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ANTI-BACKOUT MECHANISM FOR ORTHOPEDIC DEVICES

CROSS REFERENCE TO RELATED APPLICATION

This application claims priority to U.S. Application No. 13/474,553, which was filed
May 17, 2012, and which 1s incorporated herein by reterence.

TECHNICAL FIELD

The present disclosure relates generally to orthopedic devices, and more specitically to

orthopedic devices having a mechanism to prevent a fastener from backing out.

BACKGROUND

Medical plates and screws have long been used 1n surgery to repair broken bones.
Surgical repair is recommended for complicated fractures that cannot be realigned by
nonsurgical methods. This 1s especially true of fractures that involve joints because poorly
aligned joint surtaces may contribute to the development of arthritis over time. When a patient
breaks a bone and decides to undergo surgery to fix the bone, a surgeon may make a surgical cut
over the bone 1n order to set the bone 1n 1ts proper position. Screws and plates can be attached to
the bone either temporarily or permanently to help the broken bone heal 1n the proper position.

A plate may be placed across the break and be held 1n place by two or more screws 1n order to
set the bone and hold the plate 1n place. It 1s usually not necessary to remove an internal fixation

device unless it 1s later causing problems for the recipient.

SUMMARY

In an exemplary embodiment of a fastener operable to be received 1into an opening
defined 1n a plate, the fastener may comprise a head comprising a channel in a circumferential
portion of the head, a neck connected to a lower surface of the head, and a body extending from
the neck. In an embodiment, the disclosed fastener further comprises a modular sleeve
connected to the neck, the modular sleeve comprising an actuatable mechanism operable to
move from a non-actuated first position to an actuated second position, wherein when the
actuatable mechanism 1s 1n the actuated second position, the actuatable mechanism 1s operable to

prevent the rotation of the body relative to the plate.

In an exemplary embodiment of a plate operable to receive a tastener, the fastener

comprising a neck and a modular sleeve disposed around the neck, the plate may comprise a top
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surface, a bottom surface, and at least one aperture extending from the top surface to the bottom
surface of the plate along a longitudinal axis. The aperture may comprise a top portion, an
intermediate portion, and a bottom portion, and in an embodiment, a diameter of the top portion
1s greater than a diameter of the intermediate portion, and a diameter of the intermediate portion
1s greater than a diameter of the bottom portion of the aperture. In an embodiment, at least one
ogroove 1s defined 1n the intermediate portion, the at least one groove extending parallel to the

longitudinal axis of the aperture.

In accordance with another embodiment of the present disclosure, an orthopedic plate
assembly may include a fastener comprising a head comprising a channel in a circumferential
portion of the head, a neck connected to a lower surface of the head, and a body extending from
the neck. The plate assembly may also include a plate operable to receive the tastener, the plate
comprising a top surface, a bottom surface, and at least one aperture extending from the top
surface to the bottom surface of the plate along a longitudinal axis. The aperture may comprise a
top portion, an intermediate portion, and a bottom portion. In an exemplary embodiment, when
the fastener 1s received 1n the aperture, the neck of the fastener 1s disposed within the top and
intermediate portions of the aperture, and an actuatable mechanism of the modular sleeve 1s
operable to move along the neck from a non-actuated first position to an actuated second
position, the non-actuated first position being within the top portion and the second actuated
position being within the intermediate portion. In an embodiment, the aperture of the plate
comprises at least one groove defined in the intermediate portion, the at least one groove
extending parallel to the longitudinal axis of the aperture, and the actuatable mechanism
comprises at least one projection extending from an outer edge portion of the sleeve, the at least
one projection and at least one groove being operable to latch onto each other when the
actuatable mechanism 1s 1n the second actuated position, thereby substantially preventing a

rotation of the fastener relative to the plate.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present disclosure and its advantages,
reference 1s now made to the following description taken in conjunction with the accompanying

drawings, 1n which like reference numbers indicate like features, and:
Figure 1 illustrates a protfile view of an exemplary embodiment of a fastener;

