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POSTERIOR CERVICAL FUSION SYSTEM AND TECHNIQUES

BACKGROUND OF THE INVENTION

The present invention relates to posterior cervical fusion instrumentation and

to posterior cervical fusion surgery.

The facet joint or "zygapophysial" joint is a synovial joint between the

superior articular process of one vertebra and the inferior articular process of the vertebra

directly above it. There are two facet joints in each spinal motion segment (right and left).

The biomechanical function of each pair of facet joints is to guide and limit movement of the

spinal motion segment. These functions can be disrupted by degeneration, dislocation,

fracture, injury, instability from trauma, osteoarthritis, and surgery.

Posterior cervical fusion surgery has become a common procedure for the

treatment of degenerative disease of the cervical spine. In such surgery, fusion hardware,

including plates and/or screws, are installed along the cervical spine to stabilize the bones,

thereby facilitating fusion of the neck. Posterior cervical fusion has been shown to stabilize

the cervical spine after decompression and eliminate the long term risks of destabilization

over time. However, current fusion hardware has considerable limitations due to the

significant amount of soft tissue dissection required to place the hardware. While improved

instruments and techniques have been developed for lumbar spine surgery, relatively fewer

improvements have been developed in posterior cervical spine surgery.

Application of existing lumbar spine techniques to the cervical spine presents

specific challenges that prohibit the simple modification of these techniques. For example,

the anatomy of the cervical spine does not allow the safe placement of guide wires due to the

vulnerability of the cervical spinal cord. Similarly, the presence of lateral masses and

underlying vertebral arteries prohibit the use of canulated hardware.



SUMMARY OF THE INVENTION

The present invention overcomes the above noted problems, providing a

unique method, hardware and technique to place posterior cervical spine screws.

According to one embodiment, a screw insertion technique includes inserting

a screw system during open surgery or while using minimally invasive techniques. The screw

insertion technique may also be used in a purely percutaneous fashion or through a tubular or

expandable minimally invasive retractor system. The technique uses the facet joint to guide

the screws into position. A spatula or "facet sled" is inserted within the facet joint under

radiographic guidance. Once the sled is in place, the screws can be guided along the sled

device enabling the placement of the screws based on the patient's natural anatomy. By

placing the "sled" as a guide in the facet joint, the joint itself provides the trajectory for the

screws to then be inserted. The screws will therefore have the appropriate cranial-caudal

trajectory to improve accuracy for screw placement. The screws can be attached to towers

similar to those used in lumbar systems to allow for insertion of the rod.

In another embodiment, the screw and tower design may be adapted to mate

with the sled system for guidance into the facet joint.

The present invention has distinct advantages over prior art posterior screw

systems. First, the invention provides a technique and assembly for placing screws in the

posterior cervical spine. Second, the sled provides an accurate trajectory along the facet joint,

which automatically provides the appropriate trajectory for each screw and reduces the

likelihood of inaccurately placed screws in the superior/inferior trajectory.

These and other objects, advantages, and features of the invention will be

more fully understood and appreciated by reference to the description of the current

embodiments and the drawings.



BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a posterior cervical screw insertion assembly in

accordance with a first embodiment of the present invention;

Fig. 2 is a perspective view of a facet sled;

Fig. 3 is a perspective view of a superior cylindrical extension;

Fig. 4 is a perspective view of an inferior cylindrical extension;

Fig. 5. is a perspective view of a superior cylindrical extension and an inferior

cylindrical extension aligned with a handle of a facet sled;

Fig. 6 is a posterior perspective view of a facet sled inserted into a facet joint;

Fig. 7 is a side view of a facet sled inserted into a facet joint;

Fig. 8 is a side view of a facet sled inserted into a facet joint with a superior

and an inferior cylindrical extension in place;

Fig. 9 is a side view of a facet sled inserted into a facet joint with a superior

and an inferior cylindrical extension in place and a drill placed in the superior extension;

Fig. 10 is a side view of a facet sled inserted into a facet joint with a superior

and an inferior cylindrical extension in place and screws placed through the extensions and

into the vertebrae;

Fig. 11 is a side view of two screws in place with two attached screw towers;

Fig. 12 is a side view of two screws in place with a rod for connecting the

screws;

Fig. 13 is a perspective view of a facet sled and a drill in accordance with a

second embodiment of the invention; and

Fig. 14 is a perspective view of a facet sled and two screw towers in

accordance with the second embodiment of the invention.



