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IMPLANT ASSEMBLY HAVING AN ANGLED

HEAD

BACKGROUND OF THE INVENTION

[0001] The subject matter herein relates generally to implant

assemblies, and more particularly, to implant assemblies having angled heads and/or

angled handles.

[0002] When a vertebrae is broken or crushed, it is frequently

necessary to remove the bone partially or completely. In order to prevent the spinal

instabilities with damage to the fragile spinal cord and the nerve roots, it is necessary

to employ a spacer or implant. The implant bridges the defect vertically between the

bodies of the adjacent vertebra and holds them apart at the desired spacing.

[0003] The implant is set in an area where the body or bodies of one

or more vertebrae have been removed. The length of the implant is then increased by

forcing end elements of the implant outward and bringing the outer elements into

solid engagement with the confronting vertebral surfaces. The system can be used to

distract and to stabilize the vertebrae, as necessary in the event of a destruction of the

vertebrae caused by tumor, trauma or infection. The implant can be filled with

autologous bone or any other material that ensures that the implant becomes anchored

in place in living bone.

[0004] Such implants have proven very effective in use. However, it

may be fairly difficult to position and expand the implant. Thus, the surgical field

must normally be fairly wide in order to permit the surgeon to access the implant with

a tool. For example, when placing the implant from the posterior into the anterior part

of the spine, the implant is typically desired to be positioned as much in the middle of

the spine as possible. Coming from the posterior, the implant is inserted slightly

offset to the side and moved around the spine to place the implant in the middle of the

anterior part of the vertebral body. Such manipulation of the implant is difficult and

requires a large incision through the patient's back in order to achieve the leverage



required to position the implant within the spine. A second example is the placement

of the implant from the anterior side when manipulation of the implant becomes

difficult in a deep situs.

[0005] A need remains for an implant assembly capable of

positioning an implant from any approach such as the posterior, anterolateral, lateral

or anterior of the patient into an anterior part of the spine. A need remains for an

implant assembly that can be used with minimal invasion and trauma to the patient.

BRIEF DESCRIPTION OF THE INVENTION

[0006] In one embodiment, an implant assembly is provided

including an implant having an upper element and a lower element coaxially aligned

with one another. The upper and lower elements are configured to be displaced

relative to one another along a longitudinal axis of the implant. The implant assembly

also includes a setting tool having a cassette and a tool body. The cassette has a

housing, a gear held by the housing, and a drive shaft driving the gear. The cassette

holds the implant such that the gear engages the implant to displace the upper and

lower elements relative to one another. The tool body has an inner portion and an

outer portion being angled relative to one another. The cassette is mounted to the

inner portion. The tool body has an outer shaft and an inner shaft rotatably received

in the outer shaft. The inner shaft includes a flexible joint at the intersection of the

inner and outer portions. The inner shaft drives the drive shaft of the cassette.

[0007] In another embodiment, an implant assembly is provided

including an outer shaft extending along a longitudinal axis between a first end and a

second end. The implant assembly also includes an actuator coupled to the second

end of the outer shaft. The actuator has a base and a head movable with respect to

the base. The base is coupled to the second end and the head is configured to hold a

cassette used for setting and distracting an implant. The head is movable with respect

to the base to change an angle of orientation of the cassette with respect to the

longitudinal axis. The implant assembly also includes an inner shaft rotatably

received in the outer shaft. The inner shaft includes a driver coupled to a handle at



one end of the driver and coupled to a flexible joint at the other end of the driver. The

flexible joint extends through the base and head of the actuator and the flexible joint

is configured to transfer the rotation of the driver to the cassette for distracting the

implant.

[0008] In a further embodiment, a method of setting an implant is

provided that includes the step of providing a setting tool, where the setting tool has

an outer shaft extending along a longitudinal axis between a first end and a second

end and an actuator with a base and a head movable with respect to the base. The

base is coupled to the second end and the head is configured to hold a cassette used

for setting and distracting an implant. The head being movable with respect to the

base to change an angle of orientation of the cassette with respect to the longitudinal

axis. The setting tool also has an inner shaft rotatably received in the outer shaft that

has a driver coupled to a handle at one end of the driver and coupled to a flexible joint

at the other end of the driver that extends through the base and head of the actuator,

wherein the flexible joint is configured to transfer the rotation of the driver to the

cassette for distracting the implant. The method also includes the steps of attaching

an implant to the setting tool, loading the setting tool and implant into the body along

the loading axis, actuating the actuator to move the head to an angled position with

respect to the base such that the cassette is angled with respect to the longitudinal

axis, and rotating the handle to distract the implant to a distracted position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Figure 1 illustrates an implant assembly formed in accordance

with an exemplary embodiment.

[0010] Figure 2 is an exploded view of the implant assembly shown

in Figure 1.

[001 1] Figure 3 is a top view of a cassette of the implant assembly.

[0012] Figure 4 is a side, partial sectional view of an implant for the

implant assembly.



[0013] Figure 5 is a cross-sectional view of a portion of the implant

assembly.

[0014] Figure 6 is a top view of an alternative implant assembly

formed in accordance with an alternative embodiment.

[0015] Figure 7 is a cross-sectional view of a portion of the implant

assembly shown in Figure 6.

[0016] Figure 8 illustrates the implant assembly shown in Figure 6

setting an implant between vertebrae of a spine.

[0017] Figure 9 illustrates the implant assembly shown in Figure 6

setting an implant between vertebrae of a spine.

[0018] Figure 10 is a top view of another alternative implant

assembly formed in accordance with another alternative embodiment.

[0019] Figure 11 is a cross-sectional view of a portion of the implant

assembly shown in Figure 10.

[0020] Figure 12 is a top view of a further alternative implant

assembly formed in accordance with a further alternative embodiment.

[0021] Figure 13 is a cross-sectional view of a portion of the implant

assembly shown in Figure 12.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Figure 1 illustrates an implant assembly 100 formed in

accordance with an exemplary embodiment. The implant assembly 100 is used for

setting and distracting an implant 102 (shown in Figure 4). In an exemplary

embodiment, the implant assembly 100 constitutes a spinal implant assembly

configured for setting a spinal implant 102 in place and adjusting the spinal implant



102 between the vertebrae. The implant assembly 100 may be used to set other types

of implants in alternative embodiments.

[0023] The implant assembly 100 includes a setting tool 104 that is

configured to be handled and manipulated by an operator to position the implant 102

within the body and to distract the implant 102 into position within the body. The

setting tool 104 includes a cassette 106 at an end thereof that holds the implant 102.