Figure 2 1llustrates a cross-sectional top view of the fastener shown 1n Figure 1;



CA 02862502 2014-07-28

WO 2013/173622 PCT/US2013/041419

Figure 3 illustrates a profile view of an exemplary embodiment of a modular sleeve;
Figure 4 1llustrates a top view of the modular sleeve shown 1n Figure 3;

Figure 5 illustrates a side view of the fastener shown 1n Figure 1 receiving the modular

sleeve shown 1in Figure 3 in a non-actuated first position;

5 Figure 6 1llustrates a side view of the fastener shown 1n Figure 5 recerving the modular

sleeve shown in Figure 3 in an actuated second position;

Figure /7 illustrates a perspective view of the fastener and modular sleeve shown 1n Figure

Figure 8 shows a cross-sectional view of an exemplary embodiment of a plate;
10 Figure 9 shows a top view of the plate shown 1n Figure 8;
Figure 10 shows a perspective view of the plate shown in Figure &;

Figure 11 shows a perspective view of the plate shown 1n Figure 10 receiving a fastener

and a modular sleeve;

Figure 12 shows a cross-sectional view of the plate shown 1n Figure 11 receiving the

15  fastener and the modular sleeve 1n the non-actuated first position;

Figure 13 shows a cross-sectional view of the plate shown 1n Figure 12 receiving the

fastener and the modular sleeve 1n the actuated second position; and

Figure 14 shows a top view of the plate shown in Figure 11 receiving the tastener and the

modular sleeve.
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DETAILED DESCRIPTION

One of the problems associated with using plates and screws to fix broken bones 1s that
the patient’s normal day-to-day movements may cause the screws to back away trom the plate,
causing discomtort for the patient and also reducing the effectiveness of the plate itself if the
plate 1s able to move independently of the bone beneath 1t. A locking mechanism may be
provided to allow the surgeon to interlock the screws with the plate. In one approach, the
surgeon uses a first driving tool to drive the screw through the plate and into the bone and then
remove the first driving tool 1in order to use a second locking tool to access the locking features
of the screw and plate. Locking mechanisms that require the surgeon to use two tools increase
the length of the surgery, increase the risk of infection by requiring two separate tools, and
increase the costs of the surgery by requiring the surgeon to purchase separate driving and
locking tools. As such, there i1s a need for an integrated sleeve lock screw with an anti-backout
mechanism that allows the surgeon to complete the locking feature without removing the tool

used to drive the screw downward through the plate and into the bone.

The aforementioned need for a screw and integrated locking sleeve may be satistactorily
addressed with using a sleeve lock screw anti-backout mechanism disclosed in this application.
Generally, the disclosed embodiments may be applied to any implant where supplemental
fixation 1s applied to an implant is desired to set stand alone interbodies such as bones, vertebrae,

joints, or any other suitable portions.

Figure 1 illustrates an exemplary embodiment of a fastener 100. Figure 2 illustrates a top
view of the fastener 100 shown in Figure 1. In an exemplary embodiment, the fastener 100 may
be a screw, although the fastener 100 may also be any other suitable connection devices. The
fastener 100 comprises a head 102 having a channel 104 defined therethrough, a neck 106
connected to a lower surface of the head 106, and a body 108 extending from the neck 106. In
the 1llustrated embodiment, a plurality of channels 104 are defined in a circumferential portion of
the head 102. As can be seen from the top view in Figure 2, the plurality of channels 104 may be
defined and spaced about the outer circumference of the head 102 of the fastener 100. In one
embodiment, there are four channels 104 about the outer circumference, although 1n other
embodiments, there may be ditfferent numbers of channels 104. Reterring back to Figure 1, each