DESCRIPTION OF THE CURRENT EMBODIMENTS

An assembly for inserting posterior cervical screws is illustrated in Fig. 1 and

is generally designated 8. The assembly 8 includes a facet sled or guide 10 having an end 12

that is adapted to be inserted within the facet joint 50 of a patient between a first vertebra 52

and a second vertebra 54. The end 12 may include a posterior guide or ridge 18 to limit the

depth of insertion. As shown in Fig. 6, the facet sled 10' may also include lateral guides or

ridges 20 to prevent medial migration during insertion. The facet sled 10 also includes an

elongated handle 14 joined with and extending outward from the end 12.

Two current embodiments are disclosed in this application. In the first

embodiment, shown in Fig. 1, the assembly 8 includes a superior cylindrical extension 30,

positioned substantially above the handle 14, and an inferior cylindrical extension 40,

positioned substantially below the handle 14. As used in this context, the terms "above" and

"below" are in reference to the handle 14 when the end 12 is inserted into the facet joint 50

between the first vertebra 52 and the second vertebra 54 and the patient is upright. In other

words, "above" indicates a direction from the handle generally upward toward a patient's

head, but away from the patient's body and "below" indicates a direction from the handle

generally downward away from a patient's head but towards the patient's body.

As shown in Fig. 1, the superior cylindrical extension 30 and inferior

cylindrical extension 40 are slidably coupled to the facet sled handle 14. The cylindrical

extensions 30, 40 include elongated receptacles 38, 48, which are adapted to receive and

guide the drill 200, tap and screws 70 with attached screw towers or extensions 72. Although

the terms "cylindrical extension" and "elongated tube" may be used in this application, the

extensions 30, 40 and tubes 38, 48 may be virtually any shape that will satisfy the

functionality of the extension and tube.

As shown in Figs. 3-5, the cylindrical extensions 30, 40 have offset guide

members 32, 42, which mate with and travel down the facet handle 14. The offset of both the



superior cylindrical extension 30 and the inferior cylindrical extension 40 from the handle 14

may be variable in size and/or angle to change the offset and angular position of the screw 70

relative to the facet sled 10. The insertion of the facet sled 10 into the facet joint 50 may

allow the handle 14 of the facet sled 10 to establish the proper trajectory along which the

screw towers 72 and other surgical instruments can travel to properly insert the screws 70 into

the patient's spine 100.

In the second embodiment, shown in Figs. 13-14, the surgical instruments

slidably engage the facet handle 14. In this embodiment, the assembly 8 may include at least

one screw tower or extension 72, which is adapted to support a screw 70 for insertion into the

patient's spine 100. Extending from the screw tower 72 is at least one guide member 32",

42", which engages and slides along the handle 14. The insertion of the facet sled 10 into the

facet joint 50 allows the handle 14 of the facet sled to establish the proper trajectory along

which the screw towers 72 and other surgical instruments can travel to properly insert the

screws 70 into the patient's spine 100.

I . Structure

The facet sled 10 may be formed in any shape and size suitable to allow the

sled 10 to be inserted into the facet joint 50 of the patient. As shown in Fig. 2, the end 12 of

the facet sled is generally flat and is sized to slide between the vertebrae 52, 54 of the patient.

