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itself or related complications. Frequent complications may arise when two or more bone

fragments are forced towards each other when the patient supports his or her weight on the

healing bone. For example, a sharp implanted nail or hip screw may cut through and

penetrate the femoral head or neck; or a nail, hip screw, side plate, or intramedullary nail

25 may bend or break under load where the contact between bone fragments is insufficient for

the bone itself to carry the patient's weight.

A variety of compressible fixation systems have been developed to maximize
bone to bone contact while permitting bone fragments to migrate towards one another. For
example, helical blades have been developed that may be inserted into and secured to the

30 neck of a femur, and coupling mechanisms have been developed to slidably couple the
helical blade to a side plate or intramedullary nail.

The prior art blades, however, may be susceptible to migration within the
bone fragment and, even worse, may break free or pull out of the bone fragments, thus

allowing the bone fragments to separate and/or become misaligned. Prior art blades are also
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susceptible to bending stresses, which may | ead to undesirabl e bendi ng or
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According to a further aspect of the invention, the shaft of the implant may
25 define a bladed portion and a non-bladed portion. The non-bladed portion may define a
non-bladed ciiameter, and the bladed portion may define a bladed diameter that is smaller
than the non-bladed diameter. In addition, the non-bladed portion may include a tapered
region located substantially adjacent the bladed portion, wherein the tapered region defines
a tapered region diameter that decreases in a direction toward the bladed portion. The
30 tapered region may further define a neck diameter at a point substantially adjacent the
blades that is smaller than the blade diameter.
The present invention is also directed to a coupling mechanism for coupling
a first fracture fixation implant to a second fracture fixation implant. The coupling
mechanism includes a body member receivable in the first implant and including a single

35 prong extending from the body for contacting a surface of the second implant. The coupling
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WO 03/ 032853 PCT/ US02/ 32923 nechani sm further includes a drive nenber
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char act Qlisaf B 6 RloelnldyAnBhEIRBESforfigd adifldPWieas BpE biSts dndsFold PEr spect i ve
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accor di rgniagtinhdieprengstatpreventfurthenslidingoithe sesondimplenh a femur; FIG 2 is a
| eft side view of
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por t i ongfrashBahbone, W@g@nclzée%@@t angrpecqnddrachyre ifixatior weplentyi ew of the i rrpl ant
of FIZF 2; FIGS. 4B to 4F are cross-sectional views of the inplant of FIG
2, taken aI ong I|nes B-B to F-F of FIG 2, respectively; FIG 5 is a right
si de vi cBRIBF DES IONOFFHEWRAWINGS i nent of a coupling 30 nechani sm
according to the r ke
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of the sggopg implant of FIG 5;

20 FIG. 1 is a perspective view of one illustrative embodiment of a fracture

fixation system according to the present invention, shown implanted in a femur;
FIG. 2 is a left side view of an illustrative embodiment of a fracture fixation
implant of FIG. 1;
FIG. 3 is a top view of the implant of FIG. 2, with portions shown in cross-
25 section;
FIG. 4A is a front view of the implant of FIG. 2;
FIGS. 4B to 4F are cross-sectional views of the implant of FIG. 2, taken
along lines B-B to F-F of FIG. 2, respectively;
FIG. 5 is a right side view of an illustrative embodiment of a coupling
30 mechanism according to the present invention, shown inside the second fracture fixation
implant of FIG. 1;
FIG. 6 is a right side view of the second implant of FIG. 5;
FIG. 7 is an enlarged, cross-sectional view of a portion of the second implant

of FIG. §;
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35 -3 WD 03/032853 PCT/US02/32923 FIG 8 is a front view of a body nenber
of the coupling nechanismof FIG 5, FIG 9 is a left side view of the
body menbwon 00/0338555. 8, with portions shown in cross-sectiPemuss2/Ba9ez 10 is
a right side view of the body nenber of FIG 8, FIG 11 is a top view of
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view of the insertion handl 7, shown coupl'edto the secon
i mpl ant ®f FIG 6. 20 DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Referring to FIG g5 612@1@8%%&1 éﬂo&‘saéécﬁS‘nleeix?ﬁt %%ﬁ% dinfenPBe

enbodi ment of the present vention I's shown | |n a errur and
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11 ustrati ve purposes 133 ARl MU bl iRl Atne LdIAR nedfuitEh Do

used in conjunction with tra ary nal racture
fixati onofl8fér to treat orthopaedic trauma, inpending bone fractures, and