channel 104 may extend from a top surface 122 of the head 102 to a bottom surface 124 of the
head 102 such that the under side of the head 102 would be accessible from above the head 102.
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In addition, the head 102 may also comprise a driving recess 114 defined 1n the top
surtace 122 of the head 102. The driving recess 114 may be accessible from the top surface 122
of the head 102 of the fastener, and in one embodiment, 1s hexagonal 1n shape. In an
embodiment, when a tool (not shown) may be 1nserted into the driving recess 114, and the tool
may be operable to rotate the fastener 100 to drive the fastener 100 into a bone (not shown)
located below the plate. The driving recess 114 may be configured to have a variety of shapes,
including hexagonal, flat, or Phillips style, in order to be used with a variety of driving tools.
The driving tool may be configured with a sleeve around the tool that is configured to be
received through the plurality of channels 104 to access the under side of the head 102. In
another embodiment, the fastener 100 may be driven down by a tool via the plurality of channels
104 1n the head and then the same tool can access the locking mechanism. According to one
aspect of the present disclosure, the integrated anti-backout mechanism may allow the surgeon to
complete the locking feature without removing the driving tool. Other designs require the

surgeon to remove the driving tool before being able to access the locking feature.

The neck 106 of the fastener 100 1s connected to the bottom surface 124 of the head 102.
In an embodiment, the neck 106 1s non-circular 1n shape, such as hexagonal. The neck 106 1s
configured to receive and mate with a modular sleeve (not shown). The non-circular shape ot
the neck 106 may prevent the modular sleeve from rotating relative to the neck 106. The neck

106 comprises the neck height 116, defined by the distance from the top surface 118 of the neck
106 to the bottom surface 120 of the neck 106.

The body 108 of the fastener 100 extends from the bottom surface 120 of the neck 106,
and 1n one embodiment, ends at a tip 112. The body 108 may include threads 110 and may be

self-threading, although the fastener 100 does not have to be self-threading.

Referring back to Figure 2, the head 102 comprises the head width 202, the neck 106
comprises the neck width 204, and the body 108 comprises the body width 206. The head width
202 1s greater than the neck width 204, and the neck width 204 1s greater than the body width
206.

Figure 3 1llustrates a protile view of an exemplary embodiment of a modular sleeve 300.
Figure 4 1llustrates a top view of the modular sleeve 300 shown 1n Figure 3. Referring to Figures
3 and 4, the modular sleeve 300 1s operable to be received and mated with the neck 106 of the
fastener 100 shown in Figures 1 and 2. The modular sleeve 300 may comprise a central opening

402 that has substantially the same shape as the neck 106 of Figures 1 and 2. The shape of the

5.
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central opening 402 of the modular sleeve 300 may be designed to mate with the neck 106 of the
fastener 100. The central opening 402 may define a longitudinal axis extending from the top
surface 308 of the modular sleeve 300 to the bottom surface 310 of the modular sleeve 300. The
central opening 402 may be non-circular 1n shape, and 1n one embodiment, the central opening
402 1s hexagonal in shape. In such embodiments, the non-circular shape of the central opening

402 may prohibit the modular sleeve 300 from rotating about the neck 106.

The modular sleeve 300 comprises the modular sleeve height 304 and the modular sleeve
width 306. The modular sleeve height 304 1s defined by the distance between the top surface
308 of the modular sleeve 300 and the bottom surface 310 of the modular sleeve 300. Referring
back to Figure 1, the neck height 116 may be greater than the modular sleeve height 304 of
Figure 3 such that the modular sleeve 300 can longitudinally slide in an axial direction away
from the head 102 on the neck 106 from a non-actuated first position to an actuated second
position. Referring back to Figure 3, the modular sleeve width 306 is less than the head width
202 and greater than the neck width 204 of Figure 2.

The modular sleeve 300 comprises a latch mechanism 302. In some embodiments, the
latch mechanism may comprise a plurality of projections 302 extending from an outer edge
portion of the modular sleeve 300. In one embodiment, the projections 302 extend vertically
along the outer edge portion of the modular sleeve 300 and parallel with the longitudinal axis
defined 1n the central opening 402 of the modular sleeve 300. In Figures 3 and 4, the modular
sleeve 300 1s configured to resemble a spur gear and includes a plurality of projections 302

extending vertically along the entire outer edge portion of the modular sleeve 300.