The setting tool 104 also includes a tool body 108 that holds the cassette 106. The

tool body 108 is held by the operator to move the implant 102 into position within the

patient.

[0024] The tool body 108 has an inner portion 110 and an outer

portion 112 being angled relative to one another. An angled section 114 is provided

between the inner and outer portions 10, 12. During use, the inner portion 10 is

positioned within the patient and the outer portion 112 extends out of the patient and

is held by the operator. The cassette 106 is mounted to an end of the inner portion

110. The tool body 108 is angled so that the implant 102 may be more easily

positioned within the patient's body. For example, the implant assembly 100 may be

adapted for use in placing the implant 102 from the posterior of the patient's body

into an anterior part of the spine. Having the angled tool body 108 allows the cassette

106 to be positioned at the anterior portion of the spine with less angular manipulation

of the setting tool 104 as compared to straight setting tools. As such, a smaller

incision may be needed and less trauma to the patient may be required to manipulate

the cassette 106 into position. The tool body 108 wraps partly around the spine so

that cassette 106 and the implant 102 are positioned along the anterior of the spine.

[0025] In the illustrated embodiment, the inner portion 110 is

relatively short compared to the outer portion 112. The angle or bend in the tool body

108 defines the angular orientation between the inner portion 110 and the outer

portion 12. The inner portion 110 extends at an angle that is generally transverse to

a longitudinal axis of the outer portion 112. The inner portion 110 may be oriented at

any angle with respect to the outer portion 112. In the illustrated embodiment, the



inner portion 110 is angled at approximately a 30° angle with respect to the outer

portion 112. Other angles are possible in alternative embodiments. Optionally, a

family of implant assemblies 100 may be provided, with each member of the family

having the inner portion 110 oriented at a different angle with respect to the outer

portion 112. For example, each family member may be oriented at 5° increments,

such as a 15° member, a 20° member, a 25° member, and so on.

[0026] Figure 2 is an exploded view of the implant assembly 100.

The setting tool 104 includes an outer shaft 120, an inner shaft 122 and a transition

shaft 124. The outer shaft 120 extends along a longitudinal axis 126 between a first

end 128 and a second end 130. When assembled, the transition shaft 124 is mounted

to the second end 130 of the outer shaft 120. The transition shaft 124 includes a bend

or curve that defines the angled tool body 108. The outer shaft 1 0 and the transition

shaft 124 are hollow and receive the inner shaft 122. In an exemplary embodiment,

the inner shaft 122 is rotatable within the hollow outer shaft and transition shaft 120,

124. The cassette 106 is configured to be coupled to an end of the transition shaft 124

opposite the outer shaft 120.

[0027] Optionally, rather than having the outer shaft 120 and the

transition shaft 124 separately provided from one another, the outer shaft 120 and

transition shaft 124 may be integrally formed with one another. For example, the

outer shaft 120 may be curved at the end with the cassette 106 being coupled to the

end of the outer shaft 120. Optionally, different types of transition shafts 124 may be

utilized with the implant assembly 100. For example, transition shafts 124 having

different angles of curvature and/or lengths may each be configured to be selectively

mounted to the second end 130 of the outer shaft 120. For example, the transition

shafts 124 may be threadably coupled to the second end 130. As such, the setting tool

104 may hold the cassettes 106 at different positions by replacing the transition shaft

124 with a transition shaft 124 having a different angle of curvature or length.

[0028] The outer shaft 120 generally defines the outer portion 112 of

the tool body 108. The transition shaft 124 generally defines the inner portion 110 of



the tool body 108. Optionally, the transition shaft 124 may define a segment of the

outer portion 112.

[0029] In an exemplary embodiment, the implant assembly 100 may

include multiple different cassettes 106, identified in Figure 2 as cassette 106A, 106B

and 106C. The cassettes 106 may be similar to the CS 2256 cassettes commercially

available from Ulrich Medical USA, Inc. The cassettes 106 differ from one another in

that the cassettes 106 are configured to receive different size implants 102 (shown in

Figure 4). Any number of different types of cassettes 106 may be coupled to the end

of the transition shaft 124, and thus be used with the implant assembly 100.

[0030] The inner shaft 122 is configured to be rotatably received in

the outer shaft 120 and the transition shaft 124. The inner shaft 122 includes a driver

132 and a flexible joint 134 coupled to an end of the driver 132. In an exemplary

embodiment, the driver 132 constitutes a rod extending between a first end 136 and a

second end 138. The flexible joint 134 is coupled to the second end 138. The driver

132 may be hollow, or alternatively may be solid. Optionally, the first end 136 of the

driver 132 may be threaded. A handle 140 is coupled to the first end 136 for rotating

the inner shaft 122. For example, the handle 140 may be threaded onto the first end

136. Alternatively, the handle 140 may be attached to the first end 136 by an

alternative means. When loaded into the outer shaft 120, the inner shaft 122 may be

rotated within the outer shaft 120 by rotating the handle 140. The handle 140 defines

an exterior part of the tool body 108. When assembled, the handle 140 is provided at

the first end 128 of the outer shaft 120.

[003 1] The flexible joint 134 constitutes a flexible drive element that

is configured to be oriented along a non-linear path. In the illustrated embodiment,

the flexible joint 134 includes a plurality of hex adapters 142 arranged in a stacked

configuration, with one end of each hex adapter 142 being open to receive an opposite

end of another hex adapter 142 therein. The hex adapters 142 are able to be arranged

at different angles with respect to other hex adapters 142. The hex adapters 142 hold

one another such that, when rotated, the upstream hex adapters 142 (e.g. closer to the



driver 132) are able to rotate the downstream hex adapters 142. One of the hex

adapters 142 is received in the end 138 of the driver 132. Rotation of the driver 132

causes rotation of the flexible joint 134.

[0032] Figure 3 is a top view of the cassette 106. The cassette 106

includes a housing 150 having a tool end 152 and an implant end 154. The tool end

152 is configured to be mounted to the tool body 108 (shown in Figure 1). The

implant 102 (shown in Figure 4) is configured to be mounted to the implant end 154.

[0033] A gear 156 is held within the housing 150. A drive shaft 158

is also held within the housing 150. The drive shaft 158 is configured to be driven by

the inner shaft 122 (shown in Figure 2). For example, the drive shaft 158 may be

coupled to the flexible joint 134 (shown in Figure 2). Rotation of the flexible joint

134 causes rotation of the drive shaft 158. The drive shaft 158 is operably coupled to

the gear 156. Rotation of the drive shaft 158 causes rotation of the gear 156.

