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Abstract of the disclosure

An i1nstrument for wuse in moving bone fragments of a bone
fracture with respect to one another is disclosed. Preferably,
movement of a portion of the instrument causes translational
movement of a first bone fragment with respect to a second bone
fragment. In certain embodiments, the instrument is used in
conjunction with a bone plate and an elongate element, such as a
K-wire. Methods for utilizing the instrument and moving bone

fragments with respect to each other are also disclosed.

(Fig. 3)
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ComEression instrument

BACKGROUND OF THE INVENTION
[0001] The present invention relates to the field of bone
fracture repair, and more particularly, to a compression

instrument for use in conjunction with a bone plate.

[0002] For many years, bone plates and other fixation means have
been widely wutilized by doctors and surgeons for repairing
fractures formed in bones. Such fractures typically result in
otherwise unitary bone structures being split into two or more
fragments, with many of these bone fractures resulting in two
separate fragments. Essentially, it has been the general
practice to reset the different bone fragments to their original
position, place a bone plate across the fragments, and affix the
plate to each of the fragments through the use of screws or
other fixation means. This allows the different fragments to
reattach to one another through recalcification so as to permit
the fractured pieces to be reformed into the original bone
structure. During this ©process, the affixed bone plate
preferably ensures that the fragments remain in their original

position, and provides a certain level of support to the bone

structure.

[0003] Although the above method of rejoining bone fragments
caused by fractures has been widely utilized for many years,
with overwhelmingly positive results, it is not free from any
and all drawbacks. For example, while a simplified fracture
repalr method is basically described above, many fractures are
far from simple. Often times, fractures of bones, such as long
bones, are accompanied by other injuries to the body that make
1t difficult to reset or compress the different bone fragments

to their original position. Thus, doctors or surgeons often
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struggle with the initial resetting of the different fragments

of a fractured bone.

[0004] Therefore, there exists a need for a compression
instrument for use in conjunction with a bone plate or other

such device that aids in the resetting or compressing of

fractured bone fragments.

SUMMARY OF THE INVENTION

[0005] A first aspect of the present invention is a method of
moving a first bone fragment with respect to a second bone
fragment. The method according to this aspect may include the
steps of placing a bone plate adjacent and across the first and
second bone fragments, affixing a first side of the bone plate
to the first bone fragment, positioning an instrument in a hole
formed 1in the bone plate and arranging an elongate element
through a cannulated opening in said instrument and into the
second bone fragment, causing a first portion of the instrument
to move 1n a first direction to move a second portion of the
instrument in a second direction which is different than said
first direction, the movement of the first portion causing the
second bone fragment to move with respect to the first bone
fragment, and affixing a second side of the bone plate to the
second bone fragment. Said bone plate may include at least three
holes formed therein. Said sleeve may be cannulated for engaging
sald elongate element, and movement of said sleeve may cause
translation of said elongate bone element. The method may

include wutilizing fixation means selected from the group
consisting of screws, nails, bolts and staples. It is noted that
the elongate element may be selected from the group consisting
of K-wires, drills, pins, screws, nails and bolts. The method

may be performed to move the first and second bone fragments

towards or away from one another. In certain embodiments, the
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lnstrument may include a handle, a sledge, a sleeve and a knob.
In these embodiments, rotation of the knob may move the sledge

and sleeve 1n a direction perpendicular to a longitudinal axis

of the handle.

[0006] Another aspect of the present invention is a bone
compression/displacement instrument. In certain embodiments, the
instrument includes a handle having a longitudinal axis, a
sledge 1inserted into a portion of the handle and a knob connected
to the handle, the sledge being movable with respect to the
handle. Movement of the knob may cause movement of the sledge
with respect to the handle. This movement may be in a direction
perpendicular to the 1longitudinal axis of the handle. The
instrument may also include a sleeve inserted through the handle
and the sledge. The handle may include a cut out section for
receiving the sledge and first and third parts of a channel for
recelving the sleeve. In addition, the sledge may include a
second part of the channel for receiving the sleeve. The sleeve
may be sized to move within the first and third parts of the
channel. The sleeve may also be cannulated for receiving an

elongate element therethrough. In other embodiments, the knob may

be threadably connected to the handle and the instrument may
include a nut threadably connected to the knob. The sledge may
also 1include at least one groove for cooperating with at least
one protrusion of the handle. Rotation of the knob may cause
translation of the sledge in a direction perpendicular to the
longitudinal axis of the handle. Finally, the handle may further

include a tip for insertion into a hole formed through a bone

plate.

