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(57) Abréegée/Abstract:

A tool Is disclosed for use In distracting and compressing fractures of any of a variety of bones. In particular, the tool has a pair of
engaging arms, one arm having a hook element to engage a bone plate connected to one side of a fracture, and the other arm
having at least one recess for engaging a head of a bone screw or guide wire connected to the other side of the fracture. Actuation
of the tool causes the opposing bone segments of the fracture to be pushed apart or drawn together, depending on whether the
tool handles are squeezed together or pulled apart. The tool may have a scissors joint that allows the ends of the tool to maintain a
parallel alignment during operation, thus reducing the chances for misalignment of the bone segments during operation.
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Abstract

A tool is disclosed for use in distracting and compressing fractures of any of a variety of bones.
In particular, the tool has a pair of engaging arms, one arm having a hook element to engage a
bone plate connected to one side of a fracture, and the other arm having at least one recess for
engaging a head of a bone screw or guide wire connected to the other side of the fracture.
Actuation of the tool causes the opposing bone segments of the fracture to be pushed apart or
drawn together, depending on whether the tool handles are squeezed together or pulled apart.
The tool may have a scissors joint that allows the ends of the tool to maintain a parallel
alignment during operation, thus reducing the chances for misalignment of the bone segments

during operation.
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FIELD OF THE INVENTION

[0001] The present invention relates to a hand-held tool for moving bone segments

BACKGROUND OF THE INVENTION
The use of bone plates for stabilizing fractured bones is widely accepted. The

[0002)
plates are used by surgeons to stabilize, mend, or align a patient’s bones as well as alter

compressian of patient’s bones, and are typically fastened to the bones with a plurality of
fasteners, such as screws that are installed through holes in the plate.

[0003] Prior to fixation of a fracture the surgeon typically may manipulate the bone
segmehtsmretmnﬂlemga;nop&oﬁmtaﬁonandaﬁment To accomplish this, the surgeon

mayﬁmtapplyadistmcﬁonorsepmﬁonforcemthebonesemmts,whichmaymsetho

surrounding soft tissus to urge the bone segments back toward their general pre-fracture
position. The bone segments may then be individuslly manipulated to achieve & more precise
alignment, followed by the application of 8 compression force to the segments to press them
together to increase the likelihood that the bone segments will fuse.

[6004] Thus, there is a need for an instrument that may be used to apply a distraction
or compression force to fractured bones to aid in their alignment and subsequent re-

engagement.
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UMM ﬂﬂ bﬁim ' mm 3
[000S] A tool may be provided for manipulating bone segments, the tool may
comprise sn actuating end may have first and second handles pivotably coupled together and

an engaging end may have first and second engaging arms. The first engaging arm may have
a first end coupled to the first handle and a second end configured to receive at least a portion
of a bone fastener. The second engaging arm may have a first end coupled to the second

handle and a second end configured to engage a bone plate. The second end of the first
engsging arm further may have at least a first lateral side surface may have a first recess

configured to receive at least a portion of the bone fastener.

[0006]
to receive a head portion of the bone screw. The first recess may have a depth of from about

The bone fastener may be a bone screw, and the first recess may be configured

0.1 mm to about 3.0 mm. Alternatively, the bons fastener may comprise a surgical guide
wire, wherein the second end of the first engaging arm may comprise a second recess

configured to receive at least a portion of the guide wire, The second recess may have a
depth of from about 0.1 mm to about 1.8 mm. Further, the first and second recesses may be

at least partially coextensive.

{0007} The second end of the second engaging arm may comprise a hook configured
to engage the bone plate. The hook may finther be configured to engsge the end surface of
the bone plate or a bone screw hole of the bone plate.

[0008] The bone fastener may be a surgical guide wire, wherein the second lateral

side surface has a second recess configured to receive at least a portion of the guide wire,

[0009] The second end of the first engaging arm further may have at least a second
lateral side surface may have a first recess configured to receive at least a portion of the bone
fastener. The bone fastenes may be a bone screw, andtheﬁ:strecm of the second lateral

side surface may be configured to receive a head portion of the bone screw.



CA 02884444 2015—(;3—09

and second engaging arms with respect to each other. The first and second engaging arms

may be pivotably coupled to the first and second handles, respectively.

[0011] A scissor-joint may be disposed between the first and second engaging arms,
The scissor-joint may be operable to maintain the arms oriented substantially parallel with
respect to cach other when the first and second handles are moved. The tool firther may be

configured such that moving the first and second handles together results in the first and
second engaging arms moving apart.