Optionally, the drive shaft 158 may be rotated along an axis of rotation oriented in a

first direction and the gear 156 may be rotated along an axis of rotation that is

different than the axis of rotation of the drive shaft 158. Optionally, the axis of

rotation of the gear 156 may be perpendicular to the axis of rotation of the drive shaft

158.

[0034] The gear 156 includes a plurality of teeth 160 at an outer edge

thereof. The teeth 160 are configured to engage the implant 102 to manipulate the

implant 102 within the patient's body. In the illustrated embodiment, the teeth 160

constitute posts extending radially outward from the gear 156. The teeth 160 are

spaced apart from one another by a predetermined distance along the outer

circumference of the gear 156.

[0035] In an exemplary embodiment, the cassette 106 includes a set

screw 162. The set screw 162 is configured to be coupled to the implant 102 to secure

the implant 102 at the implant end 154.



[0036] The cassette 106 includes a cover 164 extending along an

outer portion of the gear 156. The cover 164 may be secured to the housing 150 to

hold the gear 156 within the housing 150. The cover 164 covers the chamber that

receives the gear 156.

[0037] The cassette 106 illustrated in Figure 3 constitutes an

exemplary embodiment of a cassette for use with the implant assembly 100. The

cassette 106 is merely illustrative of one type of cassette that may be used with the

implant assembly 100. The implant assembly 100 is not intended to be limited to the

cassette 106 shown in Figure 3. Other types of cassettes may be used in alternative

embodiments. Alternative cassettes may have alternative means for holding and/or

distracting the implant 102. For example, a cassette having a bevel gear attached to

an end of the drive shaft that is rotated about an axis of rotation coincident with the

drive shaft may be utilized, such as the bevel gear described in USP 6,752,832 to

Neumann, the complete subject matter of which is expressly incorporated herein in its

entirety. Other types of cassettes may be used in other alternative embodiments.

[0038] Figure 4 is a side, partial sectional view of the implant 102.

The implant 102 may be similar to the implant described in US Patent 6,190,413 to

Sutcliffe titled Vertebral Implant, the complete subject matter of which is expressly

incorporated herein in its entirety. Other types of implants may be used in alternative

embodiments, such as the implants described in USP 6,752,832, USP 6,015,436, USP

5,571,192, and the like. The implant 102 illustrated in Figure 4 constitutes an

exemplary embodiment of an implant for use with the implant assembly 100. The

implant 102 is merely illustrative of one type of implant that may be used with the

implant assembly 100. The implant assembly 100 is not intended to be limited to the

implant 102 shown in Figure 4. Other types of implants may be used in alternative

embodiments. Alternative implants may have alternative drive means and/or securing

means, which may come in various sizes and diameters. The implants may be

configured for use in other parts of the patient's body other than the spine. The

implant may be a screw, pin or other orthopedic or medical device that is driven into

the patient's body or simply connect to another tool placed within the human body.



[0039] The implant 102 includes an upper element 170 and a lower

element 172 coaxially aligned with one another along a longitudinal axis 174. The

upper and lower elements 170, 172 are configured to be displaced relative to one

another along the longitudinal axis 174. As such, the longitudinal length of the

implant 102 may be lengthened or shortened once positioned between the vertebrae.

Mounting brackets 76 are provided at the ends of the upper and lower elements 70,

172. The mounting brackets may be fastened in each of the vertebrae, such as using

the fasteners 178.

[0040] In an exemplary embodiment, the implant 102 includes a ring

180 bearing axially on the top end of the lower element 172. The upper element 170

is threaded with an external thread and the ring 180 has an internal thread engaging

the external of the upper element 170. Rotation of the ring 180 causes the upper

element 170 to move longitudinally with respect to the lower element 172. Once

positioned, the upper element 170 and lower element 172 may be locked against

relative rotation by the use of a pin or other fixing means. The ring 180 includes a

plurality of openings 182 spaced apart along the outer circumference of the ring 180.

The openings 182 are configured to receive the teeth 160 of the gear 156 (both shown

in Figure 3). Rotation of the gear 156 causes rotation of the ring 180.

[0041] The lower element 172 includes one or more fastening bores

184. The fastening bores 184 may be threaded and are configured to receive the set

screw 162 (shown in Figure 3). When the set screw 162 is secured within the

fastening bore 184 the implant 102 is secured to the cassette 106.

[0042] In an exemplary embodiment, the upper element 170 and/or

lower element 172 include a plurality of openings 186 therethrough. The openings

186 allow the implant 102 to be filled with bone cement and/or bone fragments or

other adequate materials to ensure that the implant 102 becomes anchored in place in

living bone.

[0043] Figure 5 is a cross-sectional view of a portion of the implant

assembly 100. Figure 5 shows the cassette 106 mounted to the inner portion 110 and



shows a portion of the outer portion 112. The inner shaft 122 is received in the outer

shaft 120 and transition shaft 124. The transition shaft 124 is coupled to the second

end 130 of the outer shaft 120. The cassette 106 is coupled to the transition shaft 124

using a threaded coupling 190. The cassette 106 may be secured to the setting tool

104 by an alternative fastener or coupling means in alternative embodiments.

[0044] The inner shaft 122 is loaded into the outer shaft 120 such

that the second end 138 of the driver 132 is positioned proximate to the second end

130 of the outer shaft 120. The driver 132 receives an end of the flexible joint 134.

[0045] In an exemplary embodiment, each hex adapter 142 includes

a drive end 192 and a second end 194. The drive end 192 is smaller than the second

end 194. The second end 194 includes a hexagonal shaped opening 196 that receives

the drive end 192 of an adjacent hex adapter 142. Torque is transferred from one hex

adapter 142 to the other when the flexible joint 134 is rotated. The drive end 192 has

a bulbous shape allowing the hex adapter 142 to be freely angulated within the

opening 196 of the corresponding hex adapter 142. The bulbous shape of the drive

end 192 allows for the hex adapter 142 to be positioned within the opening 196 at an

angular orientation. The drive end 92 has a hexagonal cross section that corresponds

to the hexagon shaped opening 196 and that is tapered at a bottom and a top thereof.

Rotation of the hex adapter 142 within the adjacent hex adapter 142 is restricted by

the interaction between the drive end 192 and hexagonal shaped opening 196.

Additionally, rotation of upstream hex adapters (e.g. hex adapters 142 closer to the

driver 132) causes rotation of the downstream hex adapters 142.

[0046] The hex adapters 142 are held together by a wire 198. The

wire 198 extends through each of the hex adapters 142 and is configured to flex or

bend when the flexible joint 134 is bent. The wire 198 may be fixed to the end hex

adapters 142 and/or the tool body 108, such as by a pin.