bone | Trast ures. PG, $430Rkons LARLANLGPoFE di5e nfishdk B FIEA,

intertrochanteric ctures o f enur s not fimted to use
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FIG. 18 is a perspective view of the insertion handle of FIG. 17, shown
coupled to the second implant of FIG. 6.
20
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to FIG. 1, a fracture fixation implant 20 according to one
embodiment of the present invention is shown implanted in a femur and coupled to a second
fracture fixation implant 22, which is shown for illustrative purposes as an intramedullary
25 nail 22. Implant 20 may be used in conjunction with an intramedullary nail 22 or other
fracture fixation member to treat orthopaedic trauma, impending bone fractures, and bone
fractures. For example, implant 20 may be used to treat intertrochanteric fractures of the
femur. Implant 20 is not limited to use in conjunction with an intramedullary nail 22,
however, and may be used alone or in conjunction with any number of implants, bone
30 plates, etc., known to one of ordinary skill in the art. Furthermore, the present invention is
not limited to treatment of the femur, and may be used to treat any of the bones in the
human and/or animal bodies.
Referring to FIGS. 2 and 3, implant 20 includes a shaft 24 having a proximal
end 26 and a distal end 28, and defines a longitudinal axis 30 between the proximal and
35 distal ends 26, 28. A plurality of blades 32 are disposed on shaft 24 and are hélically
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Referring to FIGS. 2 and 3, inplant 20 includes a shaft 24 having a
proximal end 26 and a distal end 28, and defines a |ongitudinal axis 30
bet ween twe opis2sssral and 35 distal ends 26, 28. A plurali tgrafSobbmdes 32
are di sposed on shaft 24 and are helically -4 WO 03/032853 PCT/ US02/ 32923
twi sted aRfukd L6Ag 'léﬂg%ﬂﬁhl BKd 50, %Qm@%ems'chss@@nﬂnéfé&%ﬁﬂba@wme Pﬁﬁal
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S rea
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four hel éﬁ:@{:ﬁs@lﬂﬂ %%ﬁreé@éa ;}c{?ﬁ{z ’37"1’0?%5@&915’@1% kPagikudbRakvigxi ﬁﬁ%)st é%ﬂ]e of
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| ongi t udi nal axi s IS shown as appr oxl nmat each bl ade
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the 25 art w | w and agpr e Rave any anount
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about implant 20 from sliding in the bone along longitudinal axis 30. One of ordinary skill in the
25 art will know and appreciate that blades 32 may have any amount of helical twist about
longitudinal axis 30, such as, for example, 45°, 60°,-120°, 180°, 360°, 720°, or 1080°.
As shown in FIGS. 4A-4F, a first blade 32a and a second blade 32¢ are
substantially diametrically opposed from one another about longitudinal axis 30, and a third
blade 32b and a fourth blade 32d are also substantially diametrically opposed from one
30 another about longitudinal axis 30. First and second blades 32a, 32¢ are preferably about
90° out of phase with respect to third and fourth blades 32b, 32d, however other
configurations are within the present invention. Preferably in one embodiment, at least one
of the blades 32 defines a blade width W that varies along longitudinal axis 30. More
specifically, blade 32b has a blade width W, that increases from blade proximal end 34
35 (shown in FIG. 4A) to blade distal end 36 (shown in FIG. 4F), such that blade width W, is
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90 out of phase with respect to third and fourth bl ades 32b, 32d, however
other <configurations are within the present invention. Preferably in one
enbodi nerwp oaw3iseast one of the bl ades 32 defines a bl adecwmusoir3ides hat
varies along longitudinal axis 30. Mxre specifically, blade 32b has a
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| ongi t4fitashe vatiagcaim blade Ipighs ,tdl@Q]lIS@d belvadeweyer ede Wilie Va I%ﬁﬁmﬂ.‘yhel ght
Ha t hat 34 (shown in FIG 4A) to bl ade
i stal en SERPAR SoRAm U Ao e )

fhat bl ade height Ha is ?r eat est
substanti al | y adj acherordingéiea HirtdienispeetPiee prasens Hyeniden, atlspsoanof diel y

23{)2;3:2: Ilg%l y%% éﬂr?a{ ﬁ'ﬁ@la %ﬂﬁ h%%rh @Eﬂé}%eﬁpen@lcﬂ%yﬁ@ i ubiRal Sis 30 from

the base of the blade 32 to the tip of the blade) that varies along longitudinal axis 30. In

25 particular, blade 32a may have a blade height H, that increases from blade proximal end 34
(shown in FIG. 4A) to blade distal end 36 (shown in FIG. 4F), such that blade height H, is
greatest substantially adjacent blade distal end 36 and smallest substantially adjacent blade
proximal end 34. Preferably, blade height H, is substantially zero at blade proximal end 34,
as shown in FIG. 4A, such that blade 32a is substantially flush with shaft 24 at proximal end

30 34. When implant 20 is in the intended rotational orientation of FIG. 1, the decreased
height H, or substantially flush configuration of blade 32a at proximal end 34 increases the
distance X implant 20 must migrate in the bone before it cuts completely through the bone.
Also, the flush configuration of blade 32a at proximal end 34 reduces migration of implant
20 in the bone (because there is virtually no blade 32a at proximal end 34 to cut through the

35 bone when a load is applied).



as shown in FIG 4A, such that blade 32a is substantially flush with shaft
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42 and bore 66. No portion 42 e further provided wiith a tapered
region 48 |ocat edR@Hﬁg atppgrqrsﬂza@%bgﬁm?\eh@mmdgeéﬂ ?aPPréﬁanBon%per ed
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25 point where non-bladed portion 42 meets bladed portion 40) that is smaller than bladed

diameter 44. This configuration of implant 20 provides for bone ingrowth between the non-
bladed portion 42 and the bladed portion 40, thereby providing resistance against implant 20
from backing out of the bone. In addition, tapered region 48 serves to self-center implant
20 as implant 20 is inserted into bore 66 of intramedullary nail 22 (shown in FIG. 5).

30 The present invention is also directed to a mechanism which may be used to
couple a first fracture fixation implant 20 to a second fracture fixation implant 22. As
desctibed herein, the coupling mechanism may be used to couple implant 20, described
above, to an intramedullary nail 22. The coupling mechanism, however, is not limited to
use with implant 20 and/or intramedullary nail 22, and may be used to couple any number

35 of different fracture fixation implants known to those of ordinary skill in the art.
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hurman 28all &Bhatation 72 (partially shown in FIG. 7) may optionally be provided through

intramedullary nail 22 in substantial coaxial alignment with longitudinal axis 68. If

provided, cannulation 72 may be sized to permit insertion of a guide wire (not shown) to
guide the implantation of intramedullary nail 22 into the bone, as is commonly known in the
art.