[0012] A system is provided for manipulating first and second fractured bone
segments. The system may comprise a tool comprising an actuating end with first and second
handles pivotably coupled together and an engaging end having first and second engaging
arms. The first engaging arm may have a first end coupled to the first handle and a second
endhavingaﬁrstrecmwnﬁgmedwm&véulem:porﬁonofabmofastmuthm

The second engaging arm may have a first end coupled to the second handle and a second
end configured to engage a bone plate. At least one bone fastener and a bone plate may also

be provided.

[0013] Thus, when the bone fastener is engaged with the first bone segment and the
bone plate is engaged with the second bone segment, the first and second engaging arms are
engageable with the fastener and plate such that moving the first and second handles with
respect tomhothamovmthcﬁrstandswondbonesegmmuwithrapwtwuchothaf.
[0014] The bone fastener may be a bone screw, and the first recess may be configured

to receive a head portion of the bone screw. The first recess may have a depth of from about
0.1 mm to about 3.0 mm. The bone fastener may comprise a surgical guide wire, and the

second end of the first engaging arm may have a second recess configured to receive Qtleast
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%'poition ofia surgical guide Wird.:
[0015]) The second recess may have a depth of from about 0.1 mm to about 1.8 mm.

The first and second recesses further may be at least partially coextensive. The second end of
the second engaging arm may be a hook configured to engage the bone plate.
[0016] The hook may be configured to engage at least one of an end surface of the

bone plate and a bone screw hole of the bone plate. The first engaging arm further may have
a first lateral side surface and the first recess may be disposed within the first 1ateral side

surface and configured to receive at least a portion of the bone fastener, which may be a bone
screw.

[0017] The first engaging arm further may have a second lateral side surface with a
first recess configured to receive at least a portion of the bone fastener. The bone fastener
may comprise a bone screw, and the first recesses of the first and second lateral side surfaces
may be configured to receive the head of the screw.

[0018] The bone fastener may comprise 8 surgical guide wire, wherein the first and
second lateral side surfaces each have a second recess configured to receive at least a portion
of a surgical guide wire,

[06019] Each of the first and second handles may be coupled to one of the first and
second engaging arms such that moving the first and second handles together results in
movement of the first and second engaging arms with respect to each other, The first and
second engaging arms may be pivotably coupled to the first and second handles, respectively.
[0020) The tool may further comprise a scissor-joint disposed between the first and
second engaging arms. The scissor-joint may be operable to maintain the arms oriented
substantially parallel with respect to each other whea the first and second handles are moved.
The tool further may be configured so that moving the first and second handles together

results in the first and second engaging arms moving apart.
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{002i]  Ametodoffoving at least first ana second fractured bone segments of
patient with respect to each other is also provided, the method comprising the steps of: (a)
providing a tool may have an actuating end with first and second handles pivotably coupled

mma;themdﬁmhahaﬁngmengagingmdwithﬁrstandmondmgagingma.me

of the tool throngh an incisions in the patient’s skin; (c) engaging a first bone fastener with

the first bone segment; (d) engaging a bone plate with the second bone segment; (¢)
engaging the bone fastener with the first recess of the first engaging arm; (f) engaging the
bomphhewiththosemdmgagingm;md(g)movinsthoﬁrsmdswondhmm«wim
respecttouchothutomovctheﬁmtandseeondbonesegmmtswithrespmpeachothet.
[0022] The first bone fastener may be a bone screw, and the first recess may be
configured to receive a head portion of the bone screw. Further, the first recess may have a
depth of from about 0.1 mm to about 3.0 mm. Alternatively, the first bone fastener may

wmmheamgmmaeﬁmmdmo&nmmgmﬁrmqmywmpﬁ'senm
recess configured to receive at least a portion of the guide wire. The second recess may have

a depth of from about 0.1 mm to about 1.8 mm. The first and second recesses may be at least
partially coextensive.
[0023] The method may comprise additional step (g) which comprises moving the

first and second handles away from each other such that the first and second engaging anns
move aw ay from each other, thereby moving the first and second bone segments away from

each other.
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10024} b mEhod thay ‘farther Cortiprise the steps of: (h) disengaging the first
engaging arm from the first bone fastener; (d) disengaging the second engaging arm from the
bone plate; (¢) engaging the bone fastener with the second recess of the first engaging arm;

(£) engaging the bone plate with the second engaging arm; and (g) moving the first and
second handles apart to thereby move the first and second bone segments together.