[0047] The flexible joint 134 illustrated in Figure 5 constitutes an

exemplary embodiment of a flexible joint for use with the implant assembly 100. The

flexible joint 134 is merely illustrative of one type of flexible drive element that may



be used with the implant assembly 100. The implant assembly 100 is not intended to

be limited to the flexible joint 134 shown in Figure 5. Other types of flexible drive

elements may be used in alternative embodiments that transfer rotation about an axis

in one direction to rotation about an axis in a different direction transverse to the other

direction.

[0048] The cassette 106 is coupled to the setting tool 104 such that

the drive shaft 158 of a cassette 106 is configured to be driven by the inner shaft 122.

For example, the drive shaft 158 may be loaded into the second end 194 of the

downstream-most hex adapter 142 of the flexible joint 134. The flexible joint 134

drives rotation of the drive shaft 158, which drives the gear 156. Alternatively, an

extension shaft or intermediate shaft may extend between the flexible joint 134 and

the drive shaft 158.

[0049] Figure 6 is a top view of an alternative implant assembly 200

having a variable angle head for positioning the implant 102 (shown in Figure 4). The

implant assembly 200 is used for setting the implant 102 by varying the position of

the tool head rather than rotating the entire tool into position. The implant assembly

200 is also used for distracting the implant 102 once set in position within the patient.

[0050] The implant assembly 200 includes a setting tool 204 that is

configured to be handled and manipulated by an operator to position the implant 102

within the body and to distract the implant 102 into position within the body. The

setting tool 204 includes a cassette 206 at an end thereof that holds the implant 102

and a tool body 208 that holds the cassette 206. Optionally, the cassette 206 may be

substantially similar to the cassette 106 (shown in Figure 3). Alternatively, a different

type of cassette 206 may be held by the setting tool 204. The tool body 208 is held by

the operator to move the implant 102 into position within the patient.

[0051] The tool body 208 has an inner portion 210 and an outer

portion 212 being angled relative to one another. An angled section 213 is provided

between the inner and outer portions 210, 212. The inner portion 210 is relatively

short compared to the outer portion 212. The angle between the inner portion 210 and



the outer portion 212 is variable and may be changed during setting of the implant

102. For example, the inner portion 210 may be pivotably coupled to the outer

portion 212. Optionally, the inner portion 210 may be movable between

approximately 0° and 45°; however the range of motion may be different in

alternative embodiments. For example, the inner portion 210 may have a range of

motion of approximately 90°, or even 180° in alternative embodiments. At 0°, the

inner portion 210 and the outer portion 212 are in line with one another such that the

implant assembly 200 is generally straight.

[0052] The implant assembly 200 may be adapted for use in placing

the implant 102 from the posterior of the patient's body into an anterior part of the

spine. The implant assembly 200 may be initially loaded into the patient's body

through an incision with the inner and outer portions 210, 212 at approximately a 0°

angle to a certain depth within the patient's body. The inner portion 210 may then be

directed partly around the spine so that cassette 206 and the implant 102 are

positioned along the anterior of the spine. For example, the inner portion 210 may be

actuated to a certain angle, such as a 45° angle with respect to the outer portion 212,

allowing the cassette 206 and implant 102 to be positioned at the anterior portion of

the spine without having to rotate the setting tool 204 against the patient's body. As

such, a smaller incision may be needed and less trauma to the patient may be required

to manipulate the cassette 206 into position.

[0053] The setting tool 204 includes an actuator 214 between the

inner and outer portions 210, 212. The actuator 214 is provided at the angled section

213 and controls the angle between the inner and outer portions 210, 212. The

actuator 214 includes a base 216 and a head 218 movable with respect to the base

216. The base 216 is mounted to and/or defines part of the outer portion 212. The

head 218 is mounted to and/or defines part of the inner portion 210. In an exemplary

embodiment, the head 218 is pivotably coupled to the base 216. A link 220 extends

between the base 216 and the head 218. The link 220 is used to actuate the head 218.

The link 220 is movable with respect to the base 216 and/or the head 218 to change

the angular orientation of the head 218 with respect to the base 216.



[0054] In an exemplary embodiment, the setting tool 204 includes a

handle 222 that is used to operate the actuator 214. The handle 222 is coupled to the

actuator 214 by an element, such as a slide 224 that extends longitudinally between

the handle 222 and the link 220. The slide 224 moves longitudinally to control the

position of the link 220. For example, as the slide 224 is moved forward, the link 220

pushes one end of the head 218 away from the base 216 to increase the angle of the

inner portion 210 with respect to the outer portion 212. As the slide is moved

rearward, the link 220 pulls the end of the head 218 toward the base 216 to reduce the

angle of the inner portion 210 with respect to the outer portion 212. Optionally, the

handle 222 may be rotated, which causes the linear movement of the slide 224.

Alternatively, the handle 222 may be translated linearly along the longitudinal axis of

the outer portion 212 to move the slide 224.

[0055] The setting tool 204 includes an outer shaft 226 and an inner

shaft 228 (shown in Figure 7) held within the outer shaft 226. The outer shaft 226

extends between a first end 230 and a second end 232. The base 216 of the actuator

214 is mounted to the second end 232 of the outer shaft 220. A handle 234 is

provided at the first end 230 of the outer shaft 226. The handle 234 is operatively

coupled to the inner shaft 228 to rotate the inner shaft 228 within the outer shaft 226.

Rotation of the handle 234 is transferred to the cassette 206 by the inner shaft 228.

The inner shaft 228 extends through the actuator 214 and includes a flexible drive

element that is configured to transfer the rotation from the outer portion 212 to the

inner portion 210.

[0056] Figure 7 is a cross-sectional view of a portion of the implant

assembly 200. Figure 7 shows the actuator 214 mounted to the outer portion 212 and

the cassette 206 mounted to the inner portion 210. Figure 7 shows the handle 222

attached to the slide 224 and the outer shaft 226. In the illustrated embodiment, the

handle 222 is threadably coupled to the outer shaft 226. Rotation of the handle 222

changes the axial position of the handle 222 along the outer shaft 226. The handle

222 is coupled to the slide 224 by a flange 236 extending therebetween. Axial

movement of the handle 222 is transferred to the slide 224 by the flange 236.



[0057] The slide 224 is received in the hollow tube defined by the

outer shaft 226. The slide 224 is movable longitudinally within the outer shaft 226.