30 Referring to FIGS. 8-11, body member 60 is shown in detail. Body member
60 includes a substantially cylindrical portion 78 that defines a longitudinal axis 80 of the
body member 60, and a prong 76 extending from cylindrical portion 78. One of ordinary
skill in the art will know and appreciate, however, that body member 60 is not limited to the
shape shown, and may have any shape that permits body member 60 to move within

35 channel 64 of intramedullary nail 22. A pair of alignment tabs 85 (shown in FIGS. 8 and
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Still referring to FIGS. 8-11, prong 76 extends away from body member 60
25 in a direction substantially parallel to longitudinal axis 80, and may be configured and
dimensioned to contact implant 20 to limit sliding and rotation of implant 20 with respect to
longitudinal axis 30 (shown in FIG. 1). As will be discussed in more detail below, prong 76
may be provided with a first engagement surface 86 that contacts a second engagement
surface 90 formed on implant 20 to substantially prevent rotation of implant 20 and limit
30 sliding of implant 20, as will be discussed in more detail below. According to alternative
embodiments of the present invention, body member 60 may be provided with two or more
prongs to contact two or more engagement surfaces formed on implant 20. For example, a
second prong may extend from body member 60 in the same direction as prong 76, and may
be diametrically opposed to prong 76 about longitudinal axis 80 and substantially parallel to
35 prong 76. The two-prongfad embodiment may be used, for example, with an implant 20
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configu rkomieo it prpwﬁp@,@o@@% 84 prevent implant 20 and 1mplant 22 from coming apart, and
25 may also limit the amount of sliding of implant 20 along its longitudinal axis 30 to the

length of second engagement surface 90. For example, once implant 20 slides distally until
first stop 92 contacts prong 76, any further sliding in the distal direction is prevented.
Likewise, once implant 20 slides proximally until second stop 94 contacts prong 76, any
further sliding in the proximal direction is prevented. Thus, first and second stops 92, 94

30 may be selectively spaced apart along longitudinal axis 30 to provide for a desirable amount
of sliding between implant 20 and intramedullary nail 22, such as to provide for
compression between the two fractured bone fragments. For example, limited sliding may
be desirable during implantation, to compress a fractured femur head toward the
trochanteric region. Additionally, limited motion may also stimulate bone growth and

35 fracture healing during service. One of ordinary skill in the art will know and appreciate
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nmovenent otbér prbn@l% frembmntﬁﬁng dwaesj)ecnml seotn@édgageisas spifasre@016 rétates! | de

al ong s?ﬁ]n ggg_]i nf |l yen otate about
| ongi t udi é%xt%??@tggx unf3 S:cs?lg 8019(16@8%%’%%1555%%%&%% 3?579‘@ , 90 are
f 1 ush wipravestsefishptong 76a ﬁmh tmmthg second engaggmgricsutface 90a to rotate implant

25 20 into proper alignment with body member 60. Thus, a single-pronged embodiment (or a

multi-pronged embodiment having one prong longer than the other) may provide for
increased ease of assembly of the coupling mechanism.

Referring back to FIGS. 7, 8 and 11, tabs 85, if provided, cooperate with
grooves 65 to substantially prevent body member 60 from rotating within channel 64 of

30 intramedullary nail 22. This provides the advantage of aligning prong(s) 76 with

engagement surface(s) 90 in channel 64; thus, implant 20 can easily be inserted into bore 66
without requiring the surgeon to address the alignment of prong(s) 76.

Referring to FIGS. 13 and 14, drive member 62 is shown in detail. Drive
member 62 is configured and dimensioned to engage channel 64 to selectively hold body

35 member 60 in position. In the exemplary embodiment shown, drive member 62 includes a
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substantially prevent rotation of inplant 20. To the contrary, when a

t wo- pronged 20 enbodi nent havi ng equal |ength prongs, as shown in FIG 12B,
i s nmoved wowafsksah i nplant 20 that is msaligned in boreP&&/USoms29es t he
prongs 76 contacts shaft 24 and prevents the other prong 76 from

cont act i Betidsie tHresRGtvMEh SREAHEH semwea@%f@ﬁﬁe@ﬁ dh9nfd 68! owdvEp! ant
20 into alignment. As shown, second prong 76b is in contact with shaft 24

and pr eQ8E sryciyres f95 seEng G Ve Msmben Az Hb?haﬁﬁe Sl Sich a6 spaRgs s slastomersice 90a

to rotat grel A3 WiMlkin2Re PRsdnf i eREGD emneé m@ﬂlrsmz A4 theRRBY al BIEREM B horti 'S -
si ngl e-pronged_enbodi nent (or a _nmulti-p d enbodi nent. havin g one prong

| onger t h8hWhiE 1@9?@&%@%@9%@%@ TOtflﬁarb éagél@ dgiys anepibes §3 dy of the
coupl BNgn{ERMRAGG, Sikh et @Mé Rembacde ﬁle FL&Protdte x&ﬂﬁ% etiio Ecﬁlﬁ%n%éodey rig0.

provi ded, caqoperate wth rooves to substanti al preve menber

60 from Hbisds pspgcially Hesfuldn e Whe@ftabss?é (FHoy aﬁw@uhl )&pgparatie IWithpgroqyrss
provi dess ecrdy aiYa0s Afall Aoy nl 5660 In ikl ), SMIROBIRRI U f 208(5)

90 in channel 64; I mpl ant can_ easi | I nserted ore 66
wi t hout F@hﬂlmeﬁbsw aitachEsat Rastion 49Qiss Sﬂlh@ta%nallgrﬂmhamd ﬁmgl(xa; yays.
Ref er ringe F&eﬁ%ﬁeﬁ%@n ﬁfé%hlﬂneléj@ a‘&%nﬂ&i’fﬂ%n@%?: of bé&pﬂ’f@m'bgr Ghd of Drive