The end 12 may optionally be tapered to further facilitate insertion between the vertebrae 52,

54. The end 12 includes a top surface 24, which is adapted to engage a top surface 56 of the

facet joint 50, formed by vertebra 52, and a bottom surface 26, which is adapted to engage a

bottom surface 58 of the facet joint 50, formed by vertebra 54 (see Fig. 7). At least a portion

of the top surface of the sled 24 and/or bottom surface of the sled 26 may include rasping

surfaces in order to decorticate the joint surface and promote arthrodesis.

A different configuration of the facet sled 10' and more specifically, a

different configuration of the sled end 12', is shown in Figs. 6-9. As shown in Fig. 6, a lateral



guide 20 may be positioned along a side edge of the end 12' and may have a greater thickness

and shorter length than the end 12', i.e. the lateral guide 20 may not extend as far outward

from the handle 14 as does the end 12'. The lateral guide 20 may be adapted to engage a side

surface 60 of the vertebra 52, as shown in Fig. 6. As a result of the lateral guide 20, there may

be right and left sided facet sleds 10'. To improve versatility, the lateral guide 20 may be

removable such that one end 12' may be capable of converting between a right and left sided

facet sled 10'. The posterior guide 18 engages a front surface 62 of vertebra 52 with stop

surface 22, which prevents the instrument from being inserted too deeply within the facet joint

50, as shown in Fig. 6. The sled end 12' may be movable medially and laterally (left and

right in Fig. 6) to allow a user to position the handle at a desired medial/lateral angle about the

patient's spine. The stop surface 22 may be positioned substantially perpendicularly to the

lateral guide 20 to allow the user to select an appropriate medial/lateral angle, or the stop

surface 22 may be positioned at various other angles with respect to lateral guide 20 such that

the medial/lateral angle is predetermined when the sled end 12' is inserted into a facet joint

50. Optionally, the desired medial/lateral angle may be approximately 30°, which may create

a diagonal trajectory into the vertebrae 52, 54. Further optionally, there may be rasping

surfaces included on other surfaces of the sled 10. Further optionally, there may be a

multitude of facet sleds 10 or removable ends 12 ranging in sizes to allow dilation of the facet

joint 50 and rasping/cleaning of the surface prior to placement of the facet sled 10 or end 12

for screw insertion.

The handle 14 is elongated and is adapted to extend outward from a patient's

spine 100 when the end 12 is inserted into the patient's facet joint 50. The handle 14 slidably

receives, supports and guides the cylindrical extensions 30, 40 via placement of the handle

receivers 34, 44 onto handle 14. The handle 14 defines at least one track 16 that is adapted to

receive and guide the cylindrical extensions 30, 40. As shown in Fig. 2, the track 16 can be

formed as a recess or notch in the surface of the handle 14 and can optionally extend



lengthwise along the entire length of the handle 14. In this configuration, the cylindrical

extensions 30, 40 may include handle receivers 34, 44 that include bosses or tongues 36, 46.

The tongues 36, 46 may optionally extend lengthwise along the entire length of the inner

surface of the handle receivers 34, 44 to match the track 16.

The tongues 36, 46 may be received within the track 16. More specifically,

the tongues 36, 46 may be received by the same track 16 or separate tracks 16 on handle 14.

Optionally, the track 16 may be positioned only in a selected location or in multiple locations

along the handle 14. The track 16 and tongues 36, 46 cooperate to maintain the angular

position of the handle receivers 34, 44, and therefore the angular position of the cylindrical

extensions 30, 40, about a longitudinal axis 150 of the handle 14. Further optionally, different

cylindrical extensions 30, 40 or different handle receivers 34, 44 may include tongues 36, 46

that position the cylindrical extensions 30, 40 at different angles about the longitudinal axis

150 of the handle 14 to accommodate different bone structures and patient needs. Further

optionally, any suitable means for maintaining the angular position of the cylindrical

extensions 30, 40 about the longitudinal axis 150 of the handle 14 may be used. As shown in

Fig. 2, the handle 14 may extend in the same plane as the top surface 24 and bottom surface

26 of the end 12, so that the handle 14 can establish an accurate trajectory for the handle

receivers 34, 44 and for the cylindrical extensions 30, 40. The facet sled 10, which may

include the end 12, the posterior guide 18, the handle 14 and the lateral guide 20 can be

integrally fabricated in a single piece, or could alternatively be fabricated from multiple

pieces.

