and second bone'portions and connected to one of

the first and second bone portions.

25. A surgical instrument as set forth in
claim 24 wherein said second portion includes a rounded
portion engageable with the second member connected to
the second bone portion to maintain a single point of
contact with the second member connected to the second
bone portion as said second portion moves relative to

said first portion.

26. A surgical instrument extendable through a
cannula for moving a first bone portion away from a
second bone portion comprising:

a first portion engageable with a first

member connected with the first bone portion;
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a second portion engageable with a second
member connected with the second bone portion, said
second portion being movable relative to said first
portion from a first position toward a second position
to move the first and second bone portions away from
each other; and

an actuator connected with said second

" portion for movingAsaid second portion relative to said
first portion to move the first and second bone

portions away from each other.

27. A surgical instrument as set forth in
claim 26 wherein said second portion is pivotally

connected to said actuator.

28. A surgical instrument as set forth in
claim 27 wherein said second portion is pivotally
connected to a third portion, said actuator being
movable relative to said third portion to move said

second portion relative to said first portion.
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29. A surgical instrument as set forth in
claim 28 further including a control lever pivotally
connected to said actuator and pivotally connected to
said third portion for moving said actuator in a
direction extending parallel to a longitudinal axis of

said first portion.

30. A surgical instrument as set forth in
claim 27 wherein said second portion includes a lobe
extending into a cavity in a third portion, said
actuator being movable relative to said third portion
to move said lobe into engagement with said third
portion to pivot said second portion relative to said
actuator and move said second portion relative to said

first portion.

3l. A surgical instrument as set forth in
claim 26 wherein said actuator is movable in a
direction extending parallel to a longitudinal axis of
said first portion to move said second portion relative

to said first portion.
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32. A surgical instrument as set forth in
claim 26 wherein said actuator and a third poéortion
define a passage through which said first portion
extends, said actuator being movable relative to said
third portion to move said second portion relative to

salid first portion.

33. A surgical instrument as set forth in
claim 32 wherein said first portion is axially movable

relative to said third portion.

34. A surgical instrument as set forth in
claim 33 wherein said first portion is rotatable about
a longitudinal axis of said first portion, said first
portion having an end engageable with a clamping member
threadably engaging a fastener connected to the first
bone portion which clamps a longitudinal member to the

fastener.
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35. A surgical instrument as set forth in
claim 26 further including a controller for moving said
actuator relative to said first portion to move said
second portion relative to said first portion, said
controller being rotatable about a longitudinal axis of

said first portion.

36. A surgical instrument as set forth in
claim 35 wherein said controller engages said actuator
and is axlially movable relative to said first portion,
sald controller moving said actuator in a direction
extending parallel to a longitudinal axis of said first

portion.

37. A surgical instrument as set forth in
claim 36 wherein said controller threadably engages a
third portion, said controller and said actuator being
movable relative to said third portion to move said

second portion relative to said first portion.

38. A surgical instrument as set forth in
claim 26 wherein said second portion is movable from
sald second position toward said first position to move

the first and second bone portions toward each other.
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39. A surgical instrument as set forth in
claim 38 further including a control lever pivotally
connected to a third portion for moving said actuator
relative to said third portion to move said second

portion relative to said first portion.

40. A surgical instrument as set forth in
claim 39 wherein said control lever is pivotable in a
first direction relative to said third portion to move
said second portion away from said first portion to
move the first and second bone portions away from each
other, said control lever being pivotable in said first
direction relative to said third portion to move said
second portion toward said first portion to move the

vertebrae toward each other.

41. A surgical instrument as set forth in
claim 40 wherein said control lever is pivotally
connected to said third portion by a pivot connection,
said pivot connection being movable relative to said
third portién between first and second positions, said
control lever being pivotable in said first direction
relative to said third portion to move said second

portion away from said first portion when said pivot
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connection is in said first position, said control
lever being pivotable in said first direction relative
to said third portion to move said second portion
toward said first portion when said pivot connection is

in said second position.

42. A surgical instrument as set forth in
claim 41 further including a link pivotally connected
to said control lever, said link being pivotally

connected to said actuator.
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