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MEDICAL DEVICE INSTALLATION TOOL 

FIELD OF THE INVENTION 

5 The invention relates broadly to a tool for inserting a prosthesis within a body, 

and more particularly to a tool for inserting prostheses, such as artificial discs or other 

implants within an intervertebral space.  

BACKGROUND OF THE INVENTION 

10 Spinal surgery involves many challenges as the long-term health and mobility of 

the patient often depends on the surgeon's technique and precision. One type of spinal 

surgery involves the removal of the natural disc tissue that is located between adjacent 

vertebral bodies. Procedures are known in which the natural, damaged disc tissue is 

replaced with an interbody cage or fusion device, or with a disc prosthesis.  

15 The insertion of an article, such as an artificial disc prosthesis, presents the 

surgeon with several challenges. The adjacent vertebral bodies collapse upon each other 

once the natural disc tissue is removed. These bodies must be separated to an extent 

sufficient to enable the placement of the prosthesis. However, if the vertebral bodies are 

separated, or distracted, to beyond a certain degree, further injury can occur. The disc 

20 prosthesis must also be properly positioned between the adjacent vertebral bodies.  

Over-insertion or under-insertion of the prosthesis can lead to pain, postural problems 

and/or limited mobility or freedom of movement.  

Specialized tools have been developed to facilitate the placement of devices, 

such as disc prostheses, between adjacent vertebral bodies of a patient's spine. Among 

25 the known tools for performing such procedures are separate spinal distractors and 

insertion devices. The use of separate tools to distract the vertebral bodies and insert a 

disc prosthesis or graft can prove cumbersome. Further, the use of some distractors can 

cause over-distraction of the vertebral bodies.  

Despite existing tools and technologies, there remains a need to provide a device 

30 to facilitate the proper and convenient insertion of an object, such as a disc prosthesis, 

between adjacent vertebral bodies while niinimizing the risk of further injury to the 

patient.



-2

SUMMARY OF THE INVENTION 

In accordance with one aspect of the present invention, therefore, there is 

provided a medical device installation tool, including: a body having an opening 

extending therethrough and having grooves formed on opposed sides thereof; a drive 

5 rod adapted to extend through the opening, the drive rod having a proximal end and a 

distal end with threads formed on at least a portion of a surface thereof; a pair of 

opposed levers, each lever extending through one of the grooves in the body and 

having a proximal end and a distal end, the proximal end of each lever being 

pivotally coupled to a portion of the body; and a female threaded member extending 

10 across the opening in the body, the female threaded member having a bore formed 

therein with at least a partial female thread formed in at least a portion of the bore, 

and the female threaded member being selectively movable between (1) a drive rod 

rotation configuration in which the partial female thread is engaged with the threads 

on the rod to permit longitudinal translation of the rod only upon rotation of the rod 

15 and (2) a translation configuration in which the female threaded member is 

disengaged from the threads on the rod to permit longitudinal translation of the rod 

upon translation of the rod without rotation of the rod, wherein the female threaded 

member is biased to the drive rod rotation configuration.  

20 Optionally, the levers can be removably and replaceably coupled to the 

body.  

In another embodiment, a medical device installation tool can be adapted to 

engage an implant or implant holder disposed at the distal end of the drive rod. The 

25 implant holder can optionally include a selectively adjustable height.  

In yet another embodiment, a handle component can be disposed at either 

the proximal or distal end of the body. Where the handle is disposed at the distal end 

of the body, opposed sides of the handle can have a groove formed thereon with a 

30 coupling flange disposed at a proximal portion of each groove and a stabilizing 

flange disposed at a distal portion of each groove. In this embodiment, each lever can 

20/12/10jmI 7406dec20.spcci,2
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have a slot formed in at least a portion of an inwardly facing side thereof that is 

adapted to seat the stabilizing flange.  

In one embodiment, the female threaded member can be a split nut having 

5 two separate sections with each section including a substantially hemispherical 

groove extending axially therethrough. Each hemispherical groove can have threads 

formed on at least a portion thereof. The separate sections can be biased to a joined 

position such that the hemispherical grooves are aligned to form a substantially 

cylindrical bore and the threads in the grooves are adapted to mate with the threads 

10 on the drive rod. The installation tool of this embodiment can also include a release 

mechanism adapted to separate the separate sections such that the threads in the 

grooves are unable to mate with the threads on the drive rod. In another embodiment, 
the separate sections can be biased to a separated position in which the threads in the 

grooves are unable to mate with the threads on the drive rod, and an engagement 

15 mechanism is provided to urge the threads in the grooves into mating contact with 

the threads on the drive rod.  