The cylindrical extensions 30, 40 can be formed in any suitable shape to

support and guide the surgical instruments. As shown in Figs. 3-4, the cylindrical extensions

30, 40 may include elongated receptacles 38, 48 to support and guide the surgical instruments.

The elongated receptacles 38, 48 each have a longitudinal axis 154, 158, which may generally

be referred to as the longitudinal axes of the cylindrical extensions 30, 40. In the embodiment



of Figs. 3-4, the elongated receptacles are shown as elongated tubes 38, 48. The elongated

tubes 38, 48 may be attached to the handle receivers 34, 44 with guide members 32, 42.

The guide members 32, 42 may be joined with the elongated tubes 38, 48 and

the handle receivers 34, 44 in any suitable manner. For example, the guide members 32, 42

may be integrally formed, welded, adhered or releasably attached to the elongated tubes 38,

48 and the handle receivers 34, 44. Various sizes of interchangeable guide members 32, 42 or

various cylindrical extensions 30, 40 with various sizes of permanently placed guide members

32, 42 may provide various distances between the facet joint 50 and the screw placement.

Further optionally, various guide members 32, 42 may place the elongated tubes 38, 48 at

various angles with respect to the handle, such that the cylindrical extension 30, 40 or the

guide member 32, 42 may be additionally selected based on a desired angle. The guide

members 32, 42 may be of any configuration that will adequately support the elongated tubes

38, 48 with respect to the handle receivers 34, 44. For example, the guide members 32, 42

may be formed as tubular members extending generally perpendicularly from the elongated

tubes 38, 48. Optionally, the guide members 32, 42 may also be a single narrow connecting

member as shown in Figs. 3-4. Further optionally, the guide members 32, 42 may be more

than one narrow connecting member. The use of the handle receivers 34, 44 and guide

members 32, 42 may assist in keeping the elongated tubes 38, 48 parallel to the handle 14

when the end 12 is within the facet joint 50, which is generally considered a proper trajectory

for the drill 200, tap and screws 70 during a posterior cervical fusion surgery.

The screw towers 72 may retain the screws 70 in any suitable manner. For

example, the front ends of the towers 72 may include a recess 74 adapted to receive and retain

the screws 70 so that the screws 70 extend outward from the towers 72 in a lengthwise

direction, as shown in Figs. 11 and 14. In this configuration, the screws 70 are aligned with

the screw towers 72 and are ready to be inserted into the patient's spine 100. The screw

towers 72 may optionally be otherwise similar to towers used in lumbar spine surgery. As



shown in Figs. 9-11, the drill 200, threaded taps and screws 70 with attached towers 72 may

be inserted through the elongated tubes 38, 48 to align these surgical instruments with the

elongated tubes 38, 48 and to position the surgical instruments at the proper trajectory. As

shown in Fig. 12, a connector rod 80 may be positioned between the screws 70 to complete

the surgery.

In a second embodiment of the invention, shown in Figs. 13 and 14, the

surgical instruments may slidably engage the handle 14 such that the cylindrical extensions

30, 40 may be eliminated from the assembly. In this configuration, each of the instruments

instead has its own removable handle receiver 34', 34", 44" to guide the instrument at the

proper trajectory. In this embodiment, the instruments may include attachment points,

recesses or protrusions at which the guide members 32', 32", 42" may be attached to the

instruments. The length and angular orientation of the guide members 32', 32", 42" may vary

depending on the distance and angle desired between the handle 14 and the instruments.

