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CAPS FOR IMPLANTS, IMPLANT ASSEMBLIES. AND METHODS OF USE

CROSS REFERENCE TO RELATED APPLICATIONS

166861} This case claims priority to United States Provisional Application Serial No.
61/756,758, filed January 25, 2013 and to United States Provisional Application Serial No.
61/763,672, filed Febroary 12, 2013, the contents of each of which is hereby incorporated by

reference as if set forth in their entirety herein,

BACKGROUNDE

1668621 Medical procedures often times require the implantation of a device info a
patient’s body. For example, o fix two or more bones relative to cach other, bone screws, bone
plates, fixation members, or even distractors are coupled to the to two or more bones. Such
devices or implants typically bave sharp cdges that can cause ixritation to the surrounding soft
tissue such as for exanple to the surrounding blood vessels, muscles including the tongue,

nerves, skin and dura.

SUMMARY

{68631 In an cmbodiment, 8 cap can be configured to be coupled to an implant having
an implant body. The cap can inchude 3 cap body that includes a shell having at least one
stdewall that defines at least a first jnoer surface and a sccond inner surtace that is spaced from
the first inner surface along a first divection. The first and sccond inmer surfaces can at least
partially define a cavity that is sized to receive at least a portion of the implant body such that the
shell flexes between a first position and a second position as the cavity receives the at least a
portion of the implant body. The cap can further include an attachment mechanism that is
configured to abut an inner surface of the implant when the shell is in the second position to
thereby trap the at least a portion of the tmplant body within the cavity.

{6884} To anotber embodiment, an implant assembly can include an implant configured
to be coupled to at least one bone part. The mplant can include an implant body that defines at
least one unsmooth surface. The assembly can further inchude a cap configured to be coupled to
the imaplant body such that the cap overlies the at least one unsmooth surface. The cap can
melude a shell that defines a cavity that is configured to receive at least a portion of the implant

body such that the shell flexes relative to the implant body as the cavity receives the at least a
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portion of the implant body to thereby couple the cap to the implant. The cap defines an outer
surface that is curved.

180651 In another embodiment, a method of fixing a first bone part relative to a second
bone part can inchide the steps of fixing a first bone part relative to a second bone part with an
implant that defines a bone facing sarface and an opposed outer surface; positioning a cap
defining a curved outer surface over the outer surface of the tmplant, the cap having a shell that
defines a cavity, the cap further having at least one attachment member that extends from the
shell; and moving the cap toward the implant such that the cavity receives a portion of the
implant and until the at least one attachment member abuts the bone facing surface to thereby

couple the cap to the implant.

BRIEF BESCRIPTION OF THE DRAWINGS

{6886} The foregoing sununary, as well as the following detailed description of the
preferred embodiments of the application, will be beiter understood when read in conjunction
with the appended drawings. For the purposes of llustrating the present disclosure, there is
shown in the drawings preferred embodiments. ¥t should be understood, however, that the
application is not Hmited to the specific embodiments and methods disclosed, and reference is
made to the claims for that purpose. In the drawings:

[@8847] Fig. 1A is a perspective exploded view of an implant assembly that includes a
bone fixation member and a cap constructed in accordance with an embodiment, the cap being
configured to couple to a locking head of the bone fixation member, such that the cap overlies
the locking head so as to reduce sharp edges ot otherwise provide smoother edges for the bone
fizxation member;

[66868]  Fig. 1B is a bottom perspective view of the cap shown in Fig. 1A coupled to the
locking head;

{8849} Fig. 1C is a bottom plan view of the implant asscmbly shown in Fig. 1B

[G818]  Fig. 1D 15 a cross-sectional view of the cap shown 1n Fig. 1C coupled 1o the
locking head through the hine 1D-1D;

{6811} Fig. 2A is a perspective exploded view of an implant assembly that includes a
bone plate and a pair of caps constructed in accordance with another embodiment, the pair of
caps being configured to couple to the bone plate, such that cach cap overlies the bone plate so as
to reduce sharp edges or otherwise provide smoother edges for the bone plate;

{6812} Fig. 2B is a top perspective view of the caps shown in Fig. ZA coupled to the

bone plate;
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{88131 Fig. 2C 1s a side sectional view of the pair of caps shown in Fig. 2B coupled to
the bone plate;

[B614]  Fig. 20 is 2 cross-sectional view of a fivst cap of the patr of caps shown in Fig.
28 through the bine 2D-2D, the first cap having a pair of attachment members that couple to the
sides of the bone plate;

{8815} Fig. 2E is a cross-sectional view of the a sccond cap of the pair of caps shown in
Fig. 28 through the tine 2E-2E, the sccond cap having a pair of attachment members that couple
1o the bone fixation holes of the bone plate;

[B816] Fig. 3A is 3 perspective exploded view of an tmplant assembly that includes a
spinal construct implant and a cap constructed m accordance with another crabodiment, the cap
being configured to couple to a spinal rod of the troplant, such that the cap overlies the head of 2
bone screw that is coupled to the spinal rod so as to reduce sharp edges or otherwise provide
smoother edges for the bone screw;

{6817} Fig. 38 is a perspoctive view of the cap shown in Fig. 3A coupled to the spinal
rod;

{6818} Fig. 3C is a front clevation view of the cap shown in Fig. 3B coupied to the
spinal rod;

[66819]  Fig. 3D is a cross-sectional view of the cap shown in Fig. 3C coupled to the
spinal rod throough the line 3D-3D;

[6028] Fig. 4A is a perspective exploded view of an implant assembly that includes a
distractor and a cap constructed in accordance with another embediment, the cap being
configured to couple to a body of the distractor, sach that the cap overlics the body so as to
rechice sharp edges or otherwise provide smoother edges for the body of the distractor;

1621} Fig. 48 is a porspective view of the cap shown in Fig. 44 coupled to the
distractor;

{88221 Fig. 4C is a bottom plan view of the cap shown in Fig. 4B coupled to the body;

{8923} Fig. 4D s a side elevation view of the cap shown in Fig. 4B coupled to the
body;

[B824] Fig. 4 is a front elevation view of the cap shown in Fig. 4B coupled to the
body;

[B825] Fig. SA is a top porspective view of an implant assembly that includes a cap

(1]

constructed  accordance with another embodiment, the cap coupled to an aperture in a clamp
member of a cranial clamp, the cap being configured to overlie the clamp member so as to

reduce sharp edges or otherwise provide smoother edges for the clamp member; and
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[B826] Fig. 5B is a cross-sectional view of the cap shown in Fig. SA coupled to the

clamp momber through the line 5B-5B.

DETAILED BESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

(6827} Certain ferminology 1s used n the following description for convenience only
and is not limiting. The words "right", "left”, "lower” and "upper” designate directions in the
drawings to which reference is made. The words “proximally” and “distally” refor to directions
toward and away from, respectively, the surgeon using the surgical instrament. The words,
“anderior”, “posterior”, “superior”, “inferior” and related words and/or phrases designate
preferred positions and orientations in the human body to which reference is made and are not
meant 10 be himiting. The terminclogy inchides the above-Hsted words, derivatives thereof and
words of similar iraport.