In yet another embodiment, the female threaded member can be a half nut 

having a substantially hemispherical groove extending axially therethrough. The 

20 hemispherical groove can have threads formed on at least a portion thereof. The 

installation tool of this embodiment can include an engagement member adapted to 

maintain the threads of the hemispherical groove in mating contact with the threads 

of the drive rod. In one embodiment, the engagement member can be biased to a 

position in which it is effective to urge the threads in the groove into mating contact 

25 with the threads of the drive rod. In this embodiment, the installation tool can include 

a release mechanism adapted to separate the separate sections such that the threads in 

the groove are unable to mate with the threads on the drive rod. In another 

embodiment, the engagement member can be biased to a position in which it is 

effective to separate the separate sections, and the release mechanism is adapted to 
30 urge the threads in the groove into mating contact with the threads on the drive rod.  

20/12/10jm I 7406dec20.speci,3
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In accordance with a further aspect of the present invention there is 

provided a medical device installation tool, including: a body having a bore 

extending therethrough and having at least one coupling flange; a drive rod adapted 

to extend through the bore, the drive rod having a proximal end and a distal end with 

5 threads formed on at least a portion of a surface thereof; and a pair of opposed levers 

attached to the at least one coupling flange, each lever having a proximal end and a 

distal end, the proximal end of each lever being pivotally coupled to a portion of the 

body; and the body having at least a partial female thread formed in at least a portion 

of the bore, the female thread being selectively engageable in (1) a drive rod rotation 

10 configuration in which the female thread is engaged with the threads on the rod to 

permit longitudinal translation of the rod upon rotation of the rod and (2) a 

translation configuration in which the female thread is disengaged from the threads 

on the rod to permit longitudinal translation of the rod upon translation of the rod 

without rotation of the rod, wherein the female thread is biased to the drive rod 

15 rotation configuration.  

In accordance with yet another aspect of the present invention there is 

provided a method for implanting a prosthetic device, including: disposing portions 

of opposed, pivotable levers of an installation tool between vertebral bodies; pivoting 

20 the levers within grooves formed on the opposed sides of a body of the installation 

tool; advancing the prosthesis toward a distal end of the installation tool by 

longitudinal movement of a drive rod without rotation of the drive rod; establishing a 

threaded connection between a portion of the drive rod and a portion of the 

installation tool to enable longitudinal translation of the prosthesis upon rotation of 

25 the drive rod; and rotating the drive rod to longitudinally advance the prosthesis to an 

implantation site.  

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be more fully understood from the following detailed 

30 description taken in conjunction with the accompanying drawings, in which: 

20/12/Ojm I 7406dec20.speci,4
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FIG. 1 is a perspective view of one embodiment of an installation tool in use 

to insert a prosthesis between adjacent vertebrae, distracting adjacent vertebrae; 

FIG. 2 is a perspective view of the installation tool shown in FIG. I with an 

5 implant in a retracted position; 

FIG. 3 is a perspective view of the installation tool shown in FIG. I with an 

implant in an advanced position; 

10 FIG. 4 is a perspective view of the distal end of the installation tool shown 

in FIG. 3; 

FIG. 5 is a perspective view of a portion of the installation tool shown in 

FIG. I with opposed levers removed; 

15 

FIG. 6 is a perspective view of one embodiment of a partially assembled 

installation tool of FIG. I having a split nut female threaded member; 

FIG. 7 A is a detailed perspective view of a portion of the installation tool 

20 shown in FIG. 3; 

25 

30 

2
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FIG. 7B is a detailed perspective view showing a split nut of the installation tool 

of FIG. 6; 

5 FIG. 8 is a perspective view of another embodiment of an installation tool 

without an implant holder; 

FIG. 9A is a cross-sectional view of a portion of the installation tool of FIG. 8; 

10 FIG. 9B is a detailed perspective view of a portion of a half nut female threaded 

member of the installation tool of FIG. 8; 

FIG. 10 is a perspective view of another embodiment of an installation tool; 

15 FIG. 11A is a perspective view of selected components of the installation tool of 

FIG. 10; 

FIG. IIB is an assembly view of the portion of the installation tool shown in 

FIG. 1I1A; and 

20 

FIG. 12 is a perspective view of a partially assembled installation tool of the type 

shown in FIG. 10.  

DETAILED DESCRIPTION OF THE INVENTION 

25 Certain exemplary embodiments will now be described to provide an overall 

understanding of the principles, structure, function, manufacture, and use of the devices 

and methods disclosed herein. One or more examples of these embodiments are 

illustrated in the accompanying drawings. Those skilled in the art will understand that 

the devices and methods specifically described herein and illustrated in the 

30 accompanying drawings are non-limiting exemplary embodiments and that the scope of 

the present invention is defined solely by the claims. The features illustrated or 

described in connection with one exemplary embodiment may be combined with
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features of other embodiments. Such modifications and variations are intended to be 

included within the scope of the present invention.  