Suitable materials for the assembly 8 will be known to those skilled in the art

and include metal, such as stainless steel and titanium, and plastics.

II. Installation and Use

As shown in Figs. 6-7, the facet sled end 12' is inserted within the facet joint

50 of the cervical spine 100, optionally using fluoroscopic guidance. The end 12' may be

placed during open surgery or using minimally invasive techniques. The facet sled end 12'

may also be placed in a purely percutaneous fashion or through a tubular or expandable

minimally invasive retractor. As shown in Fig. 7, the sled end top surface 24 may engage the

top surface 56 of the facet joint 50 and the sled end bottom surface 26 may engage the bottom

surface 58 of the facet joint 50. As shown in Fig. 6, the lateral guide 20 may also engage a

side surface 60 of the vertebra 52 and stop surface 22 may engage a front surface 62 of

vertebra 52.



As shown in Fig. 7, the sled end 12', including top surface 24, bottom surface

26, lateral guide 20 and stop surface 22 may be sized and shaped so that placement of the end

12' in the facet joint 50 causes the handle 14 to extend outward from the spine at an angle Θ,

defining a trajectory into the facet complex. In the illustrated embodiment, the angle Θis a

downward angle. Optionally, the angle Θmay be a proper, preferred or optimum angle for

screw insertion during a posterior cervical fusion surgery. Further optionally, the angle Θmay

be another angle based on the particular patient's bone structure. The sled end 12' may also

allow for movement of the handle 14 medially or laterally (to the right and left in Fig. 6),

which may allow a user to position the handle 14 at a desired medial/lateral angle about the

patient's spine. Optionally, the stop surface 22 may be positioned at a predetermined angle

with regard to the lateral guide 20, which may create a desired medial/lateral angle when the

sled end 12' is inserted into a facet joint 50. Further optionally, the desired medial/lateral

angle may be approximately 30°, which may create a diagonal trajectory for insertion of the

screws 70. Inserting the screws 70 at a diagonal across the vertebrae 52, 54 may allow the

user to insert longer screws 70 and therefore increase the strength of the fusion.

Once the facet sled 10, 10' is in place, the desired distance between the handle

14 and the screw placement is determined. Optionally, the desired angle between the

elongated tubes 38, 48 and the handle 14 is also determined. An appropriate cylindrical

extension 30, 40 (if the guide members 32, 42 are not removable) or an appropriate guide

member 32, 42 (if the guide members 32, 42 are removable) may be selected based on the

desired distance, desired angle between tubes 38, 48 and handle 14, and desired angle of tubes

38, 48 about the longitudinal axis 150 of the handle 14. The longitudinal axes 152, 156 of the

handle receivers 34, 44 are aligned with the handle 14, shown in Fig. 5, and inserted onto the

handle 14, shown in Figs. 1 and 8. The bosses or tongues 36, 46 within the handle receivers

34, 44 may engage at least one track 16 defined in the handle 14 to maintain the handle



receivers 34, 44 and elongated tubes 38, 48 at a desired angular position about the

longitudinal axis 150 of the handle 14.

As shown in Figs. 9-10, a number of instruments, including drills 200,

threaded taps and screws 70 are inserted into the elongated tubes 38, 48 and are used to

prepare the facet joint 50 and cervical spine 100 of the patient for placement of the screws 70.

These instruments are inserted into the elongated tubes 38, 48 such that the instruments are

positioned at the same angle as the elongated tubes 38, 48 with regard to the patient's spine

100.

As noted, optionally, the desired angle for the tubes 38, 48 and the instruments

may be substantially parallel to the handle 14 such that the angle of the instruments is the

angle Θ, which is generally the proper trajectory along which the screw 70 should enter the

spine 100. A drill 200 with drill bit 69 is shown in Fig. 9 inserted into the elongated tube 38

and forming a hole in vertebra 52. After the hole is formed, a threaded tap is inserted into the

hole to provide threads that may engage a screw 70. Use of these instruments is known in the

art and is typical during screw insertion procedures. Optionally, as shown in Figs. 13 and 14,

if a device in accordance with a second embodiment of the invention is used, the preparatory

instruments may include attachment points and a user may select the appropriate guide

members 32', 32", 42" such that the instruments may slide along the track 16 of the handle 14

at the desired distance, angle with respect to the handle 14 and angle about the longitudinal

axis 150 of the handle 14.