[0007] Yet another aspect of the present invention is a fracture
repalir kit. In accordance with certain embodiments of this third

aspect, the kit includes at least one bone plate, at least one
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elongate element and at least one instrument each having a first
portion adapted to cooperate with the bone plate, a second
portion adapted to move with respect to the first portion, and a
third portion adapted to cause movement of the second portion
with respect to the first portion. The elongate element may be
capable of being arranged with the instrument and movement of
the second portion of the instrument may be capable of causing
the elongate element to move with respect to the first portion

of the instrument.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] A more complete appreciation of the subject matter of the
present invention and the various advantages thereof can be
realized by reference to the following detailed description in
which reference is made to the accompanying drawings in which:
[0009] Figure 1 is a perspective view of a compression
instrument in accordance with an embodiment of the present
invention.

[0010] Figure 2 is a top view of the compression instrument
shown in Figure 1.

[0011] Figure 3 1is an exploded perspective view of the
compression instrument shown in Figure 1.

[0012] Figure 4 is a perspective view of a handle portion of the
compression instrument shown in Figure 1.

[0013] Figure 5 is a perspective view of a sledge portion of the
compressilon instrument shown in Figure 1.

[0014] Figure 6 is a perspective view of a sleeve portion of
the compression instrument shown in Figure 1.

[0015] Figure 7 is a perspective view of a knob portion of the
compression instrument shown in Figure 1.

[0016] Figure 8 is a perspective view of a nut portion of the
compression instrument shown in Figure I.

[0017] Figure 9 1is a cross sectional side view of the



CA 02568614 2006-11-21

compression instrument shown in Figure 1.
[0018] Figures 10a and 10b are illustrations depicting use of

the compression instrument shown in Figure 1.

[0019] Figure 11 1is an illustration depicting use of a

compression instrument according to a second embodiment of the

present invention.

DETAILED DESCRIPTION

[0020] Referring to the drawings, wherein 1like reference
numerals refer to like elements, there is shown in Figure 1, a
compression instrument designated generally by reference numeral
10. Compression instrument 10 is preferably wusable in
conjunction with many different types of bone plates or other
such devices, including but not limited to, the bone plate
assembly disclosed in commonly owned U.S. Patent Application
published as US 2005/0143742 Al, the disclosure of which 1is
hereby incorporated by reference herein. However, as would be
apparent to those of ordinary skill in the art, compression
instrument 10 of the present invention may be easily modified in
order to be utilized in conjunction with many different bone
plates. This will be discussed further below. As best shown in
Figures 1 and 2, compression instrument 10 may be an elongate
structure having a proximal end 12 and a distal end 14.
Compression instrument 10 is preferably sized and configured so
as to allow a surgeon or other medical professional to grip and
manipulate the instrument. In addition, compression instrument
10 may also be sized so as to allow its insertion into an
incision or other opening in the body, as will be more
completely discussed below in the discussion relating to the

method of utilizing the present invention.

[0021] As Dbest shown in the exploded view of Figure 3,

compression instrument 10 may include a handle 16, a sledge
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portion 18, a K-wire sleeve 20, a knob 22 and a nut 24. These
elements are each more particularly shown in Figures 4-8,
respectively. Preferably, each of the elements may Dbe
interconnected with each other so as to form a single contained
unit. However, it 1is to be understood that compression
instrument 10 may include fewer or more elements in its fully
constructed form. For example, as shown in Figure 3, compression
instrument 10 may further include a spring assembly 26, which
prevents sleeve 20 from falling out of a fully constructed
instrument 10. This will be more fully discussed below, as will

each of the individual elements of compression instrument 10.