The present invention provides a medical device installation tool 10 for 

5 implanting a prosthetic device, such as a spinal implant 19, between adjacent vertebral 

bodies Ia, lb. In general, and referring to FIG. 1, the installation tool 10 includes a 

body 12 from which a pair of opposed levers 15, 16 extend distally. The installation tool 

10 also includes a drive rod 14 that is at least partially disposed within the body 12 and 

has threads 9 formed on at least a portion of an external surface thereof. In one aspect, 

10 an implant holder 18 can be coupled to a distal end 14b of the drive rod 14 and a handle 

13 can be attached to a proximal end 14a of the drive rod. The implant holder 18 is, in 

turn, adapted to be disposed between the levers 15, 16, and distal movement of the 

implant holder 18 between the levers 15, 16 causes separation of the levers 15, 16 by the 

implant holder 18'and/or the implant 19 acting on the levers 15, 16. Alternatively, the 

15 distal end 14b of the drive rod 14 can be attached directly to an implant 19, which is 

adapted to be positioned between the levers 15, 16, and distal movement of the implant 

19 between the levers 15, 16 causes separation of the levers 15, 16. The installation tool 

can be configured such that the implant 19 and/or implant holder 18 can be advanced 

either by rotating the drive rod 14 or by disengaging the body 12 from the threads 9 on 

20 the drive rod 14 to permit longitudinal translation of the rod 14 without rotation.  

In one embodiment, shown in FIGS. 1-8, the body 12 includes a handle 

component 11 at a proximal end thereof and a housing portion 17, that includes a female 

threaded member 28, disposed distally of the handle 11. One or more coupling flanges 

23a, 23b may be attached to a distal facing surface 25 of the housing portion 17. A pair 

25 of levers can be removably attached to the coupling flanges 23a, 23b as will be 

explained below, or optionally, the levers can be permanently attached. The handle 11 

can be coupled to the housing portion 17, or these two components can be separate, but 

adapted to be positioned adjacent to each other. One skilled in the art will appreciate 

that the positional relationship of the handle component with respect to the body can be 

30 reversed. For example, as illustrated in FIGS. 10-12, described below in more detail, the 

handle component 1 1can be disposed at a distal end of the body 12.
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The opposed first and second levers 15, 16 each have a proximal end 15a, 16a 

and a distal end 15b, 16b, respectively. As shown in FIGS. 7A and 8, the proximal ends 

15a, 16a of each lever 15, 16 can include a mating groove 30 within which a coupling 

5 flange 23a, 23b can seat. A locking mechanism, such as engagement members 21a, 21b, 

can secure the coupling flanges 23a, 23b within grooves 30. The engagement member 

21a, 21b is configured such that the levers 15, 16 can be removably coupled to the body 

12 of the installation tool 10 to allow attachment of various types of levers to the body, 

such as levers having varying sizes and geometries. This feature also enables the 

10 installation tool 10 to be used without the opposed levers 15, 16, for example as shown 

in FIG. 5, in the event that the levers are not needed to distract the vertebral bodies. The 

coupling of the levers 15, 16 to body 12 is such that the levers are able to pivot upon the 

body such that the distal ends 15b, 16b of the levers are able to separate to distract 

adjacent vertebrae and to allow passage of implant holder 18 and/or implant 19 

15 therebetween. Such pivotal movement can be accommodated, for example, by utilizing 

levers having slightly rounded proximal ends 15a, 16a. In addition, coupling flanges 

23a, 23b can be oriented in a direction transverse to a longitudinal axis (x) of tool 10.  

One skilled in the art will appreciate that the coupling of the levers 15, 16 to the body 12 

'can also be done in such a way as to allow some play (e.g., linear movement) to 

20 facilitate convenient use and to accommodate anatomical features or irregularities.  

Referring to FIGS. 2-4, the distal ends of 15b, 16b of the levers 15, 16 can 

include blade tips 24a, 24b sized and configured to facilitate their placement between 

vertebral bodies. The blade tips 24a, 24b include outwardly facing surfaces 27a, 27b 

that can be beveled or radiused. In one embodiment, outwardly facing surfaces 27a, 27b 

25 can be substantially curved or angled in a superior or inferior direction to facilitate 

placement of the blade tips 24a, 24b between adjacent vertebrae. Certain surface 

features may be present on surfaces 27a, 27b to enhance boney purchase. For example, 

surfaces 27a, 27b may include teeth, serrations, or other roughened features.  

As FIG. 4 illustrates, the distal ends 15b, 16b of the levers 15, 16 can include 

30 stop surfaces 29 disposed adjacent to the blade tips 24a, 24b. The stop surfaces 29 can 

be configured to abut a vertebral body during a surgical procedure for installing a 

prosthesis, such as an artificial disc, between adjacent vertebral bodies. The stop 

surfaces 29 can have a variety of geometric configurations. However, as illustrated, the
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stop surfaces 29 can be substantially perpendicular to the blade tips 24a, 24b when 

viewed in the vertical plane. In another embodiment, the stop surfaces 29 can have a 

substantially concave profile when viewed in the vertical plane.  