The slide 224 is a tubular member having a hollow interior. The inner shaft 228 is

received in the hollow interior of the slide 224. The inner shaft 228 is rotatable within

the slide 224. In an exemplary embodiment, the slide 224 is moved forward and

rearward independent of the inner shaft 228, such that the inner shaft 228 does not

move longitudinally with the slide 224.

[0058] The inner shaft 228 includes a driver 242 and a flexible joint

244 coupled to an end of the driver 242. The driver 242 and flexible joint 244 may be

similar to the driver 132 and flexible joint 134 (both shown in Figure 2). The handle

234 (shown in Figure 6) is coupled to one end of the driver 242 and the flexible joint

244 is coupled to the other end of the driver 242.

[0059] The flexible joint 244 constitutes a flexible drive element that

is configured to be oriented along a non-linear path. In the illustrated embodiment,

the flexible joint 244 includes a plurality of hex adapters 246 arranged in a stacked

configuration. The hex adapters 246 are able to be arranged at different angles with

respect to other hex adapters 246. The hex adapters 246 hold one another such that,

when rotated, the upstream hex adapters 246 (e.g. closer to the driver 242) are able to

rotate the downstream hex adapters 246. One of the hex adapters 246 is received in

the end of the driver 242. Rotation of the driver 242 causes rotation of the flexible

joint 244.

[0060] The cassette 206 is coupled to the inner portion 210 using a

threaded coupling 238. Optionally, the coupling 238 may be directly coupled to the

head 218 of the actuator 214. Alternatively, a separate outer shaft or extension 240

may be provided between the head 218 and the cassette 206, where the coupling 238

is coupled to the extension 240. The cassette 206 may be secured to the setting tool

204 by an alternative fastener or coupling means in alternative embodiments. The

cassette 206 is coupled to the setting tool 204 such that a drive shaft of the cassette

206 is configured to be driven by the inner shaft 228. For example, the drive shaft



may be loaded into the downstream-most hex adapter 246 of the flexible joint 244.

The flexible joint 244 drives rotation of the drive shaft of the cassette 206.

[0061] Figures 8 and 9 illustrate the implant assembly 200 setting an

implant 202 between vertebrae of the spine. The implant 202 may be similar to the

implant 102. The implant 202 may be set at any location of the spine, such as the

thoracic portion, the lumber portion or other portions of the spine. As noted above,

the implant assembly 200 may be utilized in applications other than spinal

applications, to set and drive other types of implants or implantable devices, including

ones that are capable of distraction such as the implant 202 or other types such as

screws that are driven into anatomical structures of the patient.

[0062] The implant assembly 200 is illustrated with the actuator 214

in an actuated position with the inner portion 210 angled with respect to the outer

portion 212. When actuated, the head 218 is pivoted about a pivot pin 250, such that

an end 252 of the head 218 is forced away from the base 216. Such movement moves

the cassette 206 to an angled position such that the implant 202 is positioned at an

anterior position of the spine. The link 220 is coupled to the end 252 and forces the

end 252 to move when the slide 224 is actuated. The slide 224 is coupled to the link

220, such as using a set pin 254 or other fastening means. The actuator 214 includes a

guide 256 for guiding movement of the set pin 254 along a path. The length of the

guide 256 may control the range of motion of the link 220, and thus the angle of the

inner portion 210 with respect to the outer portion 212. In the illustrated embodiment,

the path is linear; however, the path may be curved in alternative embodiments.

[0063] The actuator 214 may be moved from the actuated position to

an unactuated position by pulling back on the slide 224, which pulls the set pin 254

back through the guide 256. As the set pin 254 is pulled back, the link 220 moves

with the set pin 254 and pulls the end 252 back toward the base 216.

[0064] Figure 10 is a top view of an alternative implant assembly

300 having a variable angle head for positioning the implant 102 (shown in Figure 4).

The implant assembly 300 is similar to the implant assembly 200 (shown in Figure 6);



however the implant assembly 300 includes a different actuator 314 as compared to

the actuator 214 (shown in Figure 6). The implant assembly 300 is used for setting

the implant 102 by varying the position of the tool head rather than rotating the entire

tool into position. The implant assembly 300 is also used for distracting the implant

102 once set in position within the patient.

[0065] The implant assembly 300 includes a setting tool 304 that is

configured to be handled and manipulated by an operator to position the implant 102

within the body and to distract the implant 102 into position within the body. The

setting tool 304 includes a cassette 306 at an end thereof that holds the implant 102

and a tool body 308 that holds the cassette 306. Optionally, the cassette 306 may be

substantially similar to the cassette 106 (shown in Figure 3). Alternatively, a different

type of cassette 306 may be held by the setting tool 304. The tool body 308 is held by

the operator to move the implant 102 into position within the patient.

[0066] The tool body 308 has an inner portion 310 and an outer

portion 312 being angled relative to one another. An angled section 313 is provided

between the inner and outer portions 310, 312. The inner portion 310 is relatively

short compared to the outer portion 312. The angle between the inner portion 310 and

the outer portion 312 is variable and may be changed during setting of the implant

102. For example, the inner portion 310 may be pivotably coupled to the outer

portion 12. Optionally, the inner portion 310 may be movable between

approximately 0° and 45°; however the range of motion may be different in

alternative embodiments. At 0°, the inner portion 310 and the outer portion 3 12 are in

line with one another such that the implant assembly 300 is generally straight.

[0067] The setting tool 304 includes the actuator 314 between the

inner and outer portions 310, 312. The actuator 314 includes a base 316 and a head

318 movable with respect to the base 316. The base 316 is mounted to and/or defines

part of the outer portion 312. The head 318 is mounted to and/or defines part of the

inner portion 310. In an exemplary embodiment, the head 3 18 is pivotably coupled to

the base 31.6. A link 320 extends between the base 316 and the head 318. The link



320 is used to hold one side of the head 318 at a predetermined distance from the base

316, while the opposite side of the head 318 is freely movable with respect to the base

316. The head 318 is movable with respect to the base 316 to change the angular

orientation of the head 318 with respect to the base 316.

[0068] In an exemplary embodiment, the setting tool 304 includes a

handle 322 that is used to operate the actuator 314. The handle 322 is coupled to the

actuator 314 by an element, such as a slide 324 that extends longitudinally between

the handle 322 and the head 318. The slide 324 moves longitudinally to control the

position of the head 318. For example, as the slide 324 is moved forward, one side of

the head 318 is pushed away from the base 316, while the link 320 holds the other end

from moving with respect to the base 316, to increase the angle of the inner portion

310 with respect to the outer portion 312. As the slide 324 is moved rearward, the

slide 324 pulls the side of the head 318 toward the base 3 6 to reduce the angle of the

inner portion 310 with respect to the outer portion 312. Optionally, the handle 322

may be rotated, which causes the linear movement of the slide 324. Alternatively, the

handle 322 may be translated linearly along the longitudinal axis of the outer portion

312 to move the slide 324.