[8028] Reforring to Figs. 1A-1D an implant asscmably 10 can include an implant,
ittustrated as a bone fixation member 14 that is configured to be coupled to at least one bone part
and a cap 18 that is configured to be coupled to the bone fixation member 14, In particular, the
bone fixation member 14 is configured to secure first and second bone parts of a target bone,
such as a sternum, that are separated at a fracture location together in a compressed
approximated position. As shown in Figs. 1A and 1B, the bone fixation member 14 can be
substantially configured as a cable tic, and extends horizontally along a longitudinal direction L
and 2 ateral direction A, and vertically along a transverse direction T. The boune fixation
member 14 includes a flexible strap 22 that is elongate along the longitudinal direction and an
implant body that is configured as a locking head 26 that extends from an ond of the strap 22
along the longitudinal direction L.

186291  The locking head can define an inner surface 24 such as a bone facing surface,
an guter surface 25, a slot 27 that extends through the locking head 26 from the bone facing
surface 24 to the outer surface 25, The locking head can further include at least one locking

7
I

tooth 28 that cxtends into the slot 27, The strap 22 can define a plurality of toeth 23 that arce
configured to engage the at least one tooth 28 of the locking head 26 as the strap 22 translates
through the slot 27. The implant body or locking head 26 can be substantially box shaped so as
to define at least onc unsmooth surface 30. For exampie, because the locking head 26 1s
substantially box shaped, edges of the locking head can be sharp or otherwise non-rounded.
Therefore, it can be said that the locking head 26 has at least one spsmooth surface 30, In the
ilhustrated cmbodiment, the bone facing surface 24 is the bottom surface of the locking head 26

and the at least one unsmooth surface 30 of the locking head 26 15 the top surface. ¥ should be
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appreciated, however, that the bone facing sorface 24 can be any sorface that faces the bone and
that the at least one unsmooth surface 30 can be any surface on the locking bead 26. Further, it
should be appreciated, that an unsmooth surface 30 can be any surface that is segmented, or
otherwise interrupted, any surface that inclhudes sharp edges, or any surface that inchides a
protuberance, for example.

[6038] With continued reference to Figs. 1A-1D, the cap 18 can be configured to be
coupled 1o the locking head 26, such that the cap 18 overlies the locking head or af least the
unsmooth surface 30 to thereby climinate the unsmooth surface and/or reduce the palpability of
the locking head 26. Therefore, the cap 18 can be configured to remove sharp edges from and/or
reduce the palpability of the locking head 26 when coupled to the locking head 26. As shown in
Figs. 1A and 1B the cap 18 inclades a cap body 34 that is corved or otherwise roumded so as to
reduce irritation that may be caosed to the surrounding soft tissae by the locking head 26. The
cap body 34 defines a first or upper end 38 and a second or lower end 42 that is spaced from the
first end 38 along the transverse direction. The cap body 34 further includes a cavity 46 that
extends into the lower end 42, The cavity 46 s configured to receive at least a portion of, such
as a major portion of the locking head 26. 1t should be appreciated, however, that the cavity 46
can be configured to receive any locking head, as desired.

166311  Asshown i Fig. 1C, the first end 38 of the cap body 34 defines an upper
surface 50 and the second end 42 of the cap body 34 defines a lower surface 54, The cap body
34 further defines two opposed side surfaces 58 that merge into the upper and lower surfaces 50
and 54. As shown, the cap body 34 s curved, or otherwise rounded along the longitudinal
direction L and includes a distal body end 64 and a proximal body end 68 spaced from the distal
body end 64 along the longitudinal direction L. The cap body 34 can be curved from a location
between the distal and proximal body ends 64 and 68 1o the proximal body end 68, Therefore,
the upper surface 50 is substantially convex along the longitudinal direction L. As shown in Fig.
1D, the upper surface 58 is curved such that the slope of the upper surface 5{} increases as the
upper surface 50 extends toward the proximal body end 68,

(6832}  As shown in Figs. 1B-1D, the cap body 34 can define an outer shell 80 and an
mmer shell 84 disposed within the outer shell 80, The mner shell 84 meludes a ceiling 70 and at
least one side wall 74 that extends down from the first end 38 and defines at least a first inner
surface 75a and a second inner surface 75b that is spaced from and substantially faces the first
mner surface 75a along a first direction (e.g. the lateral direction) such that the ceiling 70 and the
first and second toner surfaces 753 and 75b at least partially define the cavity 46. Inthe

ithistrated embodiment, the at least one side wall 74 defines a third surface 75¢ that joins the first
-5
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surface 75a to the second surface 75b such that the first, second, and third surfaces 75a-75¢ are
contimious. It should be appreciated, however, that the funer sheli 84 can include three side
wals that each defines the respective tnmer surfaces 75a-75¢. 1t should also be appreciated, that
the second inner surface 75b can face the first inmer surtace 75a such that a Hine that is orthogonal
to the second tnner surface 75a extends toward the first inner surface or at least has a directional
component that extends toward the first inner surface. Therefore, the first and second inner
surfaces 75a and 75b can define planes that are parallel 1o cach other or can define planes that are
obligue to cach other and still substantially face cach other.

16833} As shown in Fig. 1D, the distal end of the cap body 34 defines an opening 78
that extends jnto the cavity 46. The ceiling 70 and the at least one side wall 74 are configured to
cover the locking head 26 when the locking head 26 1s received within the cavity 46, and the
opening 78 is configured to allow the strap 22 to extend through the opening 78 when the
locking head 26 1s received within the cavity 46.

[8034] As shown in Fig. 1€, the outer shell 80 can define an inner surface 92 and the
inner shell 84 can further define an outer surface 96 that faces and is spaced apart from the inner
surface 92 along at least a portion of the surfaces 92 and 96. Because inner and outer surfaces 92
and 96 of the outer and inmer shells 80 and 84, respectively, are spaced from cach other, the inner
shell 84 1s configured to elastically flex relative to the outer shell 80 as the cavity 46 receives the
locking head 26. That is, the side walls 74 of the inner shell 84 are configured to glastically flex
outwardly between a first position and a second position as the cavity 46 receives the locking
head 26. It should be appreciated, however, that the inner shell 84 can be configured to be non-
flexible. Morcover, it should be appreciated, that the cap body 34 can be void of the inner shell
%4 and can define an outer shell that defines the cavity 46.