5 The inwardly facing sides of the levers 15, 16 are adapted and configured to 

allow a prosthetic device to be positioned and guided therebetween. For example, in one 

embodiment the inwardly facing side of the levers 15, 16 can include substantially 

planar surfaces that can guide and/or support the implant 19 as it moves distally along 

the levers 15, 16. In another embodiment, the inwardly facing side of the levers 15, 16 

10 can be conifgured to support a portion of an implant holder 18 and/or an implant. For 

example, as shown in FIG. 8, the inwardly facing side of each lever can also include a 

slot 86 within which a portion of the implant holder 18 or the implant 19 can be slidably 

seated.  

As noted above, the drive rod 14 extends through a bore 22 formed in the 

15 components of the body 12. The drive rod can be in the form of an elongate member, a 

distal portion 14b of which is disposed between the levers 15, 16. The distal end 14b of 

the drive rod 14 can include a coupling mechanism 85 (FIG. 8), such as a threaded or 

grooved tip, that can be coupled to an implant holder 18 or implant 19. The coupling 

mechanism 85 can attach to a corresponding coupling mechanism disposed on the 

20 implant holder 18 and/or implant 19. For example, the implant holder 18 or implant 19 

can include a threaded or grooved bore matable with the threaded or grooved end of the 

drive rod 14. With such a coupling, forward and rearward motion of the rod 14 will 

effect corresponding motion of the distal end 14b of the rod 14 along the longitudinal 

axis (x) of the tool 10 and any implant holder 18 and/or implant 19 attached thereto.  

25 As noted above, the installation tool 10 is designed such that linear translation of 

an implant holder 18 and/or implant 19 along the levers 15, 16 in a proximal to distal 

direction causes the opposed levers 15, 16 to separate. Such separation will enable the 

levers 15, 16 to distract two adjacent bodies during an installation(procedure as 

discussed below.  

30 In one embodiment, the installation tool 10 can include an implant holder 18 

which is coupled to the distal end 14b of the rod 14 and disposed between the levers 15, 

16. Linear displacement of the rod 14 can cause the implant holder 18 to move between 

the levers 15, 16 in a proximal to distal direction. As the implant holder 18 (and any
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attached implant 19) moves distally, it can come into contact with the inwardly facing 

sides of the levers 15, 16 causing the distal end 15b, 16b of the levers 15, 16 and the 

blade tips 24a, 24b to separate from each other. For example, as shown in FIG. 2, in a 

5 retracted position, the implant holder 18 (and any attached implant 19) is positioned 

proximal of distal ends 15b, 16b of the levers 15, 16 such that the inwardly facing 

surfaces of blade tips 24a, 24b are in contact with each other. As the implant holder 18 

moves distally, the levers pivot and separate such that the blade tips 24a, 24b distract 

and become spaced apart from each other, as shown in FIGS. 3 and 4, by a distance to 

10 allow the implant holder 18 and/or implant 19 to pass therebetween.  

In one embodiment, the size (e.g., height) of the implant 19 can determine the 

amount of separation required between the blade tips 24a, 24b, and thus the amount of 

distraction required of the vertebral bodies to implant a prosthesis. That is, a relatively 

larger implant 19 can require a greater amount of separation between the blade tips 24a, 

15 24b and a corresponding amount of distraction of the vertebral bodies. As a result, the 

implant holder 18 and/or implant 19 can be configured to have various heights, 

depending upon the amount of separation required between the blade tips 24a, 24b. One 

skilled in the art will appreciate that the adjacent vertebrae should only be distracted by 

an amount sufficient to insert a prosthesis therebetween. Thus, the implant holder 18 

20 should be selected to cause only the minimum amount of distraction necessary to 

implant a prosthesis. To this end, the tool 10 can be provided with an implant holder 18 

having a selectively adjustable height and/or multiple, interchangeable implant holders 

18 having different sizes and shapes.  

The implant holder 18 can also be configured to allow connection of the distal 

25 end 14b of the drive rod 14 to the implant. In one embodiment, the implant holder 18 

can include a bore extending therethrough. The drive rod 14 can extend through the 

bore such that the rod 14 is coupled to the implant holder 18 and such that at least a 

portion of the coupling mechanism of the rod 14 extends into the implant holder 18. In 

this embodiment, the coupling mechanism can mate directly to the implant 19, or it can 

30 mate to a connector element which, in turn, can mate to the implant 19.  