To prepare the screw tower 72, the screw 70 is inserted into the end portion 74

of the screw tower 72 and the screw tower 72 is inserted into the elongated tubes 38, 48.

Optionally, if a device in accordance with a second embodiment of the invention is used, one

or more guide members 32", 42" may be joined with or otherwise attached to the screw tower

72 and the handle receiver 34", 44", as shown in Fig. 14. In this configuration, the screw

tower 72 may slide along handle 14. As described in connection with the first embodiment



above, the guide members 32", 42" may be of various configurations to provide users with

various options for screw placement.

Once the facet joint 50 has been prepared for screw placement, the cylindrical

extensions 30, 40 can then be selectively moved frontward and backward along the length of

the handle 14. Optionally, in a second embodiment, the screw towers 72 may be moved along

the length of handle 14. For example, a user could move the cylindrical extensions 30, 40 or

the screw towers 72 toward the patient's spine 100 until the screw 70 engages the spine 100

and is threaded into the bone. The cylindrical extensions 30, 40 are shown in this position in

Fig. 10. This process can be repeated for each screw 70, drill 200 and threaded tap that is

inserted into the spine 100.

Once the screws 70 are in place, the facet sled 10, 10' and the cylindrical

extensions 30, 40 may then be removed, as shown in Fig. 11. As shown in Fig. 11, the screw

towers 72 may be left in place to allow manipulation of the screw heads at the level of the

skin, to assist in subsequent connection of the screws 70 with a connector rod 80 and to assist

with final completion of stabilization, as shown in Fig. 12. Optionally, a placement tool may

be used to insert the connector rod 80 in either embodiment.

Any other conventional surgical instrumentation may be used in conjunction

with the various embodiments of the present invention. This includes instruments to

decorticate the bone, bone probes and reduction and compression devices.

The various embodiments of the present invention provide a posterior cervical

screw system that can be readily and securely installed in a variety of surgical situations,

including during open surgery, using minimally invasive techniques, using a percutaneous

approach or using a tubular or expandable minimally invasive retractor. The device creates

structural support for the cervical spine and allows fusion of the cervical area.

The above descriptions are those of current embodiments of the invention.

Various alterations and changes can be made without departing from the spirit and broader



aspects of the invention as defined in the appended claims, which are to be interpreted in

accordance with the principles of patent law including the doctrine of equivalents. Any

reference to claim elements in the singular, for example, using the articles "a," "an," "the" or

"said," is not to be construed as limiting the element to the singular.



CLAIMS

1. A posterior cervical fusion surgery assembly comprising:

a facet sled including a sled end adapted to be inserted into a vertebral facet

joint of a patient; and

at least one extension slidably coupled to the sled, the at least one extension

adapted to support surgical instruments.

2. The surgical assembly of claim 1 wherein the extension includes an elongated

receptacle adapted to receive and guide surgical instruments.

3. The surgical assembly of claim 1 wherein the surgical assembly includes a first

extension and a second extension, the first extension positioned in a superior position

substantially above the sled and the second extension positioned in an inferior position

substantially below the sled.

4. The surgical assembly of claim 1 wherein the sled end includes a sled end top

surface and a sled end bottom surface, the sled end top surface adapted to engage a top

surface of the facet joint, the sled end bottom surface adapted to engage a bottom surface of

the facet joint.

5. The surgical assembly of claim 4 wherein the sled end includes a lateral guide

adapted to engage a side surface of a vertebra.