[0069] The setting tool 304 includes an outer shaft 326 and an inner

shaft 328 (shown in Figure 11) held within the outer shaft 326. The outer shaft 326

extends between a first end 330 and a second end 332. The base 316 of the actuator

314 is mounted to the second end 332 of the outer shaft 320. A handle 334 is

provided at the first end 330 of the outer shaft 326. The handle 334 is operatively

coupled to the inner shaft 328 to rotate the inner shaft 328 within the outer shaft 326.

Rotation of the handle 334 is transferred to the cassette 306 by the inner shaft 328.

The inner shaft 328 extends through the actuator 314 and includes a flexible drive

element that is configured to transfer the rotation from the outer portion 312 to the

inner portion 310.



[0070] Figure 11 is a cross-sectional view of a portion of the implant

assembly 300. Figure 11 shows the actuator 314 mounted to the outer portion 312

and the cassette 306 mounted to the inner portion 310.

[0071] The slide 324 is received in the hollow tube defined by the

outer shaft 326. The slide 324 may be coupled to the handle 322 (shown in Figure 10)

in a similar manner as the slide 224 being coupled to the handle 222 (both shown in

Figure 7). The slide 324 is movable longitudinally within the outer shaft 326. The

slide 324 is a tubular member having a hollow interior. The inner shaft 328 is

received in the hollow interior of the slide 324. The inner shaft 328 is rotatable within

the slide 324. In an exemplary embodiment, the slide 324 is moved forward and

rearward independent of the inner shaft 328, such that the inner shaft 328 does not

move longitudinally with the slide 324.

[0072] The inner shaft 328 includes a driver 342 and a flexible joint

344 coupled to an end of the driver 342. The driver 342 and flexible joint 344 may be

similar to the driver 132 and flexible joint 134 (both shown in Figure 3). The handle

334 (shown in Figure 10) is coupled to one end of the driver 342 and the flexible joint

344 is coupled to the other end of the driver 342.

[0073] The flexible joint 344 constitutes a flexible drive element that

is configured to be oriented along a non-linear path. In the illustrated embodiment,

the flexible joint 344 includes a plurality of hex adapters 346 arranged in a stacked

configuration. The hex adapters 346 are able to be arranged at different angles with

respect to other hex adapters 346. The hex adapters 346 hold one another such that,

when rotated, the upstream hex adapters 346 (e.g. closer to the driver 342) are able to

rotate the downstream hex adapters 346. One of the hex adapters 346 is received in

the end of the driver 342. Rotation of the driver 342 causes rotation of the flexible

joint 344.

[0074] The cassette 306 is coupled to the inner portion 310 using a

threaded coupling 338. Optionally, the coupling 338 may be directly coupled to the

head 318 of the actuator 314. Alternatively, a separate outer shaft or extension 340



may be provided between the head 318 and the cassette 306, where the coupling 338

is coupled to the extension 340. The cassette 306 may be secured to the setting tool

304 by an alternative fastener or coupling means in alternative embodiments. The

cassette 306 is coupled to the setting tool 304 such that a drive shaft of the cassette

306 is configured to be driven by the inner shaft 328. For example, the drive shaft

may be loaded into the downstream-most hex adapter 346 of the flexible joint 344.

The flexible joint 344 drives rotation of the drive shaft of the cassette 306.

[0075] Figure 12 is a top view of an alternative implant assembly

400 having a variable angle head for positioning the implant 102 (shown in Figure 4).

The implant assembly 400 is similar to the implant assembly 200 (shown in Figure 6);

however the implant assembly 400 includes a different actuator 414 as compared to

the actuator 214 (shown in Figure 6). The implant assembly 400 is used for setting

the implant 102 by varying the position of the tool head rather than rotating the entire

tool into position. The implant assembly 400 is also used for distracting the implant

102 once set in position within the patient.

[0076] The implant assembly 400 includes a setting tool 404 that is

configured to be handled and manipulated by an operator to position an implant 405

within the body and to drive the implant 405 into an anatomical structure of the

patient. The setting tool 404 includes a drive 406 at an end thereof that holds the

implant 405 and a tool body 408 that holds the drive 406. The drive 406 may have a

particular head for driving the implant 405, which may be a screw or other type of

implantable device. The drive 406 may have a particular shape depending on the type

of implantable device. In an alternative embodiment, a cassette, substantially similar

to the cassette 106 (shown in Figure 4), may be attached to the implant assembly 400.

The tool body 408 is held by the operator to move the implant 102 into position

within the patient.

[0077] The tool body 408 has an inner portion 410 and an outer

portion 412 being angled relative to one another. An angled section 413 is provided

between the inner and outer portions 410, 412. The inner portion 410 is relatively



short compared to the outer portion 412. The angle between the inner portion 410 and

the outer portion 412 is variable and may be changed during setting of the implant

102. For example, the inner portion 410 may be pivotably coupled to the outer

portion 2. Optionally, the inner portion 410 may be movable between

approximately 0° and 45°; however the range of motion may be different in

alternative embodiments. At 0°, the inner portion 410 and the outer portion 412 are in

line with one another such that the implant assembly 400 is generally straight.

[0078] The setting tool 404 includes the actuator 414 between the

inner and outer portions 410, 412. The actuator 414 includes a base 416 and a head

418 movable with respect to the base 416. The base 416 is mounted to and/or defines

part of the outer portion 412. The head 418 is mounted to and/or defines part of the

inner portion 410. The head 418 is movable with respect to the base 416 to change

the angular orientation of the head 418 with respect to the base 416. A link 420

extends between the base 416 and the head 418. In an exemplary embodiment, one

end of the link 420 is pivotably coupled to the base 416 and the opposite end of the

link 420 is pivotably coupled to the head 418.

[0079] In an exemplary embodiment, the setting tool 404 includes a

handle 422 that is used to operate the actuator 414. The handle 422 is coupled to the

actuator 414 by an element, such as a slide 424 (shown in Figure 13) that extends

longitudinally between the handle 422 and the head 418. Optionally, the handle 422

may be rotated, which causes the linear movement of the slide 424. Alternatively, the

handle 422 may be translated linearly along the longitudinal axis of the outer portion

412 to move the slide 424.