Figure S 1llustrates a side view of the fastener 100 shown 1n Figure 1 receiving the
modular sleeve 300 shown in Figure 3 1n a non-actuated first position 500. In the non-actuated
first position 500, the fastener 100 1s 1nserted through the central opening (not shown) of the
modular sleeve 300, which may be adjacent or abutting the bottom surface 124 of the head 102.
As such, the modular sleeve 308 may be accessible from the top side of the head 102 through the
plurality of channels 104 defined in the head 102. The modular sleeve 300 may be maintained at
the first position S00 by a friction type fit around the neck 106. As discussed above, the shape of
the neck 106 and the shape of the opening 402 may be configured such that the modular sleeve
300 cannot rotate about the neck 106 of the fastener 100, but the modular sleeve 300 can slide

axially along the neck 106 of the tastener 100.
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Figure 6 1llustrates a side view of the fastener 100 shown 1in Figure 1 receiving the
modular sleeve 300 shown in Figure 3 in an actuated second position 600. In the actuated
second position 600, the modular sleeve 300 has been moved downwardly along the neck 106
and 1s spaced away from the head 102 of the fastener 100. As illustrated in Figure 6, the bottom
surface 310 of the modular sleeve 300 may be flush with the bottom surface 120 of the neck 106.
Referring to Figures 5 and 6, the modular sleeve 300 may be deployed trom the non-actuated
first position 500 to the actuated second position 600 by longitudinally sliding the modular
sleeve 300 along the neck 106 of the fastener 100 with a tool inserted through the plurality of
channels 104 1n the head 102.

Figure 7 1llustrates a perspective view of the actuated second position 600 shown 1n
Figure 6. In the actuated second position 600, the modular sleeve 300 has been deployed by a
tool via the plurality of channels 104 1n the head 102 such that the bottom surface 310 of the

modular sleeve 300 1s spaced away from the head 102 of the fastener 100.

Figure 8 shows a cross-sectional view of an exemplary embodiment of a plate 800. The
plate 800 includes a top surface 802, a bottom surface 804, and an aperture 806 having a top
portion 808, an intermediate portion 810, and a bottom portion 812. The intermediate portion
310 may include an inner sidewall 807 and a bottom surface 816. A plurality of grooves 814
may be defined in the inner sidewall 807. The plate 800 may include one or more apertures 806
extending from the top surface 802 to the bottom surface 804. Each aperture 806 may have a

central longitudinal axis defined therein.

Each of the grooves 814 may extend vertically and parallel with the central longitudinal
axis of the aperture 806, and the number of grooves 814 defined in the intermediate portion 810
of the 1nner sidewall 807 may be the same as the number of projections 302 extending from the
modular sleeve 300 of Figures 3-4 or may be only one groove 814. The one or more grooves

314 may be configured to mesh with the projections 302 extending from the modular spacer 300.

It 1s to be appreciated that the number and size of projections 302 1n the modular sleeve
300 may be varied. Advantageously, the more projections 302 and groves 814, the easier 1t 1s for
the modular sleeve 300 to mesh with the intermediate section 810 when the fastener 100 and
modular sleeve 300 are received into the plate 300. In an embodiment, incorporating a larger
number of smaller projections 302 may improve the convenience of positioning the fastener 100
betore driving the fastener 100 into the bone. With a large number of small projections 302, the

surgeon would just have to drive the fastener 100 and modular sleeve 300 through the plate and

7
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the small projections 302 will easily align with an equal number of small groves defined 1n the

plate, regardless of the orientation of the fastener 100.

Figure 9 shows a top view of the plate 800 shown 1n Figure &. Figure 10 shows a
perspective view of the plate 800 shown in Figure 8. The plate 800 includes a top portion
diameter 902, an intermediate portion diameter 904, and a bottom portion diameter 906.  The
top portion diameter 902 may be greater than the intermediate portion diameter 904, and the
intermediate portion diameter 904 may be greater than the bottom portion diameter 906.
Reterring now to Figure 2, the bottom portion diameter 906 may be greater than or equal to the
body width 206. Reterring now to Figure 3 and 4, the top portion diameter 902 and the

intermediate portion diameter 904 may be greater than or equal to the modular sleeve width 306.