62 is configured di nensi oned to engage channel 64 fo selectlvely

hoI d 68d9r inpsy pelie theet Wﬂl Igi981 andoapprackate Hiet warmsber of smssEn®RY s hovvn
d
ar Ir v gdgegig&ﬁmﬂgﬁy w&éﬂdﬁed f cou éﬂe HRA34B532830 BEds 9&854?%@/ ?8(%?& G{db ?(?r

eries of threads anne
however r%@‘fﬁ@rbe&wwmmpm supbicagy fon gramploscrasriarivels, pms cﬁhfari(ﬁleft 0164, such
as Spri nggtidhy 8liAsh ABESwill 5Lk thdM ;%Pé td t BEEA Dri ve
menber 62 (1;1| so |1ncl udes aln attachnent orc:&} oﬁﬁ % V\Eﬁ]b% 'S co I'gured and
di mensi oRedbent? sragbasitherpsupnently W@hﬁ%rﬁﬁdﬁt%@bﬂbcww t§ oregbether50, such

t hat

This 1o DonCeiaftor 63 s iRt § RoRfiedthlborGOPREL ARt gHEThRLSP

cooper at 82 dpfines grsybstanfiallgher-Fhaped ppening ﬂ)@?eﬂ?@hts dimensionsd anfl conliguredsivber 60
h t 100

1 Channgle it TSPl 50 gl oL bapdEaky B 1 1

channel scqg”tgufqdrtmmm aay npmler Qﬁdl‘b’mgmﬁb Iimewnmon@ﬁordfnaﬂsoskdﬂ i thaest, ski |l |

in the agﬁchvéﬂs la'scnlégpai‘lv%?gr APRILRC A ﬁmggt%n Wm egpcgcféxa?% %tteg&lgﬁﬂ‘é?@ EEEO and

alterpatively be provided to couple drive ne

provi e mallymmd@wemml@,eemttmpemnmmof s gaide e (floirshewa)rpl e, Sscrews,
swi vel s, One of ordinary skill in the art will also know and
appr eci ate t t ody menber 60 and drive nenber 62 nmay be either
permanently at t achBgferng @dilgbhbbind toapbptdonad enheapailstih ehowil SEE ¢ape menber

et nis. S0SHERYMEE il o EORTRRIBIN] Ul I el af 2 IEGdIRRIC ©7

conf i gur eeflytroember 60 and drive member 62 in channel 64. In addition, in the case where the

25 surgeon chooses not to engage the locking mechanism (e.g., does not tighten drive member
62 in channel 64 in order to engage body member 60 with implant 20), end cap 106 may be
urged against drive member 62 to prevent drive member 62, and consequently body member
60, from unintentionally migrating within channel 64.

In the illustrative embodiment shown in FIGS. 15 and 16, end cap 106

30 includes a series of threads 108 disposed thereon, which mate with the series of threads 98
formed on channel 64, or another series of threads formed on channel 64, to secure end cap
106 on intramedullary nail 22. Any number of structures known to one of ordinary skill in
the art, including snap fasteners, adhesives or screws may alternatively be used to
removably attach end cap 106 to intramedullary nail 22. End cap 106 may further include a

35 tool-engaging portion 110, shown as a substantially hex-shaped portion 110 that is
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engage a hex key. Tool -engaging portion 102 nmay alternatively be

di mensi oned and configured to engage any nunber of driving tools known to
one of orwomany2sskill in the art, such as a screw driver PCT/USOBBOR3 A
cannul ation 104 may optionally extend substantially 20 axially through

drive nenimensthet angd eomﬁgumm&mgagm Wiendh gWbslecndhifg pBRIonSNIOWRy
therethrq qgr(riln &H% n}_Sad 16, an optional_ end cap 106 is
Shown. | E1 oY B nfiheioed prkiontinido Frinse 4y PumbLRIER HEiopldnena of
i nt ramedué bmgfmamhryzeznm in theafieqich ab @ dyx-WBPBEicr&P dARS. K bxHIEBR 2 8yl N
channel 64.. dd|t| I, 0 txge case V\/nerﬁbt he 25 surgeon chooses not “"to

engage t RBY ?%@Q’ ﬁé’rﬁ%‘g%mhé% s subgtandially axiall Z]HF@WH@F@P%@@%PWIBQ in
channdl ﬁ(bertmnmfdgmdeowﬁ@g@g%dmgyh&&ﬂhﬂfgh% with inplant 20), end cap 106

may be urged against to prevent drive nenber 62, and

consequent iy body E’étﬁ%‘é?duﬁ m@%t?erﬂrémdP6Wd’Im§9dW'&bqrﬁg divetmembérannel

64. In theand Idpabnﬂly, ved e pi‘&d%bexﬁlﬁl@&%tb Bhﬁn@ﬁiﬁl hﬁlsafe&hclx% th€ aﬁbo %f106 30
e

i ncl udes.,.a serie ds 108 di ed t hereon, e wth
series oft n{emsgogbaz (g‘gltﬁf“BPﬁﬂﬁn%W &Wﬁa‘i"}&w Bail 22as ek asapducing e aprountoefeads
formed oparchiaanalstde, hah@le@B ufeesu@gwnc:ﬁpthew& Wherk 'ﬂ{e@@ P&deﬁfsvar@a' | 22. Any

nunber of stru Zlires JZ aﬁgrdl nary. skil art, including
snap asP’é?ﬁ?re 2 §@ Ql%mr%Ylﬁ%l 1%&91%@11;1%&& @.bedpvabl y
attach eﬂﬂ:rrfb&@60,%1vb@ndnﬂ§df a0pshd dap 196 Bédecively)FHsl 8@&&%&1%1{@%& her

i ncl ude a Ban%org a I ngvulportl n 110 shown as a subst ant

hex- shapBdPbIPETHAm ednotishowp) edsnpigtetsthrquehthspzesembld mmltmenm oned

and conf mw aguide WIRgREP bauy¥ian ghide TRPIm&RUASG] Ml 1205 QQE@X
al t er nat )é be di nens?oned an &Oﬂfl gur edallgllo engag)@ anyééllu ersecr)l? %dri vi ng
2!