[0025] Step (f) may comprise engaging & hook on the second engaging arm with a
bone screw hole of the bone plats. The bone fastener may further be a bone screw, and the

first recess of the second lateral side surface may be configured to receive 8 head portion of

the bone screw. Altermnatively, the bone fastener may comprise a surgical gnide wire,
The first and second engaging arms may be pivotably coupled to the first and

[0026]
second handles, respectively. The tool may further comprise a scissor-joint disposed between
the first and second engaging arms, the scissor-joint operable to maintain the arms oriented

substantially paraliel with respect to each other when the first and second handles are moved.

BRIEF DESCRIPTION OF THE DRAWINGS
[06027] For a better understanding of the nature and objects of the invention, reference
should be made to the following detailed description, taken in conjunction with the
accompanying drawings which show prefesred features of the inveation, in which like
reference numerals refer to corresponding parts throughout the several views of the drawings

and wherein:
[0028] FIG. 1 is a side elevation view of a tool according to one embodiment of the
present invention, with the tool shown in the closed position;

[0029] FIG. 2 shows a side elevation view of the tool of FIG. 1, with the tool being
shown in the open position;

[0030] FIG. 3 is a top view of the too} of FIG. 1;

(0031} FIG. 4A is a detail view of the fixation-element engaging end of the tool of
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FIG. 15
[0032) FIG. 4B is a side partial section view of the fixation-element engaging end of

tiletoolof FIG. 1, taken along line B-B of FIG. 4A;
FIG. 4C is an end section view of ons of the fixation-clement engaging ends

[0033)
of the tool of FIG. 1, taken along line C-C of FIG. 4B;
FIG. 4D is a side detail view of an engaging end of the tool of FIG. 1

engaged, for purposes of illustration, with a bone screw and a guide wire;
FIGS. 5A~C arc perspective views of the tool of FIG. 1 engaged with a bone

plate and a bone screw for distracting and then compressing a fracture;
[0036] FIG. 5D is a side view of the tool of FIG. 1 engaged with a gnide wire.

DETAILED DESCRIPTION OF THE INVENTION

engageanoﬁl;opedi'cﬁxnﬁonelmmsuchuaboneplahalooo(FIG.SA)orbonomew
1100, that is connected to one of the pair of segments. Ths tool 10 msy be a generally pliers-
like device having an actuating end 100 and a fixation-element engaging end 200. The
actuating end 100 may comprise a pair of opposed handles 110A, B coupled at pivot portions
130A, B. The fixation-clement engaging end 200 may comprise a pair of engaging arms
220A, B, each having a distal engaging end 210A, B configured to engage a separate

orthopedic fixation element such as a bone plats, bone screw or guide wire (see FIGS. 5A-
5C). Engaging arms 220A, B may further each have a proximal end 222A, B pivotably
associated with a respective distal end 140A, B of handles 110A, B so that when the handles
are squeezed together, the engaging ends 210A, B spread apart (FIG. 2). Thus, when the

engaging ends 210A, B are engaged with bone plate 1000 and bone screw 1100 that

themselves are each fixed to a respective fractured bone segment 2000, 2100, (FIGS. SA-
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ki), squeeng ihé falidiéa 1 T0A; B togéther may cause the bone segments to spread apart.
Conversely, spreading the handles 110A, B may draw the bone segments together. A biasing
asmblym:naybepmvidedtonrgothchmdlullt)A,Bapmt,mdalockingaswnbly
£00 may be provided to allow the user to lock the device in a selected position.

Handles 110A, 1168 may cach have a proximal gripping portion 120A, B, a

distﬂmpging—ammgag'ngpmﬁmlMB,mdmhtamedimmotporﬁmmA,n
The gripping portions may have ribs 1124, 112B to facilitate gripping by the user. The pivot
pmﬁmmA,BmayhaveammchololﬂA,Bformciﬁngafastmclsosuchau

pin, screw, rivet, etc. therethrough to allow the handles to pivot with respect to cach othex.
Likewise, the engaging-arm engaging portions 140A, B may cach have a similar transverse
hole 144A, B, forraoeivi’nsasimﬂarfastmlﬂA.Bmpivotaﬂym the proximal end