Referring to Figures 8-10, 1in each aperture 806, the top portion 808 1s configured to
receive the combination fastener 100 and the modular sleeve 300 when the modular sleeve 300 i1s
in the non-actuated first position 500. The top portion 808 and the intermediate portion 810 are
configured to receive the modular sleeve 300 when the modular sleeve 300 1s 1n the actuated
second position 600 and the projections 302 of the modular sleeve 300 are meshed with the
grooves 814 of the intermediate portion 810. The modular sleeve 300 1s prevented from
longitudinally sliding beyond the intermediate portion 810 by the bottom surface 816 of the
intermediate portion 310. The bottom portion 812 1s contigured to recerve the body 1038 of the
fastener 100.

Figure 11 shows a perspective view of the plate 800 shown in Figure 8 recerving a

fastener 100 and a modular sleeve 300.

Referring to Figures 8-10, the one or more apertures 806 are each configured to receive
the fastener 100 and modular spacer 300 illustrated in Figures 5-7. The non-circular shapes of
the neck 106 of the fastener 100 and the central opening 402 in the modular sleeve 300 prevent
the modular sleeve 300 from rotating about the neck 106. After the modular sleeve 300 1nitially
receives the fastener 100 through its central opening 402 and the modular sleeve 300 1s in the
non-actuated first position 500 along the neck 106 of the faster 100, the fastener 100 and

modular sleeve 300 are ready to be inserted through the aperture 806 of the plate 800.

The body 108 of the fastener 100 1s inserted through the top surface 802 of the plate 800
via the aperture 806, received through the bottom portion 812, and driven down until the head
102 of the fastener 100 is bottomed out against the top surface 802 of the plate 800. When the

head 102 of the fastener 100 has bottomed out against the top surface 802 of the plate 300, the
_]-
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sleeve 300 remains in the non-actuated first position S00 and 1s received in the top portion 808.
Meanwhile, the body 108 of the fastener 100 1s received through the bottom portion 812. Figure
12 shows a cross-sectional view of the plate shown 1n Figure 11 receiving the tastener and the

modular sleeve in the non-actuated first position S00.

After the head 102 of the fastener 100 bottoms out against the top surface 802 of the plate
300, the modular sleeve 300 is ready to be deployed from the non-actuated first position 500 to
the actuated second position 600. Doing so would allow an actuatable mechanism of the
modular sleeve 300 to prevent the fastener 100 and modular sleeve 300 from backing away from
the plate 800. The actuatable mechanism 1s deployed via the channels 104 1n the head 102 of the
fastener 100 by inserting the tool into the channels 104 and longitudinally sliding the modular
sleeve 300 along the neck 106 1n an axial direction away from the head 102. Advantageously,
the same tool can be contigured to drive down the fastener 100 and deploy the modular sleeve

300 1nto the actuated second position 600.

When a lower portion of the modular sleeve 300 is recerved into the intermediate portion
310, the projections 302 along the outer edge of the modular sleeve 300 mesh with the grooves
314 defined 1n the intermediate portion 810 of the inner sidewall 807, while the remainder of the
modular sleeve 300 i1s still received into the top portion 808. As such, modular sleeve 300 1s in
the actuatable second position 600. Figure 13 shows a cross-sectional view of the plate shown 1n

Figure 12 receirving the fastener and the modular sleeve 1n the actuated second position 600.