While the implant holder 18 can be configured to allow connection of the distal 

end 14b of the drive rod 14 to the prosthetic device, the implant holder 18 can have other 

configurations as well. In one embodiment, the distal end 14b of the drive rod can
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attach to the implant holder 18 and the implant holder 18 can include a connection 

mechanism disposed along the face of the implant holder 18 that enables the implant 

holder 18 to couple directly to the prosthesis device. By way of non-limiting example, 
5 the connection mechanism of the implant holder 18 can include a threaded connection, a 

dovetail connection, a snap-on connection, or a taper lock connection.  

In another embodiment, there is no need for an implant holder 18. Instead, the 

coupling mechanism 85 disposed at the distal end 14b of the drive rod 14 can couple 

directly to an implant 19, and the implant 19 causes separation of the levers 15, 16 as it 

10 travels distally therebetween.  

As noted above, the drive rod 14 is at least partially threaded and is adapted to 

extend through the bore 22 disposed within the body 12 of the installation tool 10. That 

is, the bore 22 can extend through the housing 17 and handle component 11. The 

housing 17 includes a mechanism, such as a female threaded member 28, that enables 

15 the threads 9 of the drive rod 14 to be selectively engaged or disengaged. When the 

threads are engaged, the drive rod can move in the axial direction only as a result of 

rotation of the drive rod. When the threads are disengaged, forward or rearward 

movement (i.e., linear translation) of rod 14 can be effected without rotation.  

Referring to FIGS. 6-7B, at least part of bore 22 is defined by female threaded 

20 member 28. In the embodiment illustrated in FIGS. 1-7B, best shown in FIGS. 6-7B, 
the female threaded member 28 is a split nut 60 having two separate sections 60a, 60b.  

Each section of the split nut 60 includes a substantially hemispherical groove 61a, 61b 

extending axially therethrough and aligned with the bore 22 in the body 12. The 

hemispherical groove 61a, 61b has threads 62a, 62b formed on at least a portion thereof.  

25 Threads 62a, 62b are complimentary to and are adapted to mate with the threads 9 on the 

drive rod 14. In one embodiment, the separate sections 60a, 60b can be biased to a 

joined position such that the hemispherical grooves 61a, 61b are aligned to form a 

substantially cylindrical bore and the threads 62a, 62b in the grooves 61a, 61b are in 

mating contact with the threads 9 on the drive rod 14. This configuration enables 

30 longitudinal translation of the rod 14 upon rotation of the rod 14. In this embodiment, 

the installation tool 10 can include a release mechanism 26 associated with the body 12 

and adapted to separate the separate sections 60a, 60b such that the threads 62a, 62b in 

the grooves 61a, 61b are unable to mate with the threads 9 on the drive rod 14. By
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disengaging the threads 62a, 62b in the grooves 61a, 61b from the threads 9 on the drive 

rod 14, longitudinal translation of the drive rod 14 without rotation of the rod 14 is 

permitted. The release mechanism 26 can be disposed on the body 12 and can include a 

5 button, switch or other mechanism to trigger the separation of the threads 62a, 62b on 

the split nut 60 from the threads 9 on the drive rod 14.  

In another embodiment (not shown), the separate sections 60a, 60b can be biased 

to a separated position in which the threads 62a, 62b in the grooves 61a, 61b are unable 

to mate with the threads 9 on the drive rod 14 allowing translation of the drive rod 14 

10 without rotation of the rod 14. In this embodiment, an engagement mechanism 26 is 

adapted to urge the threads 62a, 62b in the grooves 61a, 61b into mating contact with the 

threads 9 on the drive rod 14 enabling translation of the rod 14 only upon rotation of the 

rod 14, Similar to the release mechanism, the engagement mechanism can be disposed 

on the body 12 and can include a button, switch or other mechanism to trigger the 

15 engagement of the threads 62a, 62b of the split nut 60 with the threads 9 on the drive rod 

14.  

FIGS. 8-12 illustrate another embodiment in which the female threaded member 

28 is a half nut 90. With reference to FIGS. 8-9B, half nut 90 has a substantially 

hemispherical groove 91 extending axially therethrough. As with the split nut 

20 embodiment, the hemispherical groove 91 of the half nut is aligned with the bore 22 in 

the body 12, and at least a portion of the hemispherical groove 91 has threads 92 formed 

thereon. The half nut embodiment can also include a non-threaded portion of the 

hemispherical groove 91, which can be opposed to the threaded portion, that can be 

bored to the major diameter of the threaded portion of the drive rod 14. The half nut 

25 embodiment includes an engagement member 94 associated with the body 12 and 

adapted to maintain the threaded portion 92 of the hemispherical groove 91 in mating 

contact with the threads 9 on the drive rod 14. In one half nut embodiment, the 

engagement member 94 is biased to a position in which it is effective to urge the threads 

92 of the hemispherical groove 91 into mating contact with the threads 9 on the drive 

30 rod 14. As with the split nut embodiment, this configuration enables longitudinal 

translation of the rod 14 only upon rotation of the rod 14. In this embodiment, the 

installation tool 10 can include a release mechanism 96 associated with the body 12 and 

adapted to disengage the threaded portion 92 of the hemispherical groove 91 from the
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threads 9 on the drive rod 14. When the threads 92 of the hemispherical groove 91 are 

not in mating contact with the threads 9 on the drive rod 14, as shown in FIG. 9B, 
longitudinal translation of the drive rod 14 without rotation of the rod 14 is permitted.  