222A, B of a respective cogaging arm 220A, B.
The engaging arms 220A, B may be connected together via a scissors

315 each having a first end 311, 316 and a second end 312, 317 and an intermediate pivot

portion 313, 318, The first ends 311, 316 each have a transverse hole 314, 319 for receiving

a pin 350A, B to pivotably connect the first ends 311, 316 to the first and second engaging
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sriis 220 AB “THB Sobtd &8 312; 317 ciich hvé a Traisversely projecting pin 332A, B
configured to slide within a longitudinal slot 224A, B formed in the first and second engaging
arms 220A, B. The intermediate pivot portions 313, 318 each has a transverse hole for

receiving a pivot pin 342, to allow the arms 310, 315 to pivot with respect to each other.
Thus arranged, when the instrument 10 is in the closed position illustrated in FIG. 1, the

scissors assembly 300 assumes a folded position in which transversely projecting pins 332A,
B are positioned adjacent the proximal end of longitudinal slots 224A, B. When the handles
110A, B are squeezed together, an opening movement is applied to the engaging arms 220A,
B via fasteners 145A, B, which canses the scissors assembly 300 to open, forcing projecting
pins 3324, B to slide distally within the associsted longitudinal slots 224A, B. This opening
movement may continue until the handles are brought fully together or until the pins 3324, B
reach the distal ends of their associated slots 224A, B, as illustrated in FIG. 2.

The instrument 10 may be sized and configured to provide any of a range of

distance “msd.” as measured between the centerlines of the anms. In one embodiment of the
instrument 10 for use with smaller bones such as the radius, ulna, tibia, ete., the maximum

separation distance “msd” may be about 30 mm. In an alterative embodiment of the

instrument 10, for use with larger bones such as the femur, the maximum separation distance
may be about 60 mm. As will be apparent io one of ordinary skill in the art, the instrument
may be scaled to provide any appropriate separation distance, depending on the application
for which the instrument is intended.

[0042] It is noted that although the handles 110A, B, engaging arms 220A, B, and

scissor mechanism 300 of the instrument 10 may all be illustrated as lying in the same plane,

in order to facilitate visualization of the treatment site during distraction and compression, at




CA 02884444 2015—63—09

least a portion of the handles 110A, B may be angled away from the plane of the engaging

armg 2204, B.

[0043] Likewise, the handles 118A, B may be divergently flared or curved away from
each other, and the length of slota 224 A, B increased, to allow the engaging ends 210A, B to
have a greater length of travel, thus increasing the maxintam distance “med” betweea the
ends in the fully open position of FIG. 2. It will be apparent that the instrument may be
provided with any appropriate combination of slot lengths and hendle configurations o result
in a desired maximum separation distance “mod.”

[0044]) As previously noted, a locking mechanism 500 may be provided adjacent to or
within the engaging end 100 to maintain a desired disiraction or compression position of the
instrumert 10. The locking mechanism 500 may inclede a spindle or threaded bolt 510
mounted on the second handle 110B and passing through the first handle 110A. Aﬁrst

internally threaded speed nuf 529 may rotatably monnted on the threaded bolt 510 such that
. movement of the speed . nut 520  -glong tha bolt selectively inhibits movement of the first

handle 1108 away from the second handle 110A and thus maintains the bone portions in the
~ desired distracted position. A second speed nut 530 may also be rotatably mounted on the

threaded bolt 510 between the first aud second handles 110A, B such that movement of the

second speed mut 530 along the bolt selectively inhibits movement of the first handle toward

the second handle 110A and thus maintains the bone portions in the desired compressed
position.

[0045] A biasing element 400, such as a pair of leaf springs 4104, B, may further be
provided to mafntain handles 110A; B in a “neutral” spaced apart configuration such that
engaging ends 210A, B are in the closed position of FIG. 1, ready for insertion through s

smell incision in the patient. Locking mechanigm 580 may counteract biasing element 460 ag

desired.