10022] Referring to Figure 4, handle 16 is more particularly
depicted apart from the other elements of compression instrument

10. As shown 1in that Figure, as well as in those figures which
depict a fully constructed compression instrument 10, handle 16
may provide the majority of the structure included in instrument
10, as well as 1ts elongate nature. In fact, handle 16
essentially extends between the aforementioned proximal and
distal ends 12 and 14, and as such, these ends are shown in
Figure 4. Handle 16 is preferably a tubular structure and may
include three distinct sections, a distal section 30, a gripping
section 32, and a tip section 34. Distal section 30 preferably
has a threaded portion 36 for cooperating with knob 22 (this
cooperation 1s best shown in Figure 9) and a rectangular opening
37 for capturing a portion of sleeve 20 (this cooperation is
best shown in Figures 10a and 10b). Additionally, a first part
28a or a channel 28 extends through distal section 30. Gripping
section 32 is essentially a larger and/or raised section, with

respect to sections 30 and 34. In a preferred embodiment,
gripping section 32 may include opposed undulating surfaces 38a

and 38b for improved gripping, and a cut out section 40 with

protrusions 42a, 42b, 42c and 42d extending therein, for
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receiving and cooperating with sledge 18. Finally, tip section
34 1s preferably circular in cross section, and may include a
proximal-most tip 44 for engaging a like sized hole on a plate.
In addition, the tip section 34 includes a third part 28c of

channel 28 extending therethrough.

[0023] As shown in Figure 5, sledge portion 18 is preferably a
unitary body having a first body portion 46 and a second body
portion 48, wherein each of the first and second body portions
may have a substantially rectangular cross-sectional shape.
Additionally, first body 46 is preferably wider than second body
48, soO0 that a portion of it extends beyond the remainder of
sledge 18 along at 1least one direction. This width or size
difference allows ‘for cooperation with the other elements of
instrument 10 during operation, as will be more fully discussed
below. Second body 48 preferably includes four grooves or slots
50a, 50b, 50c and 50d, which may be angled and/or include angled
sections that are adapted to mate with protrusions 42a, 42b, 42c
and 42d of handle 16. Finally, sledge portion 18 may include a
second part 28b of channel 28 extending therethrough.

[0024] Thus, channel 28 includes first part or section 28a
formed through distal section 30 of handle 16, second part of
section 28b formed through sledge 18, and third part or section
28c formed through tip section 34 of handle 16. As a result, a

continuous channel 28 may be formed in the fully assembled

instrument 10.

[0025] Figure 6 depicts sleeve 20, which is preferably adapted
to fit over a K-wire or other elongate element which, in turn,
may be adapted to be embedded in a bony body or the like. Sleeve
20 1s also preferably a unitary substantially tubular body sized

and configured to fit within channel 28 formed in handle 16 and
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sledge portion 18. Furthermore, sleeve 20 may be sized and
configured to fit within channel 28, such that there may be a

predetermined amount of clearance between the sleeve and the
first and third parts 28a and 28c, but substantially no
clearance between the sleeve and the second part 28b. Thus,
sleeve 20 may be sized so as to have a diameter which is
somewhat smaller than that of the first and third parts of

channel 28, and substantially the same as that of part 28b.

[0026] As shown in Figure 6, sleeve 20 may include a shoulder
portion 52 for insertion 1into the above discussed rectangular
opening 37 of handle 16. The rectangular opening 37 may be sized
so as to be larger than shoulder portion 52, so as to provide
the same or a different amount of clearance there between as
compared to the clearance between sleeve 20 and parts 28a and
28c of channel 28. It 1s noted that the aforementioned spring
assembly 26 may be inserted into an opening 54 on shoulder
portion 52 so as to prevent sleeve 20 from falling out of a
fully constructed instrument 10. In operation, spring assembly
26 may exert a force upon a portion of rectangular opening 37 to
prevent the inadvertent movement or removal of sleeve 20
therefrom. The remainder of sleeve 20 may include 1like sized
tubular portions 56 and 58, and a smaller diameter, stepped down
tubular portion 60. A sleeve channel 62 (best shown in the cross
sectional view of Figure 9) runs through sleeve 20. As shown in
Figure 9, this channel may include differently sized sections
62a and 62b, or alternatively, may be one size. In a preferred
embodiment, sleeve channel 62 is sized to fit a K-wire or the
like therein. However, channel 62 may also be sized so as to

allow insertion of a rod, nail, screw or the like therein.