6. The surgical assembly of claim 4 wherein at least a portion of one of the sled

end top surface and the sled end bottom surface includes a rasping surface.

7. The surgical assembly of claim 4 wherein the sled end includes a posterior

guide adapted to engage a front surface of a vertebra.

8. The surgical assembly of claim 4 wherein the sled end top surface and the sled

end bottom surface are adapted to position the sled at a desired angle with respect to a

patient's spine when the sled end is inserted into the facet joint.



9. The surgical assembly of claim 8 wherein the desired angle is a proper angle

for insertion of screws during the posterior cervical fusion surgery and a longitudinal axis of

the at least one extension is substantially parallel to a longitudinal axis of the sled.

10. The surgical assembly of claim 9 wherein the sled end is adapted to allow a

user to move the at least one extension medially and laterally about the patient' s spine.

11. The surgical assembly of claim 1 wherein the sled includes an alignment

means and the at least one extension includes a corresponding alignment means, the sled

alignment means and the extension alignment means cooperating to maintain the at least one

extension at a desired angular position about a longitudinal axis of the sled.

12. A posterior cervical surgical assembly comprising:

a facet sled including a sled end adapted to be inserted into a cervical facet

joint of a patient;

a receiver slidably coupled to the sled and adapted to support a surgical

instrument, at least one of the sled and the receiver including means for angularly aligning the

receiver with respect to the sled.

13. The surgical assembly of claim 12 wherein the facet sled end includes a sled

end top surface and a sled end bottom surface, the sled end top surface adapted to engage a

top surface of the facet joint, the sled end bottom surface adapted to engage a bottom surface

of the facet joint.

14. The surgical assembly of claim 13 wherein the sled end top surface and the

sled end bottom surface are adapted to position the sled at a desired angle with respect to a

patient's spine when the sled end top surface engages the top surface of the facet joint and the

sled end bottom surface engages the bottom surface of the facet joint.

15. The surgical assembly of claim 14 wherein the desired angle is a proper angle

for insertion of screws during a posterior cervical fusion surgery.



16. The surgical assembly of claim 15 wherein the sled end is adapted to allow a

user to move the sled medially and laterally about the patient' s spine and at least a portion of

one of the sled end top surface and the sled end bottom surface includes a rasping surface.

17. A posterior cervical fusion surgery method comprising:

positioning the end of a sled within a cervical facet joint so that the sled

extends from the facet joint at a desired angle;

slidably coupling a receiver to the sled;

supporting a surgical instrument on or within the receiver; and

sliding the receiver to a position proximate the facet joint to position the

surgical instrument at the desired angle.

18. The method of claim 17 wherein the receiver is connected to the surgical

instrument, the method further comprising engaging a posterior guide with a front surface of a

patient' s vertebra.

19. The method of claim 17 wherein the receiver is connected to at least one

extension, a longitudinal axis of the at least one extension being substantially parallel to the

receiver, the method further comprising engaging a posterior guide with a front surface of a

patient's vertebra and inserting the at least one surgical instrument into the at least one

extension.

20. The method of claim 17 further including decorticating at least one of the top

surface of the facet joint and the bottom surface of the facet joint with a rasping surface

included on the sled end.



AMENDED CLAIMS
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CLAIMS

1. A posterior cervical fusion surgery assembly comprising:

a facet sled including a sled end adapted to be inserted into a vertebral facet

joint of a patient, the sled defining a longitudinal direction; and

at least one extension slidably coupled to the sled for movement in the

longitudinal direction, the at least one extension adapted to support surgical instruments.

2. The surgical assembly of claim 1 wherein the extension includes an elongated

receptacle adapted to receive and guide surgical instruments.

3. The surgical assembly of claim I wherein the surgical assembly includes a

first extension and a second extension, the first extension positioned in a superior position

substantially above the sled and the second extension positioned in an inferior position

substantially below the sled.