t ool s kn COMBARCTAT. 1P dheimprgmedyliary fanal pfa fagturedBone.as a hex- key or
screwlfiriver. A caA@lsh@Ml RIS 1aikd 183p.£n' 1H§1§!1$x¥h£ﬂlé)ffb/ﬁ19§9¢tldéﬁil% ext ends
e

t hrough _end cap to pen-nit inSertlon of a gui de

subst ant i aI |y .axi
wire (noPro¥ ﬁﬁ’é‘ﬁé’cnﬁ?r?}%ﬁ thpﬁﬁméé@mama(e,g niafremeduliary npié 22 oA ded with
body ne nﬁﬁfwr@ﬁmseﬁiroh\lﬁn@@ The inchRi2s aMend1e BBﬂBBGIle)énd %Qg aénqgorp [?ﬁs sembl ed

into cha neI thu&redum ng the anpunt of tine ass

i npl ant i "g*H H’lgrpé’ﬁté‘?ib gy wglude apore25fbpt is é@n@émﬁngdpmmtremve parts
that nusi cdﬁ@;lﬂ@@@ljeﬂidl%y Gd‘ilﬁllﬁg‘&ﬁl&f? r126 gtﬂa‘?ns%ﬁégt lFbcgrQZfé? a&?ﬂpé)a'ag& ts are
10 pr %ﬁlssen;gF ﬂ g rt]nul ations 72,

i nt r afredtifq BrspdR 3R of eanngl oy to %%P@é?lymuple insgetiondindle 189 to mmpum@a

respect i gl 30). (Dﬁé’oﬂﬁdﬁﬂi%sslkﬂmdtﬁbhﬁtvﬁl'k%@%ﬁ% pREGE A Boweée?fthbfthod%hé%f a gui de
wre (not Shogge%} conpl etel(%/ thr ou%dh the pr easg a guide
wire maySIBEUIEHERY Be guplezed ideachdly rawn) 6n7e§¢uﬁ0221andlﬁdlzﬁm ingratiedullary nail

]E) ; : 2’[8 a (ra 2%11 g‘glr}]leﬂl @640hed tCRIFRMBEMNIPy ndilD D) ihRRidd HanBBOY h Ve CRAT 21T 2
insertion of intramedullary nail 22 into the intramedullary canal. A cannulation 128 may
25 optionally be provided in coupling screw 126 and aligned with cannulations 72, 84, and 104
(discussed above), to permit use of insertion handle 120 to insert intramedullary nail 22
over a guide wire. Furthermore, the length L of coupling screw 126, shown in FIG. 17, may
be selected such that insertion handle 120 may be coupled to intramedullary nail 22 with

body member 60 and drive member 62 preassembled therein.

30 While preferred embodiments and features of the bone implant and coupling
mechanism have been disclosed herein, it will be appreciated that numerous modifications
and embodiments may be devised by those skilled in the art. It is intended that the
appended claims cover all such modifications and embodiments as fall within the true spirit

and scope of such claims and that the claims not be limited to or by such preferred
35 embodiments or features.
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15 As shown in FIGS. 17 and 18, an insertion handle 120 nmay optionally be
provided to aid with insertion of the second inplant (e.g., intranmedullary
nail 22).wA3/031868wn, insertion handle 120 includes a handiPeTasor/smn3 122 and
a coupling portion 124. Coupling portion 124 may include a bore 125 that
i's dinmensioned and configured to rege ¢gagnvgPupling screw 126. Coupling
screw 126 nmay be inserted through bore 125 and threaded 20 into threads 98
of channel 64, to detachably couple insertion handle 120 to intranedullary

nail 22. wiaeisaflaigied! nary skill in the art will know and appreci ate,
however, that other structures may be enployed to detachably couple
insertion handle 120 to intranmedullary nail 22. Wen attached to

i ntrasedul | ary. nai An3dpidnd §87rxa06n BARBbS: dRthiHe: be used to aid insertion
of intramedullary najl_ 22.into the iIntranmedul r canal . A cannul ation 128

may 25 optional |y BeELtkayingypioniad soriang aﬁéﬁt@\ﬁni%eéhﬂﬁ dafingfigedl wi t h
cannul at pgudigal s bMdknproblh 4836 (LAY end: uper L Use of [ nsertion

handl e 120 to insert_intraned over gui de wire.

Furthernore, the |éﬁb¥ﬁlw06blaé@wmqsgd gnabl@asizmortsqmmhqb shaf agd heficallyny  be
sel ect edtxﬁbt@&aﬁ&ﬁ&héﬂaﬁ ddifd) aRBNMAE Bk BRY t ||ary
nai | %é body men%i 160 and d |ve@t¥enb2a?e§ %QE r%@%ﬁrgﬁglrdel n.

Wi | e r@ﬁ@}?@d enbodi ments and features of the bone i npl ant and coupl i ng
mechani sm have bee@hé’ﬂeﬁf’ﬁt?&ﬁf’oﬁ%ﬁh@blaﬁ&s ds!al %@Wc@%léﬁﬁetﬂattmtes HTEr ous
nodi fications and enbodi nents may be devi sed y those s ed I'n e art.
It is i n@‘é??&@ﬁamﬁtthfthégm&jé@@ﬁaéd clainms cover all such nodifications and
enbodi ments as fall within the true spirit and scope of such clains and
that the clains not be limted to or by such preferred 35 enbodi nents or

features. -132W0 08hoBadss obcipinydo whemypthe virgblebhidvs ithancreases fred med: 5 1.
An i nmpk amtectish flbohxak bR ’a?i’g QIR t having a proxi mal end
and a di st‘a:'fl;l1 end, the sﬁg)?t e?@%tﬁg a &’%Ig%t‘iﬁs@%ﬂ axi s between the
proxi mal end and the distal end; and a plurality of blades di sposed on at

l east a portifpn off, h i tudi nal
axis, the plurality %@%ﬁggsﬁﬁg\}f ﬁ)g%%ﬂ %tgi?s%#ééﬁgeﬁﬁggghaf%%&n g al end;
wher ei n Blads ight tb&tefams ml?eiltﬂca@leslohaﬁlﬂdonamdmlembl ade width that varies
ina direction along the longitudinal axis. 2. The inplant of claim1,
V\,here'& the variabl e blade width increases in a 15 direction fromthe

bl ade (gr oxi met endThoimmeantiof elaigh ddwheiest atlleashone of the blades has a substantially

constant blade width.