[B635]  With continued refercnce to Figs. 1B-1D, the cap 18 can further jnclude an
attachment mechanism that is contigured to couple the cap 18 to the locking head 26. Inthe
illustrated embodiment, the attachment mechanism inchudes at least one, such as g firstand a
second attachment member 100 that are configured to couple the cap 18 to the locking head 26.
As shown, the attachment mechanism or each attachment member 100 can be defined by or
otherwise extend from the at least one side wall 74 substantially along the first direction. Inthe
itlastrated embodiment, the first and second attachment members 100 extend toward each other
into the cavity 46 from a location that is proximate to the lower end 32 and are opposed to each
other along the first direction. The attachment members 100 can each define an abutment
surface 104 that faces the ceiling 70 of the cavity 36 such that when the cap 18 is coupled to the

locking head 26 the abutment surfaces 104 abut the bone facing surfaces 24 of the locking head
-6 -
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26 to thereby trap or otherwise secure the locking head within the cavity 46, It should be
appreciated, that the attachment members can include other configurations. For exarmpie, the
attachment members 100 can define C-clips.  Moreover, it should be appreciated that the cap 18
can include features other than the attachment members 100 that are configured to couple the cap
18 to the locking head 26. For example, the attachment mechanism can be a surface of the at
least one side wall 74 such that the surface creates a frictional fit with the locking head or the
attachment mechanisn can be a fixation member such as 2 needle. Even further, the first and
second attachment members 100 can be configured to abot respective bone facing sarfaces of the
locking head.

136361  In operation, a bore fixation members 14 may be placed about the bone
segments and of the sternum between adjacent ribs and the strap 22 can be pulled through the
slot 27, As the strap 22 is translated through the slot 27 of the locking head 26 the locking teeth
28 and 23 can cngage to prevent the tension that is induced in the strap 22 from causing the strap
22 to back out of the slot 27, Once the strap 22 has reached a maximum desired tension, the free
end of the bone fixation member 14 can be cut off.  After the free end is removed, the cap 1§
can be coupled to the locking bead 26 to therchy smooth out the sharp edges of the locking head
26.

186377 In another embodiment and in reference to Figs. 2A-2F, an implant assembly
110 can inchide an implant, Hlustrated as a bone plate 114 that is configured to be coupled to at
least one bone part, a first cap 11%a and/or a second cap 118b that are both configured to be
coupled 1o the bone plate 114, In particular, the bone plate 114 is configured 1o secure first and
second bone parts that are separated at a fractore location together in a compressed approximated
position. The bone plate 114 can include a plate body 126 that defines an inner surface 124 such
as a bone facing surface, an opposed outer surface 125, and a plurality of bone fixation apertures
127 that extend through the plate body 126 from the bone facing surface 124 to the outer surtace
125, The plate body 126 can further include at least one bone fixation element that extends
through one of the bone fixation apertures 127 and inte one of the bone parts to thereby couple
the bone plate 114 10 the bone part. The plate body 126 can be substantially box shaped so as to
define at least one unsmooth surtace 130, For example, because the plate body 126 4s
substantially box shaped, edges of the plate body 126 can be sharp or otherwise non-rounded.
Therefore, it can be said that the plate body 126 bas at least one unsmooth surface 130, Further,
the bone fixation clement that extends through one of the bone fixation apertures 127 can also

define the at least one unsmooth surface 130.
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[B838] With continued reference to Figs. 2A-2D, the cap 118a can be configured to be
coupled to the plate body 126, such that the cap 1183 overlies the plate body 126 or at least the
unsmoeoth surface 130 to thereby eliminate the unsmooth surface and/or reduce the palpability of
the plate body 126, Therefore, the cap 118a can be configured to remove sharp edges from
and/or reduce the palpability of the plate body 126 when coupled to the plate body 126. As
shown in Fig. ZA the cap 118a includes a cap body 134a that is curved or otherwise rounded so
as to reduce frritation that may be caused to the surrounding soft tissue by the plate body 126.
The cap body 134a defines a first or upper end 1382 and a second or lower end 1422 that is
spaced from the first end 13¥8a along the transverse direction. The cap body 134a further
focludes a cavity 146a that extends into the lower end 142a. The cavity 146a is configured to
receive at least a portion of the plate bedy 126.

[803%9] As shown in Fig. 2D, the first end 1382 of the cap body 134a defines an upper
surface 150a that is curved, or otherwise rounded along the lateral direction A and includes
distal body end 164a and a proximal body end 168a spaced fror the distal body end 164a along
the longitudinal direction L. The cap body 1348 can be corved along the lateral direction so as to
define a convex outer surface 150a. As shown in Fig. 2D, the upper surface 150a is curved such
that the slope of the upper surface 150a increases as the upper surface 150a extends laterally in
opposite directions from a centerline of the upper surface 150a.

[6848] As shown in Figs. 2B-2D, the cap body 134a can define an outer shell 180a and
an inner shell 184a disposed within the outer shell 180a. The inner shell 184a includes a ceiling
170a and at least two side walls 174a that extend down from the first end 138a and define at least
a first inner surface 1752 and a second inner surface 175b that is spaced from and substantially
faces the first inner surface 175a along a first direction (¢.g. the lateral direction) such that the
ceiling 1702 and the first and sccond inwer surfaces 175a and 175b at least partially define the
cavity 146a. In the illustrated embodiment, the inner shell 184a includes a first side wall 174a
and a second sidewall 174a that is spaced from the first side wall 174a such that the first inner
surface 175a is parallel to the second inner surface 175b. Further, in the iHustrated embodiment,
the ceiling 170a defines a recess 171 that is configured to receive a portion of a bone fixation
element head when the cap 118a is coupled to the implant boedy 126 over the bone fixation
element.

{6841} As shown in Fig. 2C, the distal end of the cap body 134a defines a first opening
178a that extends into the cavity 1464 and the proximal end of the cap body 134a defines a
second opening 178b that extends into the cavity 146a. The cavity 146a and the first and second

openings 178a and 178b together define a channel 179a that extends through the cap body 134a

Q
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along a second direction (e.g. the longitudinal direction) that is substantially perpendicular to the
first direction. The channel 1793 is configured to receive the plate body so as to cover a portion
of the plate body 126 and the openings 17%a and 178b arc configured to allow the plate body 126
to extend through the openings 178a and [ 785 when the portion of the plate body 126 s received
within the cavity 146a or chamnel 179a. It should be appreciated, that while the first and second
sidewalls 174a are cach contimious along the second direction, the first and second sidewalls
174a can be segmented along the second direction, as desired.

#0842} As shown in Fig, 2D, the outer shell 180a can define an inner surface 1922 and
the inner shefl 184a can further define an outer surface 196a that faces and is spaced apart from
the trmer surface 192a along at least a portion of the surfaces 192a and 196a. Because tnner and
outer surfaces 1922 and 1964 of the outer and inner shells 180a and 184a, respectively, are
spaced from each other, the nner shell 184a is configured to elastically flex relative to the outer
shell 180 as the cavity 146a receives the plate body 126, That is, the side walls 1743 of the
wmer shell 184a are configured to clastically flex outwardly between a first position and a second
position as the cavity 146a receives the plate body 126, Tt should be appreciated, however, that
the inner shell 184a can be configured to be non-flexible. Morcover, it should be appreciated,
that the cap body 134a can be configured such that the outer shell defines the cavity 146a.