10
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ecomes damaged
[0049] The shank portion 214 may have an extension length “},” and a width “sw,”

while the hook portion 216 may have a hook width “hw.” Generally, the extension length “T”

should be sufficient to allow the shank portion 214 to be pressed against an end 1002 of a
bone plate 1000 (FIG. 5A) or within a bone screw hole 1004, or articulated tension device

hole 1005 (FIG. 5D) of the bone plate 1000 (FIG. £C) without interference from the hook
portion 216. In one embodiment, the extension length “T" is about 7 mm and the shank width
“gw™ is about 2.5 mm. The hook portion 216 should be sized to allow it to be hooked under
bone plate 1000 (when the instrument is used for distracting against an end of the bone plate),
or to be hooked within bone screw hole 1004, or preformed hole 1005 (FIG. SD) of the bone
plats 1000 (when the instrument is used for compression) to maintain engagement of the
instrument 10 with the bone plate 1009. In one embodiment, the hook width “hw” may be

about 4.5 mm.
0050} As shown in FIGS. 4B and 4C, recesses 218 and 219 may be formed in the

Iateral walls 226A, B of engaging arm 220B, and may be of substantially similar design so
that a bone screw 1100 or guide wire 1200 may be engaged using either lateral side 226A, B

of the instrament 10. Thus, when the device is used for distraction, recess 218 will engage

the screw/wire 1100, 1200, whereas when the device is used for compression, recess 219 will
be engaged with the screw/wire, Reference will therefore be made to recess 218 only,

however, all configurations and permutations described in relation to recess 218 should be

understood to apply equally to recess 219.
[6051] As can be seen in FIGS. 4A and 4B, recess 218 may be comprised of two

interconnected recesses 218s, b. Recess 218a may be configured to receive the head 1102 of
a bone screw 1100 (FIG. 4D), while recess 218b may be configured to receive a length of

guide wire 1200 since the surgeon may use either 8 bone screw or guide wire to engage one

_12 -
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of thie boiie egments. Recess 318a may have an engaging surface 1218a comprising a width
“rwi1” a length “ri1” and a maximum depth “rd1.” Recess 218b likewise may have an
engaging sarface 1218b comprising width “rw2;” a length “ri2” and 8 maximum depth
“+d2.” In one embodiment, width “rw1” may be sbout 8 mm, length “ri1” may be about 7

mm and depth “rd1” may be about 4 mm; width “rw2” may be about 3 mm, “ri2” may be

depth “rd1,” “rd2.” Itis noted that although recesses 218s, b are described as having
engaging surfaces 1218s, b comprising the aforementioned configurations and dimensions,

combination of recesses having any appropriate engaging surface shape may be used. For
example, the engaging surface of each recess may be flat, triangular, elliptical, etc,
[0053] Moreover, the engaging surfaces 1218s, b may be smooth, or they may have

surface roughenings such as projections, coatings or other surface profilings to increase
engagement between the instrument 10 and an associated bone screw 1100 or guide wire

1200.
[0054] Additionally, rathér than providing a pair of individual recesses, a single

recess may be provided, such as to engage only a bone screw or to engage only a guide wire.
Likewise, more than two recesses may be provided to engage, for example, individual
multiple bone screws or individual multiple guide wires. Further, the instrument recess or

recesses may be sized and configured to engage a Shantz screw or Steinmann pin engaged

- 13 -
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with a bone segment;

[0055) Providing a tool 10 having engaging recesses 218,219  allows the
instrument to be inserted through a small incision in the skin, since the fastener-engaging
elements do not extend laterally beyond the engaging anms 2204, 2208, an arrangement that
would require additional incision length to accommodate. Thus, the present design
minimizes the ultimate incision required, which in tum reduces the total time required to
perform the procedure, and also reduces scarring, A smaller incision provides a more
vascular injury site, and thus results in a shorter healing time for the affected bons. Limiting
ﬁwinm'sionlmgﬂlalsoredxmdimnpﬁonofﬂncpeﬁosteum,whichisknowntoﬁd]im
healing.

[0056]
screw 1100 to apply a distraction force between bons segments 2000, 2100. Specifically,

FIGS. 5A and 5B show the tool 10 engaged with a bone plate 1600 and a bone

hook 212 engages end surface 1002 of the bone plate 1000 which is attached to bons segment
2000 while recess 218a engages the head 1102 of the bone screw 1100 which is attached to
bone segment 2100. Thus applied, a squeezing force applied to the handles 110a, b may
cause the engaging ends 210a, b of the instrument to separate, thus distracting the bone
segments 2000, 2100. Alternafively, as shown in FIG. 5C, the tool 10 is engaged with a
bone screw hole 1004 of the bone plate 1000, while the recess 219a engages the head 1102 of
the bone sceew 1100. In this case, a separating force applied to the handles 1102, b may
cause the bone segments 2000, 2100 to be drawn together (i.e. compressed). FIG. 5D shows
the instrument 10 engaged with a length of surgical guide wire 1200 that is engaged with
bone segment 21(40.