5. The implant of claim 1, wherein the plurality of blades twist about 90° about
the longitudinal axis.
25
6. The implant of claim 3, wherein the variable blade height increases in a
direction from the blade proximal end toward the blade distal end.

7. The implant of claim 3, wherein at least one of the blades has a substantially
30 constant blade height.

8. The implant of claim 1, wherein the plurality of blades comprises:
at least first and second blades substantially diametrically opposed from one

another about the longitudinal axis; and
35
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3. The inplant of claim1l1, wherein at | east one of the blades has a

vari able blade height that varies in a direction along the |ongitudinal
axi s. 20 WO o3los2ss3rpl ant of claim 1, wherein at | east one @CTiuse2/sdsasles has
a substantially constant blade width. 5. The inplant of claim1, wherein
the plurality of blaatbast thisil ahd &hehtblds sabyeAHtially ARl ARG eEH @@h@ffmm 25 6.

The i npl ant. of cl in the variabl e blade height increases in a
di rection ? Z{hsﬂ%‘?%ﬁv‘g%i end toward the blade distal end. 7. The

i npl ant  of cI al m 3 whmn @t Rasttonk eﬁ&te fosttandfseédid Hhdd B8s A aidISHREE dithal | Y

30 const de hel 8.. Th cl ai wherejn the plurality
of bl adegﬂéé%gﬁsgse‘é‘ feC fign along %?es‘f’ng@ﬁﬁﬁ%f’g dﬂlﬁ{%i‘@é t e pdfithethird)ang

di anet i daldlybledesdmed vhriatte bhade haipght thel indkeasss it B dirbanai 41 i i lor@itliina@nd 35
-14 WO 03/032853 PCT/ US02/ 32923 at least third and fourth bl ades

subst ant i*&F° 'y diametrically opposed fromone another about the

| ongi t udi nal axi s; wherein at |east one of the first and second bl ades has
a variable bl ncreases .in ction along the

| ongi tudi nal &xi sWTg‘ﬁde{anf‘éfa‘gi‘mb Wlbqre‘flﬁ%e‘farﬂ @%W@l%wﬁqbswwbs has a
var i abl e zbload ehdidadphirokinedl ehdicr eases in a direction along the |ongitudinal
axis. 9. The inplant of claim6, wherein the variable blade height is
substantially zero at the blade proxinmal end. 10 10. The inplant of claim
9, wherein: atio) eaTheomplaaf oft diginf 9,velleréind second bl ades has a substantially
constant bl ade hei and_.at 1 east one third and fourth bl ades has
a substantially coﬁgﬁgﬁﬁt‘mﬁpgﬁ’é’ Ari@%sa‘f% %ﬁfes A F%taaﬁﬁlhb(for@taat blpdo,

wher ei n: height; ahd st and second bl ades have a variable blade w dth that

increases in a dirgction al the longitudinal axis, and a substantially
constant bl ade hei gheast ?Bef’ﬁg‘ QWF‘? Eln‘bfoé}ﬁt@ bipges Ha%ﬂbé‘lﬁnﬁalﬂ@@étah@blgh t hat

i ncred$esvidth. a di recti on al ong

11.  The implant of claim 10, wherein:
the first and second blades have a variable blade width that increases in a
direction along the longitudinal axis, and a substantially constant blade height;
20 the third blade has a variable blade height that increases in a direction along
the longitudinal axis, and a substantially constant blade width; and

the fourth blade has a substantially constant blade height, and a substantially
constant blade width.

25 12.  The implant of claim 11, wherein the first and second blades are out of phase
with the third and fourth blades by about 90° about the longitudinal axis.

13.  An implant for fixation of a bone comprising:
a shaft defining a longitudinal axis of the implant, the shaft including a
30 bladed portion and a non-bladed portion, the bladed portion and the non-bladed portion each
defining a diameter;
a plurality of blades disposed on the bladed portion and helically twisted
about the longitudinal axis, wherein the maximum diameter of the bladed portion is smaller

than the maximum diameter of the non-bladed portion.
35
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t he | ongitudinal axis, and a substantially constant blade w dth; and the
fourth bl ade has a substantially constant bl ade height, and a substantially
const ant wibad®32sszlt h. 25 12. The inplant of claim1l, whererrusona29ts rst and
second bl ades are out of phase wth the third and fourth bl ades by about
90 about the longitudinal axis. 13. An inplant for fixation of a bone

conpri si ng: haft, defi.nin .lqngitudinal axis of the i.nplant, the shaft
i ncluding a 30"bl a %mﬂﬂ?’%tiogﬁﬁgﬂggawhgﬁlngﬁﬁa‘é‘ﬁh%g?é pgiton u‘g?sé‘déﬂfr%rti on
and t he wrgionibdatkeicsupsttitialy adfebnt tHebladédgbréon]ivitigesie the tagale& E@E\éﬁ Jefifes bl ades
di sposed on the bl aded portign and heli.cally tw ste out .the