1668431  With continued reference to Fig. 21, the cap 118a can further include an
attachment mechanism that is configired to couple the cap 118ato the body 126, Inthe
illustrated embodiment, the attachment mechanism inchides at least ong, such as a firstand a
second attachment member 200a that are cach configured to capture the cap 118a 1o the body
126.. As shown, the attachment mechanism or each attachment member 200a can be defined by
or otherwise extend from the at least one side wall, such as from cach of the first and second side
walls 174a substantially along the first direction. In the illustrated embodiment, the first and
second attachment members 200a extend toward each other into the cavity 146a from a location
that is proximate to the lower end 142a and are opposed to cach other along the first direction.
The attachment members 200a can cach define an abutment surface 204a that faces the ceiling
170a of the cavity 1462 such that when the cap 118a is coupled to the plate body 126 the
abutment surfaces 204a abut the bone facing surface(s) 124 of the plate body 126 to thereby trap
or otherwise secure the plate body 126 within the cavity 146a. It should be appreciated, that the
attachment members can inciude other configurations. For example, the attachment members
200a can define C-clips.  Moreover, it should be appreciated that the cap 118a can nclade

features other than the attachment members 200a that are configured to couple the cap 118ato
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the plate body 126. For example, the attachment mechanism can be respective surfaces of the
side walls 174a such that the surfaces create a frictional fit with the body.

[6044]  inthe illustrated embodiment, the first and second side walls 174a are spaced
from each other such that the first and second nner surfaces 175a and 175b abut outer side
surfaces 208 of the tmplant body 126 when the cap 1183 s coupled 1o the implant body 126, In
operation, a plate 114 may be placed on at least two bone parts and secured to the bone parts
with respective bone fixation elements. The cap 118a can then be coupled to the plate body 126
to thereby smooth out the sharp edges of the plate body 126, The cap 118a can be coupled to the
implant body 126 such that the cap 118a overlies the bone fixation clement of the implant body
126 or over a portion of the tmplant body 126 betweon adjacent boune fixation clement receiving
apertures.

[80458] DMNow in reference to Figs. 2A, 2B, 2C, and 2E, the cap 118b can be configured
to be coupled to the plate body 126 through one of the bone fixation apertures 127, such that the
cap 118b overlies the plate body 126 or at least the ursmooth surface 130 1o therchy elinvinate
the unsmooth surface and/or reduce the palpability of the plate body 126, Therefore, the cap
118b can be contigured to remove sharp edges from and/or reduce the palpability of the plate
body 126 when coupled to the plate body 126, As shown in Figs. 2A and 28 the cap 118b
ncludes a cap body 134b that is curved or otherwise rounded so as to reduce frritation that may
be caused to the sarrounding soft tissue by the plate body 126, The cap body 134b defines a
first or upper end 138b and a second or lower end 142b that is spaced from the first end 138b
along the fransverse direction. The cap body 134b further includes a cavity 146b that extends
tnto the lower end 142b. The cavity 146b is configured to receive at least a portion of the plate
body 126.

[3846]  As shown  Fig. 2B, the first end 138b of the cap body 134b defines an upper
surface 150b that 15 curved, or otherwise rounded along the lateral direction A and includes a
distal body end 164b and a proximal body end [68b spaced from the distal body end 164b along
the longitudinal divection L. The cap body 134b can be curved along the lateral direction 5o as {o
define a convex outer surface 150b. As shown in Fig. 2E, the upper surface 1506 15 curved such
that the slope of the upper surface 150b increases as the upper surface 150b extends laterally in
opposite divections from a centerline of the upper surface 150b.

#0477  As shown in Figs. 2A-2C and 2E, the cap body 134b can defing an outer shell
180b and an inner shell 184b disposed within the outer shell 180b. The outer shell 184b inchudes
a ceiling 170b and the inner shell 184b mchides at least one side wall 174b that define at least a

first inner surface 175¢ and 3 second mner surface 175¢ that is spaced from and substantially
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faces the first inner surface 175¢ along a first direction (e.g. the lateral direction). As shown in
Fig. 2D, the outer shell 180b can define first and second inner surfaces 192 and the inner shell
184b can further define first and sccond outer surfaces 196b that face and are spaced apart from
the nner surfaces 192b along at least 4 portion of the surfaces 192a and 1963, The ceiling 170b,
inner surface 192h and outer surface 196b at least partially define the cavity 146b. Because
inner and outer surfaces 192b and 196b of the outer and inner shells 180b and 184b, respectively,
are spaced from each other, the inner shell 184b is configured to clastically flex relative to the
outer shell 130b as the cavity 146b receives the plate body 126. That is, the at least one side wall
174b of the inner shell 184b is configured to clastically {lex jnwardly between a first position and
a second position as the cavity 146b receives the plate body 126, It should be appreciated,
however, that the fnner shell 184a can be contfigured to be non-tlexible, as desired.

[8048] The inner shell 184b or at least the at least one side wall 174b can be configured
to be inscrted through one of the bone fixation apertures 127 of the plate body 126, Inthe
tlustrated embodiment, the at feast one side wall 174b is substantially continuous and is
substantially cylindrical in shape. It should be appreciated, however, that the at least one side
wall 174b is discontinuous and/or has a different shape as desired, so long as the inner shell 184b
can be passed through one of the bone fixation apertures 127,

[684%]  As shown i Fig. 2C, the distal end of the cap body 134b defines a first opening
1738¢ that extends into the cavity 146b and the proximal end of the cap body 134b defines a
second opening 178d that extends into the cavity 146b. The cavity 146b and the first and second
openings 178¢ and 1784 together define a channel 179h that extends through the cap body 134b
along a second direction (e.g. the longitudinal direction) that is substantially perpendicular to the
first direction. The channel 179 is configured to receive the plate body so as to cover g portion
of the plate body 126 and the openings 178¢ and 178¢ are configured to allow the plate body 126
to extend through the openings 178¢ and [ 78d when the portion of the plate body 126 s received
within the cavity 146b or channel 17%h.

[8058] With continued reference to Fig. 2E, the cap 118b can further inchude an
attachment mechanism that 18 configured to couple the cap 118b to the body 126, Inthe
Hlustrated embodiment, the attachment mechanism includes at least one, such as a firstand a
second attachment member 200b that are configered to couple the cap 118b to the body 126.. As
shown, the attachment mechanism or cach attachment member 200b can be defined by or
otherwise extend from the at least one side wall substantially along the first direction. In the
ithustrated embodiment, the first and second attachment members 200b extend away from each

other into the cavity 146b from a location that is proximate to the lower end 142b and are
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opposed to each other along the first direction. The attachment members 200b can cach define
an abutment surface 204b that faces the ceiling 170b of the cavity 146b such that when the cap
118b is coupled to the piate body 126 the abutment surfaces 204b abut the bone facing surface(s)
124 of the plate body 126 1o thereby trap or otherwise secure the plate body 126 within the cavity
146b. The first and second attachment members 200b can extend around the side wall so as to
define a continuous attachment member. Further the attachment member 200b can be opposed
along any direction as desired. It should be appreciated, that the attachment mombers can
mnchude other configurations. For example, the attachment members 200b can define C-clips.
Morcover, it should be appreciaied that the cap 118b can include features other than the
attachment members 200b that arc configured to couple the cap 118b to the plate bedy 126, For
exarmple, the attachment mechanism can be respective surfaces of the side walls 174b such that
the surfaces create a frictional fit with the body or the attachment mechanism can be a fixation
member such as a needle. Even further, the first and second attachment members 200b can be
configured to abut rospective bone facing surfaces of the place body.