[0080] The setting tool 404 includes an outer shaft 426 and an inner

shaft 428 (shown in Figure 13) held within the outer shaft 426. The outer shaft 426

extends between a first end 430 and a second end 432. The base 416 of the actuator

414 is mounted to the second end 432 of the outer shaft 426. A handle 434 is

provided at the first end 430 of the outer shaft 426. The handle 434 is operatively

coupled to the inner shaft 428 to rotate the inner shaft 428 within the outer shaft 426.



Rotation of the handle 434 is transferred to the drive 406 by the inner shaft 428. The

inner shaft 428 extends through the actuator 414 and includes a flexible drive element

that is configured to transfer the rotation from the outer portion 412 to the inner

portion 410.

[0081] Figure 13 is a cross-sectional view of a portion of the implant

assembly 400. Figure 7 shows the actuator 414 mounted to the outer portion 412 and

the drive 406 mounted to the inner portion 410.

[0082] The slide 424 is received in the hollow tube defined by the

outer shaft 426. The slide 424 may be coupled to the handle 422 (shown in Figure 12)

in a similar manner as the slide 224 being coupled to the handle 222 (both shown in

Figure 7). The slide 424 is movable longitudinally within the outer shaft 426 to

control the position of the head 418. For example, as the slide 424 is moved forward,

one side of the head 418 is pushed forward away from the base 416. The base 416

and the head 418 are pivoted about the link 420 to increase the angle of the inner

portion 410 with respect to the outer portion 412. As the slide 424 is moved rearward,

the slide 424 pulls the side of the head 418 back toward the base 416 to reduce the

angle of the inner portion 410 with respect to the outer portion 412.

[0083] The slide 424 is a tubular member having a hollow interior.

The inner shaft 428 is received in the hollow interior of the slide 424. The inner shaft

428 is rotatable within the slide 424. In an exemplary embodiment, the slide 424 is

moved forward and rearward independent of the inner shaft 428, such that the inner

shaft 428 does not move longitudinally with the slide 424.

[0084] The inner shaft 428 includes a driver 442 and a flexible joint

444 coupled to an end of the driver 442. The driver 442 and flexible joint 444 may be

similar to the driver 132 and flexible joint 134 (both shown in Figure 4). The handle

434 (shown in Figure 12) is coupled to one end of the driver 442 and the flexible joint

444 is coupled to the other end of the driver 442.



[0085] The flexible joint 444 constitutes a flexible drive element that

is configured to be oriented along a non-linear path. In the illustrated embodiment,

the flexible joint 444 includes a plurality of hex adapters 446 arranged in a stacked

configuration. The hex adapters 446 are able to be arranged at different angles with

respect to other hex adapters 446. The hex adapters 446 hold one another such that,

when rotated, the upstream hex adapters 446 (e.g. closer to the driver 442) are able to

rotate the downstream hex adapters 446. One of the hex adapters 446 is received in

the end of the driver 442. Rotation of the driver 442 causes rotation of the flexible

joint 444.

[0086] The drive 406 is coupled to the inner portion 410 using a

threaded coupling 438. Optionally, the coupling 438 may be directly coupled to the

head 418 of the actuator 414. Alternatively, a separate outer shaft or extension 440

may be provided between the head 418 and the drive 406, where the coupling 438 is

coupled to the extension 440. The drive 406 may be secured to the setting tool 404 by

an alternative fastener or coupling means in alternative embodiments. The drive 406

is coupled to the setting tool 404 such that a drive shaft of the drive 406 is configured

to be driven by the inner shaft 428. For example, the drive shaft may be loaded into

the downstream-most hex adapter 446 of the flexible joint 444. The flexible joint 444

drives rotation of the drive shaft of the drive 406.

[0087] It is to be understood that the above description is intended to

be illustrative, and not restrictive. For example, the above-described embodiments

(and/or aspects thereof) may be used in combination with each other. In addition,

many modifications may be made to adapt a particular situation or material to the

teachings of the invention without departing from its scope. Dimensions, types of

materials, orientations of the various components, and the number and positions of the

various components described herein are intended to define parameters of certain

embodiments, and are by no means limiting and are merely exemplary embodiments.

Many other embodiments and modifications within the spirit and scope of the claims

will be apparent to those of skill in the art upon reviewing the above description. The

scope of the invention should, therefore, be determined with reference to the



appended claims, along with the full scope of equivalents to which such claims are

entitled. In the appended claims, the terms "including" and "in which" are used as the

plain-English equivalents of the respective terms "comprising" and "wherein."

Moreover, in the following claims, the terms "first," "second," and "third," etc. are

used merely as labels, and are not intended to impose numerical requirements on their

objects. Further, the limitations of the following claims are not written in means -

plus-function format and are not intended to be interpreted based on 35 U.S.C. § 112,

sixth paragraph, unless and until such claim limitations expressly use the phrase

"means for" followed by a statement of function void of further structure.



WHAT IS CLAIMED IS:

1. An implant assembly comprising:

a tool body having an inner portion and an outer portion with an angled

section between the inner and outer portions, the angled section angling the inner and

outer portions relative to one another;

an inner shaft rotatably received in the tool body, the inner shaft

having a flexible joint extending through the angled section between a drive end and a

second end, the flexible joint being rotatable within the angled section, the inner shaft

comprising a driver extending through the outer portion of the tool body and being

coupled to the drive end of the flexible joint, wherein the flexible joint is configured

to transfer rotation of the driver to the second end of the flexible joint; and

a handle coupled to the driver for rotating the driver within the tool

body.

2. The implant assembly of claim 1, wherein the angular

orientation of the inner portion with respect to the outer portion is variable.

3. The implant assembly of claim 1, wherein the tool body

comprises an actuator between the inner and outer portions at the angled section, the

actuator varying the angular orientation of the inner portion with respect to the outer

portion.

4. The implant assembly of claim 1, wherein the flexible joint

constitutes a flexible drive element configured to be oriented along a non-linear path.

5. The implant assembly of claim 1, wherein the tool body

comprises an actuator between the inner and outer portions, the actuator comprises a

link extending between a base and a head, the base coupled to the outer portion and

the head coupled to the inner portion, the link being movable with respect to the head

and the base to change an angular orientation of the head with respect to the base.



6. The implant assembly of claim 1, wherein the flexible joint

comprises a plurality of hex adapters having hexagon shaped openings that receive a

drive end of another hex adapter, the drive end having a plurality of flats that engage

the flats of the hexagon shaped opening, the hex adapters being configured to be

positioned at a plurality of angles within the corresponding opening of the adjacent

hex adapter.