[0027] Figures 7 and 8 more specifically depict knob 22 and nut

24, respectively. Knob 22 may be a tubular structure having a
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gripping surface 64 for allowing easy gripping and rotating by a
surgeon or operator. Knob 22 1s preferably sized and configured
to fit over distal section 30 of handle 16. More specifically,
Knob 22 may include an internal threaded surface 66 for engaging
threaded surface 36 of handle 16. Additionally, knob 22 may also
include an external threaded surface 68 for engaging nut 24. Nut
24 may be a tubular structure with an internal threaded surface
70 for engaging the aforementioned external threaded surface 68

of knob 22. Essentially, nut 24 allows the easy assembly and

disassembly of instrument 10.

[0028] It is noted that the above elements of instrument 10 may
vary 1n their particular construction, including in their size
and configuration. For example, sleeve 20 may be sized
differently in order to slide over different elongate elements
inserted into the bone. In addition, it is noted that the
various elements of instrument 10 may be constructed of many
different types of materials. For example, the components of
instrument 10 may be constructed of bio-compatible materials
suitable for insertion into the body of a patient, such as
stainless steel or polymer materials. Titanium, aluminum and
fiber-reinforced plastics may also be utilized. However, it is'
also noted that certain elements may be constructed of one type
Oof certain material, while other elements may be constructed
from a second and different type of material. For example,
handle 16 may be constructed of a polymeric material for easy
manufacturing, while sleeve 20 may be constructed of stainless

steel to 1nsure acceptable use with stainless steel elongate

elements inserted in the bone.

[0029] A method of assembly of compression instrument 10 will
now be described. However, it is to be understood that different

methods of assembly may be undertaken, including assembling of
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10

parts 1n different orders, in different fashions, etc.
Initially, sledge 18 may be inserted into cut out section 40 of
handle 16, such that protrusions 42a, 42b, 42c and 42d extend

into grooves 50a, 50b, 50c¢c and 50d. Thereafter, sleeve 20 may be
slid 1into and through all three parts 28a, 28b and 28c of
channel 28, and shoulder portion 52 of sleeve 20 may be inserted
into rectangular opening 37 of handle 16 As mentioned above,
spring assembly 26 may also be engaged with rectangular opening
37, so as to prevent the 1inadvertent removal or movement of
sleeve 20 from handle 16. As sﬁch, sleeve 20 1s held 1in place.
Next, knob 22 may be slid over distal section 30 of handle 16,
and 1ts 1internal threaded surface 66 can be threadably engaged
with external threaded portion 36 of distal section 30. Once
knob 22 1s properly arranged on handle 16, it 1is noted that an
end face 68a of surface 68 of knob 22 may abut rectangular body
46 of sledge 18. Thus, any translational motion of knob 22, in a
direction depicted by arrow B (Figures 9-10b), may be imparted
to sledge 18. Finally, nut 24 is slid over tip section 34 and
gripping section 32 of handle 16, and threadably engaged with
knob 22. That 1s, 1internal threaded surface 70 of nut 24 may ‘
engage external threaded surface 68 of knob 22. In addition,
rectangular body 46 of sledge 18 may be clamped between end face
68a of knob 22 and nut 24, so that translational motion of knob
22 and nut 24 1n a direction opposite to that depicted by arrow B
(Figures 9-10b) will move sledge 18 in the same direction. It
should be noted that nut 24 may not contact any other component
or portion of any other component of instrument 10. Therefore,
knob 22 may be free to rotate and translate or move at least
partially along handle 16. This operation will be discussed more
fully below. Nonetheless, with nut 24 in position, the wvarious
components of instrument 10 may be essentially locked into their
assembled position. The final interconnection or assembly of the

elements of compression instrument 10 is clearly shown in the
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cross sectional wview of Figure 9 and 1n the partial cross

sectional views of Figures 1l0a and lob.

[0030] In operation, clockwise rotation of knob 22 (depicted by
arrow A in Figures 9-10b) causes movement along the longitudinal
axlis of 1nstrument 10 1in a direction depicted by arrow B
(Figures 9-10b) of both knob 22 and nut 24. As a portion of knob
22 abuts a portion of sledge 18, this longitudinal movement of
knob 22 may cause similar longitudinal movement of sledge 1.8,
and may also cause angled grooves 50a, 50b, 50¢, and 504 to ride
along protrusions 42a, 42b, 42¢, and 42d, thereby resultling in
translational movement of sledge 18 from one side of open cut
out section 40 to the other. In the figures, this translational
movement 1s best described as into and out of the paper in
Figure 9, and between left and right as shown in Figures 1l0a and
10b (denoted by arrow C in Figures 10a and 10b). Since sleeve 20
may be tightly disposed within channel part 28b of sledge 18,
and free to move somewhat within channel parts 28a and 28c,
sleeve 20 may move along with sledge 18. Thus, rotational
movement of knob 22 ultimately may cause translational movement
of sleeve 20, as well as any elongate structure contained within

sleeve channel 62. This will be further described below.