[#051]  Inthe tlhustrated embodiment, and in continued reference to Fig. 2E, the at least
one side wall 174b is configured such that the outer surface abuts inner surfaces 209 of the
impland body 126 that define the boue fixation apertares 127 when the cap 118b 18 coupled to the
implant body 126. In operation, a plate 114 may be placed on at least two bone parts and
secured to the bone parts with respective bone fixation elements. The cap 118b can then be
coupled to the plate body 126 to thereby smooth out the sharp edges of the plate body 126, The
cap 118b can be coupled to the implant body 126 such that the cap 118b overlies the bone
fixation clement aperture with or without a bone fixation element of the implant body 126 or
over a portion of the implant body 126 between adjacent bone fixation cicment receiving
apertures.

1668382}  In another embodiment and in reference to Figs. 3A-3D, an implant assembly
310 can mclude an implant, lustrated as a bone fixation element, such as a pedicle screw and
fixation rod system 314 that is configured to be coupled to at least one vertcbra and a cap 318 is
configured to be coupled 1o the system 314, Iv particular, the system 314 is configured to secure
first and second bone parts such as a first and second vertebra. The system 314 can include »
pedicle screw 326 and a spinal fixation rod 325 that is secured to the pedicle screw 326, The
spinal fixation rod 325 can define an inner sorface 324 such as a bone facing surface and an
opposed outer surface 321, The pedicle screw 326 can include a head portion 323 that defines a
rod receiving channel, an engagement portion that extends from the head portion 323 and is

configured to attach to bone, and a set screw 327 configured to couple to the head portion 323 so
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as to secure the spinal fixation rod 325 within the rod receiving channel. The head portion 323
and/or the set screw 327 can define at least one unsmooth surface 330, Thercfore, it can be said
that the pedicie screw and bone fixation rod are an implant body that defines at least one
unsmooth surface 330, 1t should be appreciated, that while the spinal fixation rod 325 defines a
bone facing surface that the pedicle screw can also define a bone facing surface of the system
314.

[B853]  With continued reference to Figs. 3A-3D, the cap 314 can be configured te be
coupled to the system 314 and in particelar to the head portion 323 of the pedicle screw 326
and/or 1o the spinal fixation rod 325, such that the cap 318 overlies the gystem 326 or at least the
unsmoeoth surface 330 fo thereby eliminate the unsmooth surface and/er reduce the palpability of
the system 326. Therefore, the cap 318 can be configured to remove sharp edges from and/or
reduce the palpability of the system 326 when coupled to the system 326. As shown in Fig. 3A
the cap 318 inciudes a cap body 334 that is curved or otherwise rounded so as to reduce irritation
that may be caused to the surrounding soft tissue by the system 326, The cap body 334 defines
a first or upper end 338 and a second or lower end 342 that 1s spaced from the first end 338 along
the transverse divection. The cap body 334 further includes a cavity 346 that extends into the
lower end 342, The cavity 346 is configured to receive at least a portion of the system 326 such
as at least a portion of the head portion 323 and/or the spinal fixation rod 3285,

[8054] As shown in Fig. 3D, the first end 338 of the cap body 334 defines an upper
surface 350 that is curved, or otherwise rounded and includes a distal body end 364 and a
proximal body end 36% spaced from the distal body end 364 along the longitudinal divection L.
The cap body 334 can be aurved or otherwise dome shaped so as to define a convex cuter surface
350. Asshown in Fig. 3C, the upper surface 350 is curved such that the slope of the upper
surface 350 increases as the upper surface 350 extends outward from a centerline of the upper
surface 350,

{8055 As shown in Figs, 3A-3D, the cap body 334 can define an outer shell 380 that
includes a ceiling 370 and at least one side wall 374 that extends down from the first end and
defines at lcast a first inner surface 3753 and a sccond inmer surface 375b that is spaced from and
substantially faces the first inner surface 375a along a first direction {¢.g. the lateral direction)
such that the ceiling 370 and the first and second tnner surfaces 375a and 375b at least partially
define the cavity 346. In the illusirated embodiment, the outer shell 386 includes a contimious
side wall 374 that is cylindrically shaped such that the first and second nner surfaces 3752 and

375b are continuouns with each other so as 1o be a single surface.
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{88561 As shown in Fig. 3D, the distal end of the cap body 334 defines a first opening
378a that extends inio the cavity 346 and the proximal end of the cap body 334 defines 3 second
opening 378b that extends into the cavity 346, The cavity 346 and the first and second oponings
378a and 378b together define a chanmel 379 that extends through the cap body 334 along a
second direction {(e.g. the longitudinal direction) that is substantially perpendicular to the first
direction. The channel 379 is substantially cyhindrically shaped and is configured to receive the
spinal fixation rod 325 so as to cover a portion of the spinal fixation rod 325 and at leasta
portion of the head portion 323 of the pedicle screw 326 and the openings 378a and 378b are
configured to allow the spinal fixation rod 325 to cxtend through the openings 378a and 378b
when the portion of the spinal rod 325 is received within the cavity 346 or channel 379, It
should be appreciated, that while the sidewall 374 is continuous, the sidewall 374 can be
segmenied, as desired.

{88571 As shown in Fig. 3C, the sheli 380 is configured to clastically ficx as the cavity
346 receives the head portion 323 and/or the rod 325, That is, the side wall 374 15 configured 1o
elastically flex outwardly between a first position and a second position as the cavity 346
receives the head portion 323 and/or the rod 325.

[B658]  With continued refercnee to Fig. 3D, the cap 318 can further fnclude an
attachment mechanism that is configured to couple the cap 318 to the system 314, Inthe
illustrated embodiment, the attachment mechanism inchudes at least one, such as a firstand a
second attachment member 400 that are configured to couple the cap 318 to the system. As
shown, the attachment mechanism or cach attachment meomber 400 can be defined by or
otherwise extend from the at least one side wall substantially along the first divection. In the
itlosirated embodiment, the first and second attachment members 400 extend toward each other
foto the cavity 346 and are opposed to cach other along the first direction. The attachoent
members 400 can each define an abutment surface 404 that faces the ceiling 370 of the cavity
346 such that when the cap 318 is coupled to the system 314 the abutment surfaces 404 abut the
bone facing surface(s) 324 of the spinal fixation rod 325 to thereby trap or otherwise secure the
head portion 323 and spinal fixation rod 325 within the cavity 346, It should be appreciated,
that the attachment members can inchude other configarations. For example, the attachment
members 404} can define C-chips. Moreover, it should be appreciated that the cap 318 can
include featores other than the attachmeont members 400 that are configured to couple the cap
318 to the system 314, For example, the attachment mechanism can be respective surfaces of the
side walls 374 sach that the surfaces create a frictional fit with the system or the attachment

mechanism can be g fixation member such as a needle. Even further, the first and sccond
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attachment members 400 can be configured to abut respective bone facing surfaces of the head
portion 323.