The meshing of the projections 302 of the modular sleeve 300 with the grooves 814 in
the intermediate portion 810 locks the fastener 100 and modular sleeve 300 1nto the plate 800
and prevent the fastener 100 and modular sleeve 300 from rotating relative to the plate 800. The
modular sleeve 300 will be retained between the fastener 100 and the plate 800 after deployment
between the neck 106 of the fastener 100 and the central opening 402 of the modular sleeve 300
and by meshing between the projections 302 of the modular sleeve 300 and the grooves 814 of
the intermediate portion 810 in the plate 800. Figure 14 shows a top view of the plate 800

having received the fastener 100 and the modular sleeve 300 shown in Figure 13.

Advantageously, the integrated locking mechanism as described 1n the present disclosure
allows a surgeon to complete the locking of the fastener 100, sleeve 300, and the plate 800 to
cach without removing the tool used to drive the fastener 100 downward. In one embodiment,
this 1s accomplished by using a tool configured to rotate and drive down the combination

fastener and modular spacer 1100 into the plate 800 via the openings in the head 102 comprising

9.



10

15

20

25

CA 02862502 2014-07-28

WO 2013/173622 PCT/US2013/041419

the plurality of channels 104. Once the combination fastener and modular spacer 1400 has been
fully driven down and the head 102 has bottomed out against the top surface 802 of the plate
300, the same tool can then be used to deploy the actuatable mechanism from the non-actuated

first position 500 to the actuated second position 600 via the same channels 104.

In the disclosed embodiments, the fastener 100, the modular sleeve 300, and the plate 800
may all be manufactured from an implantable grade metal such as stainless steel or a titanium
alloy. Multiple sizes of fasteners 100 may be used, as 1s required by the specific bone repair
application, although the size of the fastener 100 determines the size of the modular sleeve 300

and accordingly the size of the aperture 806 in the plate 800.

While various embodiments 1n accordance with the disclosed principles have been
described above, it should be understood that they have been presented by way of example only,
and are not limiting. Thus, the breadth and scope of the invention(s) should not be limited by
any of the above-described exemplary embodiments, but should be defined only 1n accordance
with the claims and their equivalents 1ssuing from this disclosure. Furthermore, the above
advantages and features are provided in described embodiments, but shall not limit the
application of such 1ssued claims to processes and structures accomplishing any or all of the

above advantages.

Additionally, the section headings herein are provided for organizational cues. These
headings shall not limit or characterize the invention(s) set out in any claims that may issue from
this disclosure. Specifically, a description of a technology in the “Background™ 1s not to be
construed as an admission that technology 1s prior art to any invention(s) in this disclosure.
Furthermore, any reference 1n this disclosure to “invention™ in the singular should not be used to
argue that there 1s only a single point of novelty in this disclosure. Multiple inventions may be
set forth according to the limitations of the multiple claims 1ssuing from this disclosure, and such
claims accordingly define the invention(s), and their equivalents, that are protected thereby. In

all instances, the scope of such claims shall be considered on their own merits 1n light of this

disclosure, but should not be constrained by the headings herein.

-10-
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WHAT IS CLAIMED I§:
1. A fastener operable to be received into an opening defined 1n a plate, comprising:
a head comprising a channel in a circumferential portion of the head;
a neck connected to a lower surface of the head; and

a body extending from the neck.

2. The fastener of claim 1, wherein the body comprises a threaded portion.

3. The fastener of claim 1, wherein the neck 1s non-circular 1in shape.

4. The fastener of claim 3, wherein the neck 1s hexagonal 1n shape.

S. The fastener of claim 1, the head having a width, the sleeve having a width, the

neck having a width, and the body having a width;
wherein the width of the head 1s greater than the width of the sleeve, the width of the

sleeve 1s greater than the width of the neck, and the width of the neck 1s greater than the width ot

the body.

0. The fastener of claim 1, further comprising a modular sleeve connected to the
neck, the modular sleeve comprising an actuatable mechanism operable to move from a non-
actuated first position to an actuated second position, wherein when the actuatable mechanism 1s
in the actuated second position, the actuatable mechanism 1s operable to prevent the rotation of

the body relative to the plate.

7. The fastener of claim 6, wherein the modular sleeve comprises a central opening

operable to recerve and mate with the neck.