7. The implant assembly of claim 1, further comprising a cassette

coupled to an end of the inner portion of the tool body, the cassette having a housing,

a gear held by the housing, and a drive shaft driving the gear, the drive shaft being

driven by the flexible joint.

8. The implant assembly of claim 7, further comprising an implant

held by the cassette, the implant comprising an upper element and a lower element

coaxially aligned with one another, the upper and lower elements being configured to

be displaced relative to one another along a longitudinal axis of the implant by the

gear.

9. An implant assembly comprising:

an implant comprising an upper element and a lower element coaxially

aligned with one another, the upper and lower elements being configured to be

displaced relative to one another along a longitudinal axis of the implant; and

a setting tool comprising:

a cassette having a housing, a gear held by the housing, and a drive

shaft driving the gear, the cassette holding the implant such that the gear engages the

implant to displace the upper and lower elements relative to one another; and

a tool body having an inner portion and an outer portion being angled

relative to one another, the cassette being mounted to the inner portion of the tool

body, the tool body having an outer shaft and an inner shaft rotatably received in the



outer shaft, the inner shaft comprising a flexible joint at the intersection of the inner

and outer portions, the inner shaft driving the drive shaft of the cassette.

10. The implant assembly of claim 9, wherein the angular

orientation of the inner portion with respect to the outer portion is variable.

11. The implant assembly of claim 9, wherein the tool body

comprises an actuator between the inner and outer portions, the actuator varying the

angular orientation of the inner portion with respect to the outer portion.

12. The implant assembly of claim 9, wherein the outer shaft is

angled and extends along the inner portion and the outer portion, the cassette being

mounted to an end of the outer shaft.

13. The implant assembly of claim 9, wherein the flexible joint

constitutes a flexible drive element configured to be oriented along a non-linear path.

14. The implant assembly of claim 9, wherein the tool body

comprises an actuator between the inner and outer portions, the actuator comprises a

link extending between a base and a head, the base coupled to the outer portion and

the head coupled to the inner portion, the link being movable with respect to the head

and the base to change an angular orientation of the head with respect to the base.

15. The implant assembly of claim 9, wherein the flexible joint

comprises a plurality of hex adapters having hexagon shaped openings that receive a

drive end of an hex adapter, the drive end having a plurality of flats that engage the

flats of the hexagon shaped opening, the hex adapters being configured to be

positioned at a plurality of angles within the corresponding opening of the adjacent

the hex adapter.

16. An implant assembly comprising:

an outer shaft extending along a longitudinal axis between a first end

and a second end;



an actuator coupled to the second end of the outer shaft, the actuator

having a base and a head movable with respect to the base, the base being coupled to

the second end, the head being configured to hold a cassette used for setting and

distracting an implant, the head being movable with respect to the base to change an

angle of orientation of the cassette with respect to the longitudinal axis; and

an inner shaft rotatably received in the outer shaft, the inner shaft

comprising a driver coupled to a handle at one end of the driver and coupled to a

flexible joint at the other end of the driver, the flexible joint extending through the

base and head of the actuator, wherein the flexible joint is configured to transfer the

rotation of the driver to the cassette for distracting the implant.

17. The implant assembly of claim 16, wherein the flexible joint

constitutes a flexible drive element configured to be oriented along a non-linear path.

18. The implant assembly of claim 16, wherein the head is

pivotably coupled to the base.

19. The implant assembly of claim 16, wherein the actuator

comprises a link extending between the base and the head, the link being movable

with respect to the head and the base to change an angular orientation of the head with

respect to the base.

20. The implant assembly of claim 16, further comprising a slide

coupled to the head, the slide being moved along the longitudinal axis to change the

position of the head with respect to the base.

21. The implant assembly of claim 20, further comprising a slide

handle coupled to the slide, the slide handle located proximate to the first end of the

outer shaft, the slide handle being operated to control the position of the slide.

22. The implant assembly of claim 16, wherein the flexible joint

comprises a plurality of hex adapters having hexagon shaped openings that receive a

drive end of an hex adapter, the drive end having a plurality of flats that engage the



flats of the hexagon shaped opening, the hex adapters being configured to be

positioned at a plurality of angles within the corresponding opening of the adjacent

the hex adapter.

23. The implant assembly of claim 16, further comprising a

cassette supported by the head, the cassette having a housing, a gear held by the

housing, and a drive shaft driving the gear, the drive shaft being driven by the flexible

joint.

24. The implant assembly of claim 23, further comprising an

implant held by the cassette, the implant comprising an upper element and a lower

element coaxially aligned with one another, the upper and lower elements being

configured to be displaced relative to one another along a longitudinal axis of the

implant by the gear.

25. A method of setting an implant, the method comprising the

steps of:

providing a setting tool having an outer shaft extending along a

longitudinal axis between a first end and a second end, the setting tool having an

actuator with a base and a head movable with respect to the base, the base being

coupled to the second end, the head being configured to hold a cassette used for

setting and distracting an implant, the head being movable with respect to the base to

change an angle of orientation of the cassette with respect to the longitudinal axis, the

setting tool having an inner shaft rotatably received in the outer shaft, the inner shaft

having a driver coupled to a handle at one end of the driver and coupled to a flexible

joint at the other end of the driver, the flexible joint extending through the base and

head of the actuator, wherein the flexible joint is configured to transfer the rotation of

the driver to the cassette for distracting the implant;

attaching an implant to the setting tool;

loading the setting tool and implant into the body along the loading

axis;



actuating the actuator to move the head to an angled position with

respect to the base such that the cassette is angled with respect to the longitudinal

axis; and

rotating the handle to distract the implant to a distracted position.

26. The method of claim 17, wherein the setting tool further

includes a slide coupled to the head that is movable along the longitudinal axis and a

slide handle coupled to the slide, the slide handle located proximate to the first end of

the outer shaft, the slide handle being operated to control the position of the slide, the

method further comprising actuating the slide handle to move the slide along the

longitudinal axis and force the head to move with respect to the base.

27. The method of claim 17, wherein the actuating step moves the

head which forces the flexible joint to rotate along a non-linear axis.

28. The method of claim 17, wherein the setting tool further

comprises a cassette held by the head, the cassette having a drive shaft and a gear

driven by the drive shaft, the flexible joint rotating the drive shaft along an axis that is

transverse to the longitudinal axis;

the attaching step further comprises attaching the implant to the

cassette such that the gear engages the implant; and

the rotating step further comprises rotating the handle, which rotates

the inner shaft and flexible joint, which rotates the drive shaft, which rotates the gear

to distract the implant to the distracted position.
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