[0031] In a surgical procedure, the aforementioned
transformation of rotational movement to translational movement,
provided by compression instrument 10 is utilized to aid a
surgeon 1n resetting or compressing a bone fracture. AS
mentioned above, compression instrument 10 may be utilized with
many different bone plates or other type of devices, including
bone plate 80 depicted in Figures 10a and lob. In the embodiment
shown 1n Figures 10a and 1lob, bone plate 80 includes at least
two screw holes 82 and 84 for allowing mounting to a bone 100,

as well as a hole 86 for allowing insertion of tip 44 of
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compression instrument 10 therein. It 1s noted that these holes
may be similarly sized, or may have different sizes or
diameters. For example, certain embodiment bone plates may have
oblong holes, slots, threaded holes (e.g. for monoaxial screws),
or the like. In addition, 1t 1s noted that an attachment outside
of the plate is another possibility. As shown in Figure 10a,
bone plate 80 may be placed through an incision in the skin of
the patient and onto bone 100 such that it spans across bone
fragments 102 and 104 caused by fracture 106. Thereafter, a
first screw or other type of fastener means may be inserted into
hole 84 such that only that side of bone plate 80 is fixed to

bone 100. As a result, only fragment 102 may move relative to

plate 80.

(0032] Once one side of bone plate 80 is affixed to bone 100 as
described above, tip 44 of compression instrument 10 may be
inserted through the incision and into hole 86. Upon or prior to
such 1insertion, knob 22 may be turned as far as possible in a
counter-clockwise direction. As such, sledge 18 may be disposed
as far to one side as possible. Additionally, instrument 10 may
be orientated or positioned within hole 86 such that sledge 18
1s set as far away from fracture 106 as possible, so that any
movement of sledge 18 would compress or close the fracture, as
lllustrated in Figures 10a and 10b. With instrument 10 in this
position, a K-wire 108 or the like may be inserted through the
cannulated components of the instrument 10 and into fragment 102
of bone 100, as shown in Figure 10a. As shown therein, such
position of instrument 10, and more particularly sledge 18 and
sleeve 20, causes K-wire 108 to be situated to one side of hole
86 (which 1is the side of hole 86 further away from fracture

106) . The K-wire 108 may be inserted bicortical.

[0033] After instrument 10 has been inserted into hole 86 of
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bone plate 80 and K-wire 108 has been 1inserted through
instrument 10 and into bone fragment 102, as previously
described, the next step in the surgical procedure, that 1is, the
rotation of knob 22 may be performed. It is noted that handle 16
may be held during this rotation such that the orientation of
instrument 10, as shown in Figures 10a and 10b, is retained. As
discussed above, rotation of knob 22 may cause translational
movement of sledge 18 and sleeve 20. Therefore, performing the
knob rotational step may cause these components, as well as K--
wire 108, to be shifted to the position depicted in Figure 10b.
As a result, fragment 102 may also move along with K-wire 108,
thereby compressing fracture 1.06 and returning bone 100 to a
pre-fracture state. At this time, a second screw or other type
of fastener means may be inserted into hole 82 such that bone
plate 80 1s fixed to both fragments of bone 100, and fragments
102 and 104 can no longer move with respect to one another.
Finally, instrument 10 and K-wire 108 may be removed. The hole
formed in bone 100 by K-wire 108 may be bored up and/or another
screw may be placed into and through hole 86. As a result of
this surgical procedure, fragments 102 and 104 may remain in
their final position (Figure 1l0b) and recalcify to form one

solid bone.