{0057} With reference to FIGS. 5A-5D, a method of reducing a fracture using the
to0l 10 of FIGS. 1-4C is also disclosed. An incision may be made in the patient’s skin near

the fracture, and a bone plate 1000 may be inserted through the incision so that at least a

214 -
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*bértionof the' platé Hedaciosy's portion of éich bone segiient 2000, 2001. The plate may be
ﬁxdwmmugmmtzmudngnlmOmbommzm Another bone screw

1100 (or guide wire 1200) may be driven a portion of the second bone segment 2001 located
a distance “d” away from the end surface 1002 of the plate 1000. The user may then insest

the engaging end 200 of the tool 10 through the incision so that recess 218a engages the head

portion 1002 of bone screw 1100, and the hook portion 212 engages the end surface 1002 of
the plate 1000. In this position, the tool may be at or near its fully closed position (FIG. 1) so
as to permit easy insertion into the incision and engagement with the fixation elements 1000,
1100. The user may then squeeze the handles 110s, b of the tool together to slightly distract
the bone segments. To lock the tool 10 in this distracted position, speed nut 520 may be
rotated so that it moves along threaded rod 510 and abuts handle 110a.

[0058] This slight distraction may allow the surgeon to align bone segments 2000,
2100, and may be particularly helpful when reducing a commutated fracture involving
additional smaller bone segments 2300. During the distraction step, the soft tissue
surrounding the fracture may act to urge the bone segments back toward their original un-

fractured position (i.e. ligamentotaxis). If necessary, forceps or other tools may also be used
to realign the bone segments as desired.
Once the bone segments have been re-aligned, the tool 10 may be repositioned

[0059]
so that the hook element 212 engages a bone screw hole 1004, or articulated tension device

hole 1005 (FIG. 5D), of the plate 1080, and recess 219a engages the head 1102 of bone
screw 1100 (or guide wire 1200). The user may then apply a separation force between the
handles 110a, b to cause the engaging ends 210a, b to come together, thereby forcing the
engaged bone fragments 2000, 2001 to be compressed together. Again, the tool 10 may be
locﬁd in position, this time by turning speed nut 530 along threaded shaft 510 until the nut

530 contacts handle 110a, thus locking the bone segments together until the bone plate can be
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fixed to bone segment 2100 to fix the segments together permanently. The tool 10 may then
be removed from the incision and additional procedures performed if required.

While the invention has been shown and described herein with reference to

[0060]
particular embodiments, it is to be understood that the various additions, substitutions, or
modifications of form, structure, arrangement, proportions, materials, and components and
otherwise, used in the practice and which are particularly adapted to specific environments
and operative requirements, may be made to the described embodiments

- 16 -



CA 02884444 2015-03-09

The embodiments of the present invention for which an exclusive property or privilege 1s

claimed are defined as follows:

1. A tool for manipulating bone segments, comprising:

first and second handles pivotably coupled together via a fastener about which
the first and second handles pivot relative to one another; and

first and second engaging arms including first and second proximal ends,
respectively, and first and second distal ends, respectively, the first and second
proximal ends coupled to the first and second handles, respectively, so that when the
first and second handles are pivoted relative to one another, the first and second
engaging arms move toward and away from one another with engaging surfaces
thereof facing one another and outer surfaces thereof substantially opposite the
engaging surfaces, the first and second distal ends including first and second engaging
ends, respectively, the first distal end including an engaging structure receiving a bone
fastener to anchor the first arm to a portion of bone, the second distal end including a

protrusion sized and shaped to engage a bone plate.

2. The tool of claim 1, wherein the first distal end includes a first recess configured to

receive a head portion of a bone screw.

3. The tool of claim 2, wherein the first recess has a depth of from about 0.1 mm to

about 3.0 mm.

4, The tool of claim 2, wherein the first distal end includes a second recess configured to

receive at least a portion of a guide wire.

5. The tool of claim 4, wherein the second recess has a depth of from about 0.1 mm to

about 1.8 mm.

6. The tool of claim 1, wherein the protrusion comprises a hook configured to engage
the bone plate.
7. The tool of claim 6, wherein the hook is configured to engage at least one of an end

surface of the bone plate and a bone screw hole of a bone plate.