4. The surgical assembly of claim 1wherein the sled end includes a sled end top

surface and a sled end bottom surface, the sled end top surface adapted to engage a top

surface of the facet joint, the sled end bottom surface adapted to engage a bottom surface of

the facet joint.

5. The surgical assembly of claim 4 wherein the sled end includes a lateral guide

adapted to engage a side surface of a vertebra.

6. The surgical assembly of claim 4 wherein at least a portion of one of the sled

end top surface and the sled end bottom surface includes a rasping surface.

7. The surgical assembly of claim 4 wherein the sled end includes a posterior

guide adapted to engage a front surface of a vertebra.

8. The surgical assembly of claim 4 wherein the sled end top surface and the sled

end bottom surface are adapted to position the sled at a desired angle with respect to a

patient's spine when the sled end is inserted into the facet joint.
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9. The surgical assembly of claim 8 wherein the desired angle is a proper angle

for insertion of screws during the posterior cervical fusion surgery and a longitudinal axis of

the at least one extension is substantially parallel to the longitudinal direction.

10. The surgical assembly of claim 9 wherein the sled end is adapted to allow a

user to move the at least one extension medially and laterally about the patient's spine.

1. The surgical assembly of claim 1 wherein the sled includes an alignment

means and the at least one extension includes a corresponding alignment means, the sled

alignment means and the extension alignment means cooperating to maintain the at least one

extension at a desired angular position with respect to the longitudinal direction.

12. A posterior cervical surgical assembly comprising:

a facet sled including a sled end adapted to be inserted into a cervical facet

joint of a patient, the sled defining a longitudinal direction;

a receiver slidably coupled to the sled and adapted to support a surgical

instrument for movement in the longitudinal direction, at least one of the sled and the receiver

including means for angularly aligning the receiver with respect to the sled.

13. The surgical assembly of claim 2 wherein the facet sled end includes a sled

end top surface and a sled end bottom surface, the sled end top surface adapted to engage a

top surface of the facet joint, the sled end bottom surface adapted to engage a bottom surface

of the facet joint

14. The surgical assembly of claim 13 wherein the sled end top surface and the

sled end bottom surface are adapted to position the sled at a desired angle with respect to a

patient's spine when the sled end top surface engages the top surface of the facet joint and the

sled end bottom surface engages the bottom surface of the facet joint.

15. The surgical assembly of claim 14 wherein the desired angle is a proper angle

for insertion of screws during a posterior cervical fusion surgery.
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16. The surgical assembly of claim 15 wherein the sled end is adapted to allow a

user to move the s ed medially and laterally about the patient's spine and at least a portion of

one of the sled end top surface and the sled end bottom surface includes a rasping surface.

17. A posterior cervical fusion surgery method comprising:

positioning the end of a sled within a cervical facet joint so that the sled

extends from the facet joint at a desired angle;

slidably coupling an instrument receiver to the sled;

supporting a surgical instrument on or within the instrument receiver, the

surgical instrument for engaging a patient's vertebra; and

sliding the instrument receiver to a position proximate the facet joint to

position the surgical instrument at the desired angle.

18. The method of claim 7 wherein the instrument receiver is connected to the

surgical instrument, the method further comprising engaging a posterior guide with a front

surface of the patient's vertebra.

19. The method of claim 7 wherein the instrument receiver is connected to at

least one extension, a longitudinal axis of the at least one extension being substantially

parallel to the instrument receiver, the method further comprising engaging a posterior guide

with a front surface of the patient's vertebra and inserting the at least one surgical instrument

into the at least one extension.

20. The method of claim 17 further including decorticating at least one of the top

surface of the facet joint and the bottom surface of the facet joint with a rasping surface

included on the sled end.

2 . The posterior cervical fusion surgery assembly of claim 1 wherein the at least

one extension is slidably removable from the sled.
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22. The posterior cervical fusion surgery assembly of claim 12 wherein the

receiver is slidabiy removable from the sled.
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