[0034] It is to be understood that the above described surgical
procedure may include additional and/or different steps. For
example, 1nstead of inserting K-wire 108 after insertion of
instrument 10 into hole 86, the K-wire may be inserted into bone

100 before the instrument 10 is inserted into hole 86. In this
example, the 1instrument 10 may be inserted over the K-wire and
into hole 86. As another example, rather than implanting a K-
wire 108 into bone 100, other types of elements or structures
may be inserted into the bone (e.g., drills, pins, bolts, nails,

taps, threaded pins etc.). Clearly, instrument 10 may be sized
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differently depending upon the bone fixation structure to be
utilized. In addition, 1t 1s noted that instrument 10 may be
utilized to displace fragments, as opposed to compressing same. .
During such use of instrument 10, the surgeon or other medical
professional may position instrument 10 and any elongate element
(e.g., K-wire 108) so that rotation of knob 22 causes one of the

bone fragments to move apart from the other. This may be useful

where compression fractures or the like occur in a section of a
bone. Therefore, and as would be apparent to those of ordinary
skill 1n the art, the direction of compression/displacement may
be adjusted by differently orienting instrument 10 and its
various components. While Figures 10a and lob depict a simple
straight fracture of an elongate bone, many fractures are not
that simple. For such non-simple fractures, a surgeon or other
medical professional may need to move bone fragments in several
directions during the bone resetting process. In such

circumstances, the orientation of instrument 10 may be changed

accordingly.

[0035] In addition, a bone plate may be attached to both
fragments where compression/displacement is to occur, prior to
such compression/displacement. In this situation, a bone plate
may be provided having an elongate slot on the side of the
fracture line which includes the bone fragment to be moved. The
bone plate may be attached to the moveable fragment with a
fixation means (such as a screw or other type of fastener)
through this slot. As is to be appreciated, such fixation means
Oor screw may not be fully tightened or secured at this time.

Thereafter, the instrument 10 would be operated to cause the
fragment to move and the fixation means to ride along the slot.
Upon the desired positioning being achieved, the fixation means
or screw may be tightened to permanently affix the bone plate to

the bone. Additionally, another fixation means may be inserted
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through the plate and into the bone.

[0036] Furthermore, it is noted that instrument 10 may be used
in conjunction with one or more bone plates to reset a bone with
more than one fracture. For example, utilizing the configuration
depicted 1n Figures 10a and 1lob, a second fracture may be
located on either side of fracture 106. Once the first fracture
106 1s reset 1n accordance with the above described process or
the like, 1nstrument 10 may be moved to another hole situated in
a position suitable for compressing the second fracture.
Afterwards, a surgeon or other medical professional would simply
re-perform the above noted steps to compress and fix the second
fracture. This procedure may be done over and over again
depending upon the overall number or type of fractures. As the
particulars of the fractures with respect to one another may

vary tremendously, to help accommodate such variation, the bone
plate may be adapted or configured to be easily drillable so as

to provide a number of holes each of a desired size and at a
desired location which would be suitable to perform the above
noted steps, Such would be completely understood by those of

ordinary skill in the art.

[0037] Additionally, instrument 10 may be configured differently
from that described above. As an example, sleeve 20 may be

omitted and sledge 18 may be modified to accommodate the K-wire.

In a further example, it is noted that knob 22 may be designed
so that a force different than that of rotation could be applied

thereto in order to create the translational movement to sledge
18. In one envisioned embodiment, it may be possible to provide
a knob 22, where a downward force to the knob would provide the

desired translational movement to sledge 18.

[0038] Finally, Figure 11 depicts a second embodiment instrument
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200. Like that of the above described instrument 10, instrument
200 may include many 1like elements, although designated with
reference numerals within the 200-series of numbers. For
example, instrument 200 may 1include a handle 216, a sledge
portion 218, a K-wire sleeve 220, a knob 222 and a nut 224. It
is noted that these elements preferably operate in a similar
fashion to that of instrument 10, so that instrument 200 can
also perform a similar function. However, rather than
cooperating with a bone plate or the 1like, instrument 200
includes a lateral portion 225 having a hole 227 formed
therethrough for engaging a second elongate element. Like that
of i1nstrument 10, in operation, clockwise rotation of knob 222
(depicted by arrow A' in Figure 11) preferably ultimately causes

sleeve 220 to move towards or away from lateral portion 225 and

hole 227.