- 17 -
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8. The tool of claim 1, further comprising a scissor-joint disposed between the first and
second engaging arms, the scissor-joint operable to maintain the first and second engaging

arms oriented substantially parallel with respect to each other when the first and second

handles are moved.

9. The tool of claim 8, the tool further configured such that moving the first and second

handles together results in the first and second engaging arms moving apart.

10. A tool for manipulating fractured bone segments, comprising:
an actuating end with first and second handles pivotably coupled together via a
fastener about which the first and second handles pivot relative to one another;
an engaging end having first and second engaging arms, the first engaging arm
having a proximal end coupled to the first handle and a distal end including an
engaging structure receiving a bone fastener to anchor the first engaging arm to a
portion of bone, the second éngaging arm having a proximal end coupled to the

second handle and a distal end including a protrusion sized and shaped to engage a

bone plate,

wherein when the bone fastener is engaged with the first bone segment and the
bone plate is engaged with a second bone segment, the first and second handles
moving in a first direction with respect to each other moves the first and second bone
segments toward each other and in a second direction opposite the first direction

moves the first and second bone segments away from each other.

11.  The tool of claim 10, wherein the distal end of the first engaging arm includes a first

recess configured to receive a head portion of a bone screw.

12.  The tool of claim 11, wherein the first recess has a depth of from about 0.1 mm to

about 3.0 mm.

13.  The tool of claim 11, wherein the distal end of the first engaging arm includes a

second recess configured to receive at least a portion of a surgical guide WIre.

- 18 -



CA 02884444 2015—(;3—09

14.  The tool of claim 13, wherein the second recess has a depth of from about 0.1 mm to

about 1.8 mm.

15.  The tool of claim 10, wherein the protrusion comprises a hook configured to engage
the bone plate.
16.  The tool of claim 15, wherein the hook is configured to engage at least one of an end

surface of the bone plate and a bone screw hole of the bone plate.

17.  The tool of claim 10, further comprising a scissor-joint disposed between the first and
second engaging arms, the scissor-joint operable to maintain the arms oriented substantially

parallel with respect to each other when the first and second handles are moved.

18.  The tool of claim 17, the tool further configured so that moving the first and second

handles together results in the first and second engaging arms moving apart.

19. A tool for manipulating bone segments, comprising:

first and second handles pivotably coupled together via a fastener about which
the first and second handles pivot relative to one another; and

first and second engaging arms including first and second proximal ends,
respectively, and first and second distal ends, respectively, the first and second
proximal ends coupled to the first and second handles, respectively, so that when the
first and second handles are pivoted relative to one another, the first and second
engaging arms move toward and away from one another with engaging surfaces
thereof facing one another and outer surfaces thereof substantially opposite the
engaging surfaces, the first and second distal ends including first and second engaging
ends, respectively, the first distal end including an engaging structure receiving a head
of a bone screw to anchor the first arm to a portion of bone, the second distal end

including a protrusion sized and shaped to engage a bone plate.

_19 -



CA 02884444 2015-03-09

/7

LI |

009 L

0ES

TIRIrE e
.::,_:__
::._._;_..:

........

i
o
S——
-

- -y wyea— g
1

Tt

ot W gve W

L S ~

00

)

e A«mw
Gt O .<°Nﬂ
MYV

i ) ’



9

CA 02884444 2015-03-009

D
L
LY

it

gyt 058
W gge | SIE g, wre 60T
g0 R e g O

i = ill.la_milJ
49¢¢ S,

18178yt
(I hbed V)

::::..x_:

b

__8 QVZEL  VOFT

TIYIRGL \
MNREUT

m-_m_#**_ﬁv

vobr Ve
Wil Wz g \ i % e

00¢

Flmﬂi'ﬁ'm

N edbeivsiandii



CA 02884444 2015-03-009

I

0E¢

¢ I

we .
B ———T T wse—s=eaterf
a0 qo1l | \ | 00¢ Y77 M...Y..\., vg17

01



CA 02884444 2015-03-09 .

716 s 217A2178:
| \ i ay ~ 220A

{/




CA 02884444 2015-03-09




CA 02884444 2015-03-09

6/7




CA 02884444 2015-03-09

i




210A

N

A
2108

200

\. 2904 i 228 1400

300

/

@l @ 2

2008

2248

1228

7
140B I

10

14288  130A

r-mmmw"{

130B

llllllllllll

msg aqT:r a
llllllllllll



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - abstract drawing