5 One skilled in the art will appreciate that the engagement member 94 can 

alternatively be biased to a position in which the threaded portion 92 of the 

hemispherical groove 91 is disengaged from the threads 9 on the drive rod 14. In this 

embodiment (shown in FIG. 9A), the threads 92 of the hemispherical groove 91 can be 
urged into mating contact with the threads 9 on the drive rod 14 by applying force to the 

10 engagement member 94. Pressing the engagement member 94 inward can cause the 

release mechanism 96 to move outwardly and lock into an engaged position. For 

example, in one embodiment, a locking mechanism 97 associated with the half nut 90 

can include a spring 93 that is held in position by a stationary pin 95. The spring 93 can 

be compressed such that it applies a constant downward force on the release mechanism 

15 96. In this embodiment, the release mechanism 96 includes a locking portion 96a and a 

clearance portion 96b. As force is applied to the engagement member 94, the release 

mechanism 96 slides outward. Once the locking portion 96a has cleared the sidewall of 

the installation tool, the release mechanism 96 is forced downward by the spring 93 and 

locked in place. The locking portion 96a can be adapted to fit against the sidewall of the 

20 tool, thereby holding the release mechanism 96 in place and maintaining the thread 

engagement. To disengage the threads, force can be applied to a scalloped portion 96c 

of the release mechanism 96 in an upward and inward direction, thereby unlocking the 

release mechanism 96 and urging the threads 92 of the hemispherical groove 91 away 

from the threads 9 on the drive rod 14.  

25 It is possible to use various body designs without departing from the scope of 

invention. FIGS. 1-7B illustrate an embodiment in which the body 12 is relatively small 

with only minimal surface area contact between body 12 and levers 15, 16.  
Alternatively, FIGS. 10-12 illustrate an embodiment that affords more surface area 

contact between the body 12', potentially providing additional stability of the levers.  
30 One skilled in the art will appreciate that the half-nut or split nut designs can be used 

with either body configuration.



WO 2007/092147 PCT/US2007/001660 

- 13 

With further reference to FIGS. 10-12, the somewhat larger body 12' includes 

grooves 82 formed on opposed sides of handle component 11', which are adapted to seat 

the levers 15, 16. The body 12 can also include coupling flanges 23a, 23b disposed 

5 thereon at a proximal portion of each groove 82 and a stabilizing flange 84 disposed at a 

distal portion of each groove 82. As FIG. 12 illustrates, the levers 15, 16 of the stable 

body embodiment can be removably attached within the grooves 82 such that a portion 

of each lever seats both the coupling flange 23a, 23b and the stabilizing flange 84.  

FIGS. 1-4 illustrate the use of an installation tool 10 for the implantation of a 

10 prosthetic device 19, such as an intervertebral implant. As illustrated in FIG. 2, the tool 

10 can be assembled in one embodiment with the drive rod 14 coupled to an implant 

holder 18 and an implant 19 disposed in the holder 18. For example, the tool can be 

configured in a rotation mode in which rotation of handle 13 will cause the shaft to 

rotate so that it can be threaded into the implant holder 18. In an initial state, the implant 

15 holder 18 can be positioned in proximity to a proximal end 15a, 16a of the levers 15, 16 

such that the blade tips 24a, 24b are in a closed or non-distracted state. The blade tips 

24a, 24b can then be inserted or wedged between adjacent vertebral bodies Ia, lb to 

effect slight separation between the vertebral bodies l a, lb. Although not illustrated, 

one skilled in the art will appreciate that tool 10 can be manipulated such that the blade 

20 tips 24a, 24b are fully inserted between the vertebral bodies such that the stop surfaces 

29 of the levers 15, 16 can abut a surface of the vertebral bodies. As shown in FIG. 5, 
the tool 10 can also be used for installation of a prosthetic device without the use of 

opposed levers 15, 16. In this embodiment, the tool 10 is used only for placement of an 

implant and not for distraction of the vertebral bodies.  