166591 In operation, a pedicle screw may be attached to a veriebra and a spinal fixation
rod mad be attached to the pedicle screw to thereby form a spine fixation system 314, The cap
3138 can then be coupled to the pedicle screw and/or the spinal fixation rod to thereby smooth out
the sharp cdges of the pedicle screw. The cap 318 can be coupled o the system 314 such that the
cap 318 overlies the head portion of the pedicle screw, for example as shown in Figs. 3B-3D.

[8868] In another embodiment and in reference to Figs. 4A-4E, an implant assembly
410 can include an troplant, illustrated as a distractor, such as a palatal distractor 414 that is
contigured to be coupled to at least two boune parts and a cap 418 that is configured to be coupled
to the distractor 414, In particular, the distractor 414 is configured to couple to first and second
bone parts so that the bone parts can be moved away from cach other using the distractor 414,
For cxample, the distractor 414 can be configured o cxpand an individual’s maxilla. It should
be appreciated, however, that the distractor 414 can be configured to expand any bonge as desired.

#0611 As shown in Figs. 4A-4C, the distractor 414 can include a distractor body 426,
a first coupling member 425a that extends from a first end of the distractor body 426 and a
second coupling momber 425b that extends from & sccond opposed end of the distractor body
426. The first and second coupling members 425a and 425b are configured to be attached to
respective bone parts. The distractor body 426 15 configured to move at least one of the first and
second coupling members 4252 and 425b away from the other so as to cause at least ong of the
bone parts to move away from the other. The distractor body 426 can define an inver surface
424 such as a tissue facing surface and an opposed outer surface 425, The distractor body 426
can further define at least one vnsmooth surface 430,

[3662]  With continucd refercnee to Figs. 4A-4E, the cap 414 can be configured to be
coupled to the distractor 414 and in particular to the distractor body 426, such that the cap 418
overlies the distractor body 426 or at least the ymsmooth surface 430 to thereby climinate the
unsmooth surface and/or reduce the palpability of the distractor body 426. Therefore, the cap
418 can be configured to remove sharp edges from and/or reduce the palpability of the distractor
body 426 when coupled to the distractor body 426. As shown n Figs. 4A and 4B the cap 418
inchades a cap body 434 that is curved or otherwise rounded so as to redace irritation that may be
caused to the surrounding soft tissue (e.g. 3 tongue) by the distractor body 426, The cap body
434 defines a first or upper end 438 and a second or lower end 442 that is spaced from the fivst

end 438 along the transverse direction. The cap body 434 further includes a cavity 446 that
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extends into the lower end 442, The cavity 446 is configured to receive at least a portion of the
distractor body 426.

1668631 As shown i Fig. 48, the first end 438 of the cap body 434 defines an upper
surface 450 that is curved, or otherwise rounded and inchides a distal body end 464 and a
proximal body end 468 spaced from the distal body end 464 along the longinidinal direction L.
The cap body 434 can be curved or otherwise rounded along the lateral direction 5o as o define a
convex outer surface 456. As shown in Fig. 4E, the upper surface 430 is curved such that the
stope of the upper surface 450 increases as the upper surface 450 extends outward from a
centerline of the upper surface 450,

[B664]  As shown i Figs. 4B-4E, the cap body 434 can define an outer shell 480 that
meludes a ceiling 470 and at least one side wall 474 that extends from the first end 438 and
defings at least a first inner surface 475a and a second inoer surface 475b that is spaced from and
substantially faces the first inner surface 475a aloung a first direction {e.g. the lateral direction)
such that the ceiling 470 and the first and second inner surfaces 475a and 475b at least partially
define the cavity 446, In the illustrated embodiment, the outer shell 480 includes first and
second side walls 474 that arc paralicl to each other and opposed to cach other along the first
direction such that the first and second inner surfaces 475a and 473b are parallel 1o cach other
and opposed to each other along the first direction.

{88651 As shown in Fig. 4C, the distal end of the cap body 434 defines a first opening
478a that extends into the cavity 446 and the proximal end of the cap body 434 defines a second
opening 478b that extends tuto the cavity 446, The cavity 446 and the first and second openings
478a and 478b together define a channel 479 that extends through the cap body 434 along 2
second direction (e.g. the longitudinal direction) that is substantially perpendicular to the first
direction. The chanuel 479 is substantially cyhndrically shaped and is configured to receive the
distractor body 426 so as to cover a portion of the distractor body 426 and the openings 478a and
478b are configured to allow the first and second coupling members 425a and 425b o extend
through the openings 478a and 4780 when the portion of the distractor body 426 is received
within the cavity 446 or channel 479,

[B866]  As shown m Fig. 4C, the shell 480 15 configured to elastically flex as the cavity
446 receives the distractor body 426, That is, the side walls 474 are configured to elastically flex
outwardly between a first position and a second position as the cavity 446 receives the distractor
body 426.

{86677 With continued reference to Fig, 4C, the cap 418 can further include an

attachment mechanism that 1s configured to couple the cap 418 to the distractor 414, In the
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illustrated embodiment, the attachment mechanism includes at least one, such as first, second,
third, and fourth attachment members 400 that are configured to couple the cap 418 to the
distractor, As shown, the attachment mechanism or each attachment member 500 can be defined
by or otherwise extend from the at least one side wall substantially along the first divection. In
the illustrated embodiment, the first and second, and the third and fourth attachment members
500 extend toward cach other into the cavity 446 and arc opposed to each other along the first
direction. The attachment members 500 can cach define an abutmoent surface 504 that faces the
ceiling 470 of the cavity 446 such that when the cap 418 is coupled to the distractor 414 the
abutment surfaces 504 abut the inner surface(s) 424 of the distracior body 426 to thereby trap or
otherwise secure the distractor body 426 within the cavity 446. It should be approciated, that the
attachment members can include other configurations. For example, the attachment members
SO0 can define C-clips. Moreover, it should be appreciated that the cap 418 can inclade features
other than the attachment members 500 that are configured to couple the cap 41¥ to the distractor
414, For cxample, the attachment mechanism can be respective surfaces of the side walls 474
such that the surfaces create a frictional fit with the system or the attachment mechapism can be
a fixation member such as a needle. Even further, the first and second attachment members 500
can be configured to abut respective inner surfaces of the distractor body 426,

[6668] In operation, a distractor 414 may be attached to a pair of palatal bone portions.
The cap 418 can then be coupled to the distractor 414 to thereby smooth out the sharp edges of
the distractor 414. The cap 418 can be coupled to the distractor 414 such that the cap 418
overlics the distractor body 426, for example as shown in Figs. 48-4E.