| ongi tudarﬁg?reg}@gg?n Beter fhat ﬁ%“??éﬁ?m# cgﬂ%{o&ar %hetqﬂ%‘?e&@éi%ﬂl'porti on is
smal | &r than the maxi num di aneter of the non-bladed portion. 35 -15 WO
03/ 032853 PCT/US02/ 3292 14. The inplant of clagim.13 erein the

non- bl aded portion li“?f&‘?“iﬂ@?%&l%gérggerfﬂé‘g}}‘%ﬁp?@ é‘?%ﬂng‘ﬁﬂv@fé?ﬁqeélalf?"%dj acent
t he bl ad#gmger 4t Ofoint¥uBstRhtITyRE] dcaRetiEblad &Y ivabreletht RBSk didmeRPRY Pehilefdi ON

di anet er th@}b ?q%‘crfﬁases in a direction toward the bl aded portion. 5 15. The
i mpl ant B Oeblade1ametfler ei n the tapered region further defines a neck

di aneter at a point substantially adjacent the blades, wherein the neck

di aneter is snall than the blade dianefer. 10.16. The jnpl ant. of claim
PN e A FRE A T R R R R R

| ongi t udbadd éxite losdigdidatakik,age dhetsladddidriisn IsA6atRusaEARddRlcEY @ acent
one of the epgjgs. 17. A mechanismfor coupling a first fracture fixation

i npl ant Yheendscond 15 fracture fixation i npl ant, conprising: a body

menber receivable in the first inplant, the body nenber including a single
prong extendi&g frgm%ge,body rrenger for contacting.a surface of the second
i npl ant; and Y- dr i & &KBHBER PTroap g & s Gigrlaee ostioRdmpha tovesaserd t he dri ve

nmenmbets Q&t@@ﬁ&h@ﬁmlm%cﬁhfm@;oned for threadabl e engagenent with the
first inplant; V\hereidg,the riv menber  toward the

\ e nber urges the bod
second inplant s P H‘é?m‘?% ée%qlwgfeén &%ﬁﬁg@@ﬂﬁlﬁp@@ bpélé meepeluging he
second isipieéplonRetchding v iRltody nRuMEE firTohtabild Lfurfbe bhes8&Had i npl ant
wth res e(r‘t to the first inplant.
1mplant; and
a drive member rotatably coupled to the body member, the drive member
20 configured and dimensioned for threadable engagement with the first implant;
wherein the drive member urges the body member toward the second implant
such that the single prong contacts the surface of the second implant and substantially

prevents rotation of the second implant with respect to the first implant.

25 18.  The mechanism of claim 17, wherein the single prong limits sliding of the

second implant with respect to the first implant.

19. The mechanism of claim 18, wherein:
the single prong defines a first engagement surface;
30 the second implant defines a second engagement surface; and
the first and second engagement surfaces interact to substantially prevent

rotation of the second implant with respect to the first implant.

20. The mechanism of claim 19, wherein the second engagement surface defines
35 afirst end and a second end longitudinally spaced from the first end, and includes stops
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25 18. The nechani smof claim 17, wherein the single prong limts sliding

of the second inplant with respect to the first inplant. 19. The nechani sm
of cl ai mw®,03msassei n: the single prong defines a first engagarsens2ogurface;
30 the second inplant defines a second engagenent surface; and the first
and secodonsdgaipenmrt lastr dreaddhe erids faradontaotiag ivtprodg ®l pryvdit @Rk slidigs at i on
of the s L s ith respect to the first inplant. 20. The nechani sm
of clai m%ig{é%\?\kl&e@ellﬂﬁ&#e second engagenent surface defines 35 a first end
and a second end longitudinally spaced fromthe first end, and includes

stops -16 WD,03/0 53 PCT/ US02( 32923 . forned. adj acent at_| east one of the
ends for cont agti ng ﬁ%“E?rBﬁ‘B S{aﬁpivewperﬂ?ﬁgﬁB?gjéﬁn?’a’i%ﬁbm"]d‘fiest*he second

i mpl gnﬁt . s%ta;.n?ihﬁy nyldhidainhlsm)lrﬁcbn ddfaiing %Vo];cngi/bhdiﬁﬁi alStlist d‘t&h@@g’d& HERbEY, aﬁdlgﬂeuges a
5 substanti cyl.indrical portion defjnin ngi tudi_nal axis of the
body nenﬁléllg% p&él&g %{)ﬁ%n S H?F«S&b‘?ﬂo Sté&?aéi%'d?r?q]r‘??g’ tg‘? ?%@W@Wals%%t antially
parallel to the longitudinal axis. 22. An inplant systemfor fixation of a
fractured bon conpr. sing: fiarst i.nplant, defining a ficst |ongitudinal
axis, the fi rg? i dmpl?"gﬂﬁ‘i&? forl%(agggioﬁp%cgr eFOIAMERE bore in
comuni cation w t hatfine iniplann définihH e fibn lengitudpabeds, e frst PhdRtMAfAENed angl e
W th rngspect. to the first. longitudinal .axis; a second inplant defining a
secondl%l (@F@IP%HF& eis&q %b(frﬁé‘? CURBHRALCRNR With thes‘ﬁ?ﬁ%‘gi the bpwsrfsnased alet ond
| ongi t udpredbteaningd whglh witht legpcbpioahe it lchghodivalmiger receivable in the
channel , and includin t. I@gﬁ& Qone gr onﬁ 15 for contacting the second
inplant to substan?f’%‘g’l“a%’? gining 2 85c0Rd inneithdmalesdn ths seppnshitnplentt h
respect slolablealéng tht seovpllddrigimbingl adih @itiRcaBgolcongi t udi nal axi s; wherein
t he prong and secong(i1 | ant are cbqnfi ur ed aﬂd gi,rzgns,i oned to limt
sliding of the secBif %F’Ja’ﬁfre?ﬂvﬁ prElecatReh&8d csydng &t lsashage Preagsecond
| ongi dadfar@bntairg; th28ecdad impRnt MEubAN YIS et rotdtRin B 2o sdbbtid HSlant
conprising, a dritve rredrrlrber r.ot %}’?ablg coupled, tg the body nenber, the drive
member ¢ SRR GRPEAC st manlertahan the secon L@&gﬁ‘iléal"é%agerrent within the
channel to sel ecti wabiiP®hs iptdrprndRecdiddinplibRcoAEAlRS hnd Bﬁn&@%ﬂ@&gm