3. The fastener of claim 6, wherein a portion of the modular sleeve 1s accessible

from a topside of the head through the channel 1n the head.

9. The fastener of claim 6, wherein the plate comprises an aperture operable to
receive the fastener, the aperture comprising at least one groove, and wherein the actuatable
mechanism of the modular sleeve comprises at least one projection extending from an outer edge

portion of the sleeve, the at least one projection of the modular sleeve and the at least one groove

of the plate being operable to latch onto each other when the fastener 1s received 1n the aperture,

thereby substantially preventing a rotation of the fastener relative to the plate.

10. The fastener of claim 9, the modular sleeve comprises a plurality of longitudinal

projections, and the aperture comprises a plurality of grooves.
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11. The fastener of claim 6, wherein the actuatable mechanism 1s actuatable from the

non-actuated first position to the actuated second position by longitudinally sliding the modular

sleeve along the neck away from the head.

12. The fastener of claim 1, wherein the head comprises a plurality of channels

spaced from each other circumierentially.

13. A plate operable to receive a fastener, the fastener comprising a neck and a
modular sleeve disposed around the neck, the plate comprising:

a top surface;

a bottom surface; and

at least one aperture extending from the top surface to the bottom surtace of the plate
along a longitudinal axis;

wherein the aperture comprises a top portion, an intermediate, and a bottom portion;

wherein a diameter of the top portion is greater than a diameter of the intermediate
portion, and a diameter of the intermediate portion 1s greater than a diameter of the bottom
portion of the aperture; and

wherein at least one groove 1s defined 1n the intermediate portion, the at least one groove

extending parallel to the longitudinal axis of the aperture.

14. The plate of claim 13, wherein a plurality of grooves are defined 1n the

intermediate portion.

15. The plate of claim 13, wherein when the fastener 1s received in the aperture, the
neck of the fastener 1s disposed within the top and intermediate portions of the aperture, and an
actuatable mechanism of the modular sleeve 1s operable to move along the neck from a non-
actuated first position to an actuated second position, the non-actuated first position being within

the top portion and the second actuated position being within the intermediate portion.

16. The plate of claim 15, wherein when the actuatable mechanism 1s 1n the actuated
second position, the actuatable mechanism is operable to prevent the rotation of the body relative

to the plate.

17. The plate of claim 16, wherein the actuatable mechanism comprises at least one
projection extending from an outer edge portion of the sleeve, the at least one projection and at
least one groove of the plate are operable to latch onto each other when the actuatable
mechanism 1s 1n the second actuated position, thereby substantially preventing a rotation of the

fastener relative to the plate.
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18. The plate of claim 13, wherein the plate comprises a plurality of apertures

extending from the top surface to the bottom surtace of the plate.

19. An orthopedic plate assembly, comprising:
a fastener comprising:
a head comprising a channel in a circumferential portion of the head;
a neck connected to a lower surface of the head; and
a body extending from the neck;
a plate operable to recerve the fastener, the plate comprising:
a top surface;
a bottom surface; and
at least one aperture extending from the top surface to the bottom surtace of the
plate along a longitudinal axis;
wherein the aperture comprises a top portion, an intermediate, and a bottom portion; and
wherein when the fastener 1s received 1n the aperture, the neck of the fastener 1s disposed
within the top and intermediate portions of the aperture, and an actuatable mechanism of the
modular sleeve 1s operable to move along the neck from a non-actuated first position to an
actuated second position, the non-actuated first position being within the top portion and the

second actuated position being within the intermediate portion.

20). The orthopedic plate assembly of claim 19, wherein the aperture of the plate
comprises at least one groove defined in the intermediate portion, the at least one groove
extending parallel to the longitudinal axis of the aperture, and wherein the actuatable mechanism
comprises at least one projection extending from an outer edge portion of the sleeve, the at least
one projection and at least one groove being operable to latch onto each other when the
actuatable mechanism 1s 1n the second actuated position, thereby substantially preventing a

rotation of the fastener relative to the plate.
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