{8869} In another embodiment and in reference to Figs. SA and 5B, an implant
assembly 510 can include a cap 518 that is configured to be coupled to an aperture 519 defined
by an anatomical structure 520 such as a clamp member of a cranial clanyp as Ulustrated. In
particular the cap 518 can be configired to be coupled to the implant $20 through an aperture
$19, such that the cap 518 overlies the aperture 519 or at least an unsmooth surface of the
implant 52{ to thereby eliminate the unsmooth surface and/or reduce the palpability of the
wnplant. Therefore, the cap 518 can be configured to remove sharp cdges from and/or reduce the
palpability of the implant when coupled to the implant. As shown in Fig. 5B the cap 518
inchades a cap body 534 that is curved or otherwise rounded so as to correspond to the curved
surface of the implant 520 and thereby reduce irritation that may be caused to the surrounding
soft tissue by the implant $20. The cap body 534 defines a first or upper end 538 and a second
or lower end 542 that is spaced from the first end 538 along the transverse direction. It should be

appreciated that the cap 518 can be further configured to couple to an aperture defined by a bone
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such that the cap 518 overlies the bone when coupled to the bone. For example, cap 518 can be
configured to engage an aperture defined by the boue to thereby couple the cap 518 to the bone.

166761 As shown  Fig. 5B, the first end 538 of the cap body 534 defines an upper
surface 550 that is curved, or otherwise rounded so as to define a convex outer surface 858, The
cap body 534 can define an outer shell 380 and an inner shell 584 disposed within the outer shell
581, The outer shell 584 includes a ceiling 570 that substantially corresponds to the outer
surface of the implant 520 and the joner shell 584 includes at least one side wall 574 that define
at least a first inner surface 575a and a second mner surface 575b that is spaced from and
substantiaily faces the first inner surface 5752 along a first direction {¢.g. the lateral direction).
As shown in Fig. 5B, the inner shell 584 can further define an outer surface 596, Becausc the
mmer surfaces 575a and 575b are spaced from each other, the mmer shell 584 is configured to
clastically flex relative to the outer shell 580 when the inner shell 584 i received by the aperture
519. That is, the at least one side wall S74b of the inner shell 584 is configured to elastically fiex
mwardly between a first position and a second position as the inner shell 584 s received by the
aperture 519, It should be appreciated, however, that the inner shell 584 can be configured to be
non-flexible, as desired.

{80711 The inner shell 584 or at least the at least one side wall 374 can be configured to
be mserted through one of the apertures of the implant 520 or into the aperture of the bone. In
the illustrated embodiment, the at least one side wall 574 is substantially continuous and is
substantially cylindrical in shape. It should be appreciated, however, that the at least one side
wall 574 is discontinuous and/or has & different shape as desired, so long as the funer shell 584
can be passed throogh a aperture in the implant or bone.

18072  With continued reference to Fig. 58, the cap 518 can further inchude an
attachment mechanism that is configured to couple the cap 518 to the implant or bone. Tn the
ithustrated embodiment, the attachment mechanism includes at least one, such as a firstand a
second attachment member 600 that are configured to couple the cap $18 to the implant or bone.
As shown, the attachment mechanism or attachment members 600 can be defined by or
otherwise extend from the at least one side wall and can be substantially continuous as the
attachment member extends around the side wall. Therefore, it can be said that at least a portion
of the at least one attachment member 600 extends away from another at least a portion of the at
least onc attachment member 600 and the at least a portions of the attachment member 600 are
opposed to each other along the first direction. The attachment member 600 can be configured
to provide an interference fit with the implant 520 when the inner shell 584 is received by the

aperture 519 as illosirated in Fig, SB. H should be appreciated, however, that the attachment
- 18-



WO 2014/116516 PCT/US2014/012037

member 600 can be configured to define an abutment surface that is configured to abut an toner
surface of the tmplant 520, Further ¢t should be approciated that the attachment mechanism can
be an external surface of the side wall 574 such that the external surface creates a frictional fir
with the bone or implant.

{66731 While the foregoing description and drawings represent the preferred
cmbodiments of the present invention, it will be understood that various additions, modifications,
combinations and/or substitutions may be made thercin without departing from the spirit and
scope of the invention as defined in the accompanying claims. In particudar, it will be clear to
those skilled in the art that the invention nmyay be embodied in other specific forms, structures,
arrangements, proportions, and with other elements, materials, and compounents, without
departing from the spirit or essential characteristies thereof. One skilled in the art will appreciate
that the invention may be used with many meodifications of structure, arrangement, proportions,
materials, and components, which are particularfy adapied to specific environments and
operative requirements without departing from the principles of the invention. In addition,
features described herein may be used singularly or tn combination with other features. For
cxample, features described in connection with one embodiment may be used and/or
interchanged with features described in another embodiment. The presently disclosed
embodiments are therefore to be considered in all respects as illustrative and not restrictive, the
scope of the invention being indicated by the appended claims, and not Hmited to the foregoing
description.

[8074] 1t will be appreciated by those skilled in the art that various modifications and
alterations of the invention can be made without departing from the broad scope of the appended
claims. Some of these have been discussed above and others will be apparent to those skilled in

the art.
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What is Claimed:

1. A cap configured to be coupled 1o an implant having an implant body, the cap
comprising:

a cap body that includes a shell having at least one sidewall that defines at least a first
inner surface and a second inner surface that is spaced from and substantially faces the first inner
surface, the cap body defining a cavity that is sized to receive at keast a portion of the tuplant
body such that the shell elastically flexes between a first position and a second position as the
cavity receives the at least a portion of the implant body; and

an attachment mechanism detined by the at least one sidewall,

wherein the attachment mechanism 1s configured to capture the at least a portion of the

implant body within the cavity when the shell is in the second position.

2. The cap of claim 1, wherein the first and second surfaces are spaced along a first
direction and the attachment mechanism includes a first attachment member that extends from
the at least one sidewall substantially along the first direction, and a second attachment member
that extends from the at least one sidewall substantially along the first direction,

3. The cap of claim 2, wherein the first and second attachment members are configured to
abut respective bone facing surfaces of the implant when the at least a portion of the tmplant

body 1s captured within the cavity.

4. The cap of any one of claims 2 or 3, wherein the first and second attachment members are

opposed to cach other along the first direction.

s The cap of any one of claims 2 to 4, wherein the first and second attachment members

extend toward cach other substantially along the first direction.

6. The cap of any one of claims 2 to 5, wherein the at least one sidewall defines a third

surface that joins the first surface to the second surface.

7. The cap of claim 6, wherein the first, second, and third surfaces are continuous.

8. The cap of claim 2, whercin the shell defines the cavity.
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9. The cap of cleim %, wherein the cap body further includes an outer shell that defines an
inner surface, wherein the shell is an inper shell that further defines an outer surface that faces
and is spaced apart from the inner surface of the outer shell such that the inmer shell is configured
to flex outwardly toward the outer shell as the cavity receives the at least a portion of the mplant

body.

10.  Thecap of any one of claims 1 to 9, wherein the cap body defines an outer surface that is

at least partially convex.

1. The cap of claim 2, wherein the cavity includes a ceiling and each of the first and second

attachment members defines an abutment surface that at least partially faces the ceiling.

12, The cap of claim 2, wherein the cap body defines s first opening that extends into the
cavity such that a portion of the implant extends through the opening when the at least a portion

of the implant body is received by the cavity.