25 As illustrated in FIG. 3, the drive rod 14 and the implant holder 18 and/or 

implant 19 can then be advanced distally along the longitudinal axis (x) of the 

installation tool 10. For example, with the tool 10 in a rotation mode, rotation of the 

handle 13 disposed at the proximal end of the drive rod 14 will cause the rod 14 to 

translate along the longitudinal axis and advance the implant holder 18 and/or implant 

30 19 toward the vertebral bodies la, l b. In addition to the rotation mode, the selectively 

engageable female threaded member 28 allows the surgeon to easily switch from 

rotation mode to translation mode. Thus, the surgeon can quickly advance the implant 

19 to a distal portion of the installation tool 10 in translation mode and switch to rotation
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mode, once it is necessary to distract blade tips 24a, 24b, for a slower, more precise 

placement of the implant 19. As a result, the distal movement of the implant holder 18 

and/or implant 19 between the levers 15, 16 will cause the blade tips 24a, 24b to distract 

5 which, in turn, causes distraction of the vertebral bodies l a, I b. Advancement of the 

implant holder 18 continues until, as shown in FIGS. 3-4, the implant 19 extends beyond 

the blade tips 24a, 24b and the implant 19 is properly installed between the adjacent 

vertebral bodies la, 1b. When the implant reaches its final position, continued 

translation of the shaft draws the opposed levers from the disc space leaving only the 

10 implant in the disc space. FIGS. 1-3 illustrate that at all times separation of the vertebral 

bodies is only effected to the extent necessary to insert the prosthetic device. Excessive 

distraction or separation of the vertebral bodies does not occur because the separation of 

vertebral bodies is caused by the height of the implant holder 18 and/or implant 19.  

If the drive rod 14 is connected directly to an implant 19, continued rotation of 

15 the rod 14 after placement of the implant 19 will decouple the rod 14 from the implant 

19. Once the drive rod 14 has been disconnected from the implant 19, the insertion tool 

10 can be removed from between the adjacent vertebral bodies Ia, lb. For example, this 

feature can be useful to install a trial implant without impaction. The drive rod can be 

coupled directly to the trial. Continued rotation of the rod after placement will withdraw 

20 the opposed levers from the disk space leaving only the trial and allowing the trial to be 

easily decoupled from the insertion instrument.  

The installation tool of the present invention can also be provided as a kit having 

modular components which allow the surgeon to select from among a variety of 

components to assemble an installation tool that is optimized for its intended use. The 

25 kit may include several different levers, drive rods, implant holders, and other elements, 

each adapted to be used with a particular type or size of implant. For example, the kit 

can include different types of implant holders, each adapted to mate with a particular 

prosthesis. A person skilled in the art will appreciate that the installation tool can 

include a variety of components having a combination of different features. Moreover, 

30 the components can be adapted for use with particular types of prosthesis, or for use 

with other components.
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One skilled in the art will appreciate further features and advantages of the 

invention based on the above-described embodiments. Accordingly, the invention is not 

to be limited by what has been particularly shown and described, except as indicated by 

5 the appended claims. All publications and references cited herein are expressly 

incorporated herein by reference in their entirety.  

What is claimed is:
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The claims defining the invention are as follows: 

1. A medical device installation tool, including: 

a body having an opening extending therethrough and having grooves 

5 formed on opposed sides thereof; 

a drive rod adapted to extend through the opening, the drive rod having a 

proximal end and a distal end with threads formed on at least a portion of a surface 

thereof; 

a pair of opposed levers, each lever extending through one of the grooves in 

10 the body and having a proximal end and a distal end, the proximal end of each lever 

being pivotally coupled to a portion of the body; and 

a female threaded member extending across the opening in the body, the 

female threaded member having a bore formed therein with at least a partial female 

thread formed in at least a portion of the bore, and the female threaded member being 

15 selectively movable between (1) a drive rod rotation configuration in which the 

partial female thread is engaged with the threads on the rod to permit longitudinal 

translation of the rod only upon rotation of the rod and (2) a translation configuration 

in which the female threaded member is disengaged from the threads on the rod to 

permit longitudinal translation of the rod upon translation of the rod without rotation 

20 of the rod, wherein the female threaded member is biased to the drive rod rotation 

configuration.  

2. The medical device installation tool of claim 1, wherein the distal end of the 

drive rod is adapted to engage an implant.  

25 

3. The medical device installation tool of claim I or claim 2, further including 

an implant holder disposed at the distal end of the drive rod.  

4. The medical device installation tool of claim 3, wherein the implant holder 

30 has a selectively adjustable height.  
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5. The medical device installation tool of any one of claims I to 4, further 

including a handle disposed at the proximal end of the drive rod 

6. The medical device installation tool of any one of claims I to 5, further 

5 including a supply of lever pairs of varying sizes and configurations.  

7. The medical device installation tool of any one of claims I to 6, wherein the 

body includes a handle component at a proximal end thereof.  

10 8. The medical device installation tool of any one of claims 1 to 7, wherein the 

levers are removably coupled to a distal most portion of the body.  