[0039] In one surgical procedure utilizing instrument 200,
rather than utilizing a bone plate or the like, a surgeon may
simply place instrument 200 adjacent bone 100, so that sleeve
218 rests over fragment 102 and hole 227 rests over fragment
104. Thereafter, the surgeon may utilize the tubes of sleeve 218
and hole 227 to guide the insertion of K-wires (108 and 109,
respectively) into bone fragments 102 and 104, It is noted that
other elongate elements, such as those discussed above, may be
utilized. In addition, it is noted that such elongate elements
may be 1inserted prior to placing instrument 200 adjacent bone

100. Once both elongate elements 108 and 109 are inserted in
bone 100 and instrument 200 is engaged therewith, operation of
the 1nstrument, like that operation described in conjunction
with instrument 10, should cause fragment 102 to move towards
fragment 104. Thus, the same result may be achieved with

instrument 200 as that which is achieved with instrument 10,

without the use of a bone plate or the like.
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[0040] Although the invention herein has been described with
reference to particular embodiments, 1t 1s to be understood that
these embodiments are merely illustrative of the principles and
applications of the present invention. It i1s therefore to be
understood that numerous modifications may be made to the
1llustrative embodiments and that other arrangements may be
devised without departing from the scope of the present '

invention as defined by the appended claims.
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Claims

1. A bone compression/displacement instrument comprising:

~ a handle having a longitudinal axis;

- a sledge arrange 1n a portion of said handle, said sledge
beling movable with respect to said handle; and a knob connected

to said handle,

wherelin movement of said knob causes movement of said sledge

with respect to said handle.

2. The bone compression/displacement instrument according to
claim 1, wherein movement of said sledge is in a direction

perpendicular to the longitudinal axis of said handle.

3. The bone compression/displacement instrument according to

claim 1 or 2, further comprising a sleeve inserted through said

handle and said sledge.

4. The bone compression/displacement instrument according to
claim 3, wherein said handle includes a cut out section for
recelving said sledge and first and third parts of a channel for

receiving said sleeve.

5. The bone compression/displacement instrument according to
claim 4, wherein said sledge includes a second part of the

channel for receiving said sleeve.

6 . The bone compression/displacement instrument according to

claim 5, wherein said sleeve is sized to move within said first

and third parts of said channel.

7. The bone compression/displacement instrument according to

claim 3, wherein said sleeve is cannulated for receiving an
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elongate element therethrough.

8. The bone compression/displacement instrument according to

any one of claims 1 to 7, wherein said knob 1s threadably

connected to said handle.

9. The bone compression/displacement instrument according to
claim 8, further comprising a nut threadably connected to said

knob.

10. The bone compression/displacement instrument according to
any one of claims of claim 1 to 10, wherein-said sledge includes

at least one groove for cooperating with at least one protrusion

of said handle.

11. The bone compression/displacement instrument according to
claim 10, wherein rotation of sald knob causes translation of
said sledge in a direction perpendicular to the longitudinal

axls of said handle.

12. The bone compression/displacement instrument according to
any one of claims 1 to 11, wherein said handle further includes

a tip for insertion into a hole formed through a bone plate.

13. The bone compression/displacement instrument according to
claim 11, further comprising a lateral portion having a hole

formed therethrough.

l14. A fracture repair kit comprising:

- at least one bone plate;

- at least one elongate element; and

- at least one instrument each having a first portion adapted

to cooperate with said bone plate, a second portion adapted to
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move with respect to the first portion, and a third portion
adapted to cause movement of the second portion with respect to
the first portion,

wherein said elongate element 1is capable of being arranged
within said instrument and wherein movement of the second
portion of said instrument is capable of causing said elongate
element to move with respect to the first portion of said

instrument.

15. A method of moving a first bone fragment with respect to a
second bone fragment, the method comprising the steps of:

- placing a bone plate adjacent and across said first and

second bone fragments;

- affixing a first side of said bone plate to said first bone
fragment;

- positioning an instrument according to one of claims 1 to
13 1n a hole formed in said bone plate and arranging an elongate
element through a cannulated opening in said instrument and into
sald second bone fragment;

- causing a first portion of said instrument to move in a
first direction to move a second portion of said instrument in a
second direction which is different than said first direction,

the movement of said first portion causing said second bone
fragment to move with respect to said first bone fragment; and

- affixing a second side of said bone plate to said second

bone fragment.

Smart & Biggar

Ottawa, Canada
Patent Agents
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