13, Thecap of claim 2, wherein the shell defines the cavity and the cap body defines first and
second openings that extend into the cavity such that the cavity and first and second openings
define a chaonel that extends through the cap body along a second direction that is substantially

perpendicular to the fivst direction.

14, The cap of claim 13, wherein the at least one sidewall includes a first sidewall and a

second sidewall that is spaced from the first sidewall along the first direction.

15,  The cap of claim 13, whercin the channel is at least partially cylindrical in shape,

16.  Thecap of claim 1, wherein the cap body further includes an outer shell and the shell is
an inner shell, the outer shell defining the cavity and the inmer shell being configured to flex such
that the first and second surfaces move toward each other as the cavity receives the at least a

portion of the implant body.

17, The cap of claim 16, wherein the inner shell is sized to be recetved by an aperture defined

by the implant.
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1&. The cap of claim 17, wherein the attachment mechanism is an external surface of the at
least one sidewall such that the external surface is configured to form a frictional it with the

implant when the inner shell is mserted inte the aperture.

19.  The cap of claim 17, whercin the at least one sidewall is cylindrical such that the first and

second mner surfaces are continuous so as to define a single cylindrical surface.

20, The cap of claim 2, wherein the first and second attachment members extend away from

cach other sobstantially along the first direction.

21, Thecap of claim 1, wherein the cap body includes a first end and a second end, the cavity
extending iuto the second end toward the first end, the at least one side wall extend from the fivst

end such that the at least one sidewall is flexible relative to the first end.

22, Animplant assembly comprising:

an implant configured to be coupled to at least one bone part, the implant including an
implant body;

a cap configured to be coupled to the implant body such that the cap overlies at least a
portion of the implant body, the cap including a shell that defines a cavity that is configured to
receive at least a portion of the implant body such that the shell clastically flexes relative to the
wnplant body as the cavity receives the at least a portion of the implant body to thereby couple
the cap to the tmplant,

wherein the cap defines an outer surface that is aqurved.

23, The implant assembly of claim 22, wherein the implant is a bone plate that is configured
to be coupled to at least two bone parts, the bone plate defining a bone facing surface, an ouster
surface that is opposiic the bone facing surface, and a plurality of bone fixation holes that extend
from the outer surface to the bone facing surface.

24.  The implant assembly of claim 23, wherein the cap further includes an ooter shell that
defines an inner surface, and wherein the shell is an inner shell that defines an outer surface that

faces and is spaced apart from the inner surface of the outer shell such that the inmer shell 1s
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configured to flex relative to the cuter shell as the cavity recetves the at least a portion of the

implant body.

25, The implant assembly of claim 24, wherein the cap includes at least one attachment
member that extends from the inner shell and into the cavity the at least one attachment member
defining an abutment surface that faces a ceiling of the cavity such that the abutment surface

abuts the bone facing surface when the cap is coupled fo the bone plate,

26, The imoplant assembly of claim 24, wherein the inner shell is configured to extend
through one of the bone fixation holes, and wherein the cap includes at least one attachment
member that extends from the inner shell and toward the outer shell, the at feast one attachment
member defining an abutment surface that is configured to abut the bone facing surface when the

cap is coupled to the bone plate.

27.  The implant assembly of claim 24, wherein the cap detines first and second openings that
cxtend into the cavity such that the cavity and first and sccond openings define a channel that

receives the bone plate.

28, The implant assembly of claim 22, wherein the implant 15 a bone fixation member having
a locking head and a strap that is configured to pass through the locking head along an insertion
direction so as to form a loop, the cavity being configured to receive at least a portion of the

locking head.

29, The tmplant assembly of claim 28, wherein the cap defines a first opening that extends
into the cavity such that a portion of the strap extends through the opening when the at least a

portion of the locking head is received by the cavity.

30, The implant assembly of claim 28, wherein the cap further includes an outer shell that
defines an inner surface, and wherein the shell is an inner shell that defines an outer surface that
faces and is spaced apart from the inner surface of the outer shell such that the inmer shell 1s
configured to flex relative to the outer shell as the cavity receives the at least a portion of the

locking head.
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31, The tmplant assembly of claim 22, wherein the implant 18 a palatal distractor having a
body, a first engagement maember coupled to a first end of the body, and a second engagement
merober coupled to a second end of the body, the cavity being configured to receive at least a

portion of the body.

32, The implant assembly of claim 22, wherein the implant includes a bone screw having a
bone engagement portion and a rod receiving portion, and a spinal rod configured to be received
by the rod receiving portion, the cavity being configured to receive at least a portion of the spinal

rod and the rod receiving portion.

33. The implant assembly of ¢laim 32, wherein the cap defines first and sccond openings that
extend into the cavity such that the cavity and first and second openings define a channel that

receives the at least a portion of the spinal rod and the rod receiving portion.

34, The implant assembly of claim 33, wherein the cap includes a pair of attachmeont
members that exiend into the cavity and are configured to abut a bone facing surface of the

spinal rod.

35, The tmplant assembly of claim 22, wherein the cap defines first and second openings that
extend into the cavity such that the cavity and first and second openings define a channel that
extends through the cap along a first direction, and wherein the cuter surface of the cap is curved

along a second direction that is perpendicalar to the first direction.

36, The implant assembly of claim 35, wherein the cuter surface is also curved along the first
direction.
37 A method of fixing a first bone part relative to a second bone part, the method
comprising:

fixing a first bone part relative to a second bone part with an implant that defines a bone
facing surface and an opposed outer surface;

positioning a cap defining a curved outer surface over the outer surface of the implant,
the cap having a shell that defines a cavity, the cap further having at least one attachment

member that extends from the shell: and
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moving the cap toward the implant sach that the cavity receives a portion of the implant
and ugotil the at least one attachment member abuts the bone facing surface io thereby couple the

cap to the implant.

38. The method of claim 37, wherein the moving step comprises causing the sheil to flex as

the cavity receives the portion of the implant.

39, Acap configured to be inserted into a aperture defined by an anatomical structare, the
cap conywising:

a cap body that includes a shell having at least one sidewall that defines at least a first
mner surface and a second fnner surface that 1s spaced from and faces the fivst inner surface, such
that the shell elastically flexes between a first position and a second position as the shell is
inserted into the aperture; and

an attachment mechanism defined by the at least one sidewall,

wherein the attachment mechanism is configured to engage the bone when the shell is

inserted into the perforation to thercby couple the cap to the bone.

40.  The cap of claim 39, wherein the shell is an fmer shell and the cap body further includes
an guter shell that that 1s configured to overlie an outer surface of the anatomical structure when

the inner shell is inserted into the aperture.

41, The cap of claim 39, wherein the attachment mechanism inclades a first attachment
member that extends from the at least one sidewall substantially along a first direction and a
second attachment member that extends from the at least one sidewall substantially along the

first divection.

42, The cap of claim 40, wherein the anatomical structure 1s clamp member of a cranial
clamp.
43, The cap of claim 40, wherein the anatomical structure 1s bone.
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