9. The medical device installation tool of claim 8, wherein each lever is 

coupled to a coupling flange formed on a distal facing surface of the body.  

15 

10. The medical device installation tool of any one of claims I to 6, wherein a 

handle component is disposed at a distal end of the body.  

I1. The medical device installation tool of claim 10, wherein opposed sides of 

20 the handle component have a groove formed thereon with a coupling flange disposed 

at a proximal portion of each groove and a stabilizing flange disposed at a distal 

portion of each groove.  

12. The medical device installation tool of claim 11, wherein each lever has a 

25 slot formed in at least a portion of a medial side thereof, the slot adapted to seat the 
stabilizing flange.  

13. The medical device installation tool of claim I1, wherein the levers are 

removably attached within the groove of the handle component such that a portion of 
30 each lever seats both the coupling flange and the stabilizing flange.  
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14. The medical device installation tool of any one of the preceding claims, 

wherein the female threaded member includes a split nut having two separate 

sections, each section including a substantially hemispherical groove extending 

axially therethrough, each hemispherical groove having threads formed on at least a 

5 portion thereof.  

15. The medical device installation tool of claim 14, wherein the separate 

sections are biased to a joined position such that the hemispherical grooves are 

aligned to form a substantially cylindrical bore and the threads in the hemispherical 

10 grooves are adapted to mate with the threads on the drive rod.  

16. The medical device installation tool of claim 14 or claim 15, further 

including a release mechanism adapted to separate the separate sections such that the 

threads in the hemispherical grooves are unable to mate with the threads on the drive 

15 rod.  

17. The medical device installation tool of claim 14, wherein the separate 

sections are biased to a separated position in which the threads in the hemispherical 

grooves are unable to mate with the threads on the drive rod.  

20 

18. The medical device installation tool of claim 17, further including an 

engagement mechanism adapted to urge the threads in the hemispherical grooves into 

mating contact with the threads on the drive rod.  

25 19. The medical device installation tool of any one of claims I to 13, wherein 

the female threaded member includes a half nut having a substantially hemispherical 

groove extending axially therethrough, the hemispherical groove having threads 

formed on at least a portion thereof.  

30 20. The medical device installation tool of claim 19, further including an 

engagement member associated with the half nut, the engagement member adapted 
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to maintain the threads of the hemispherical groove in mating contact with the 

threads of the drive rod.  

21. The medical device installation tool of claim 20, wherein the engagement 

5 member is biased to a position in which it is effective to urge the threads in the 

hemispherical groove into mating contact with the threads of the drive rod and 

further including a release mechanism adapted to separate the threads in the 

hemispherical groove from the threads on the drive rod.  

10 22. The medical device installation tool of claim 20, wherein the engagement 

member is biased to a position in which it is effective to separate the threads in the 

hemispherical groove from the threads on the drive rod and further including a 

release mechanism adapted to urge the threads in the hemispherical groove into 

mating contact with the threads of the drive rod.  

15 

23. The medical device installation tool of any one of claims 20 to 22, further 

including a locking mechanism associated with the half nut, the locking mechanism 

adapted to maintain the thread engagement.  

20 24. A medical device installation tool, including: 

a body having a bore extending therethrough and having at least one 

coupling flange; 

a drive rod adapted to extend through the bore, the drive rod having a 

proximal end and a distal end with threads formed on at least a portion of a surface 

25 thereof; and 

a pair of opposed levers attached to the at least one coupling flange, each 
lever having a proximal end and a distal end, the proximal end of each lever being 

pivotally coupled to a portion of the body; and the body having at least a partial 

female thread formed in at least a portion of the bore, the female thread being 

30 selectively engageable in (1) a drive rod rotation configuration in which the female 

thread is engaged with the threads on the rod to permit longitudinal translation of the 
rod upon rotation of the rod and (2) a translation configuration in which the female 
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thread is disengaged from the threads on the rod to permit longitudinal translation of 

the rod upon translation of the rod without rotation of the rod, wherein the female 

thread is biased to the drive rod rotation configuration.  

5 25. A method for implanting a prosthetic device, including: 

disposing portions of opposed, pivotable levers of an installation tool 

between vertebral bodies; 

pivoting the levers within grooves formed on the opposed sides of a body of 

the installation tool; 

10 advancing the prosthesis toward a distal end of the installation tool by 

longitudinal movement of a drive rod without rotation of the drive rod; 

establishing a threaded connection between a portion of the drive rod and a 

portion of the installation tool to enable longitudinal translation of the prosthesis 

upon rotation of the drive rod; and 

15 rotating the drive rod to longitudinally advance the prosthesis to an 

implantation site.  

26. A medical device installation tool, substantially as described herein with 

reference to the accompanying drawings.  

20 

27. A method for implanting a prosthetic device, substantially as described 

herein with reference to the accompanying drawings.  

25 
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