e bo

i npl ant . ..25 . The i npl ang stem of claim23, whérein when t d
nenpnb er ah’&lt(f%ﬁ% or}%he seoond! 1mpslgnt toa predetermined distance along the second Y
longitudinal axis.
20

23.  The implant system of claim 22, further comprising a drive member rotatably
coupled to the body member, the drive member configured and dimensioned for threadable
engagement within the channel to selectively position the body member against the second
implant.

25

24.  The implant system of claim 23, wherein when the body member and drive
member are received in the channel, a cannulation is defined through the first implant, body
member, and drive member such that a guide wire may be inserted completely through the

cannulation.
30
25.  The implant system of claim 22, wherein the prong defines a first
engagement surface, and the second implant defines a second engagement surface for
contacting the first engagement surface to substantially prevent rotation of the second

implant and to limit sliding of the second implant to the predetermined distance.
35
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menber are received in the channel, a cannulation is defined through the
first inplant, body nenber, and drive nenber such that a guide wre may be
i nserted wormploatsel y t hr ough the cannul ation. 30 25. The iPeplEne/3x93t em of
claim?22, wherein the prong defines a first engagenent surface, and the
second i npl an6def i Tmesimplaﬂes,}@redl efgdaige2s; vhesein thackrst @gaganeitaaifideg t he

first en ace to substant.jall rev r ion_ of the second

i npl ant gn etsgr}frsrﬁnt ad;eﬁ%}isd %:1 é‘gﬂ’&ﬁﬁ &%‘i’f“ﬁ“&q{rﬁ& r Gnelrdesned

di st ance stoﬁsforﬂﬁd Wija031t QBRBEInPCT {HISNAS BJEQBBtactitfg thé peorigneel nSfusthem of

claim 25 I&Ym n the f.ir t engagenent surface defines a first end and a
g seodnd

second en jaced fromthe first end, and includes stops
formed adj acent at |east one of the ends for cont act i ng the prong to

revent furth skidin S | ant e | nt system of
(F:)I aim 22, whe?Zi n bhglrﬂg%?{%{%ﬁle?feﬁi d%#dg}si’ F}?i‘?%yni‘%g’eﬁ ‘Q‘gsé )ﬁls
defi ni ngt\m piongs ea:hghﬁﬁn‘gmt firsturigag@nend Bk fidecaree Betont Mg lint detfreh asledd

| east ‘§9 Seecr(% engggetnentt surfaces. 10 28. The inplant systemof claim
27, wher &1 h°EPM BAEHE BH%Re prongs is longer than another one of the

prongs. 29. The inplant system of cIa|m22 wherein the first inplant is an
intra duIIar g nai 0. The stem of cl ai 2, wherein the

second i npl an 8 nclrbaagpﬁ tsgyﬁtﬁ’f“a? Teun it loast gpe pede profigs &s lanesosed

t her eon. thdh anétheeateastithepioaps. coupl | ng a f| rst fracture fixation inplant to
a second 20 fracture fixation inplant, conprising: a body nenber
receivable in the first inplant, the body defining a |ongitudinal axis of

the mechani snp9.a f Theimplanngset artingX wosidh e inRmeesad Or contacting
a first s rfaae% of the second inplant, the first prong defining a first
prong |eH’§‘@WC ffre | ongitudinal 25 axis; a second prong extending from
t he bdfly nenber for contacting a second surface of the second inplant, the

second prong gj &f ! mI‘Qg irgplsagtcsglgtgmpg f%?agml 2%? g thgre?rll t e%eéornd implant includes a

plurality of helically twisted blades disposed thereon.

31. A mechanism for coupling a first fracture fixation implant to a second
20 fracture fixation implant, comprising:

a body member receivable in the first implant, the body defining a
longitudinal axis of the mechanism;

a first prong extending from the body member for contacting a first surface
of the second implant, the first prong defining a first prong length along the longitudinal

25 axis;

a second prong extending from the body member for contacting a second
surface of the second implant, the second prong defining a second prong length along the
longitudinal axis;

wherein the second prong length is substantiaily longer than the first prong

30 length.

32. The mechanism of claim 31, wherein the first and second prongs are

substantially parallel to one another.

35
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| ongi tudi nal axis; wherein the second prong length is substantially | onger
than the first prong 30 length. 32. The nechani sm of claim 31, wherein the
first andweasosmsprongs are substantially parallel to onecarwsvis23 35 -18
WO 03/ 032853 PCT/ US02/ 32923 33. The nmechani sm of claim 31, further

conpri si ng a . veThemeehianim ofilgiinngl, tfhﬂhéi@dmpﬁeﬂmgardrtv@\dmrdbdrff@r weidmgnd

i npl ant h that .th t and sec C the first and second
engagene WF?B’@? o |S\‘7‘é9’§¢ IF’Q??gB‘EQE’éH% ‘FﬁV i ?Fé’ﬂf‘g?ﬁnﬁf PIHaDt ¢ he
second i thp It'ﬁﬁttandnsédmndeﬁmtnehosmfieesf esptivelp tadubstahtiallOpredént rat@tio?Sf thé0 35

-19 second implant with respect to the first implant.
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