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invention relates generally to a systemfor fixation of two or re
parts of a fractured bone. Mre specifically, the present invention relates
to a bone inplant and | ocki ng apparatus for internal fixation of a |ong
bone, such as a fenur. BACKGROUND OF THE | NVENTI ON Fractures commonly occur
in the femur, and especially in the fenoral neck 15 and intertrochanteric
regions. Traditionally, these fractures have been treated using a nai

| ocated in the fenoral head in cooperation with a side plate | ocated on the
outside of the fenur, or ! an intranedul | ary nai

| ocated in the intranedullary canal. The nail cooperates with the side
plate or intranedullary nail to align and conpress the bone fragnents. 20
A high incidence of death is associated with hip fractures due to the
injury itself or related conplications. Frequent conplications may arise
when tHfw or nore bone fragnents are forced towards each other when the
patient supports his or her weight on the healing bone. For exanple, a
sharp inmplanted nail or hip screw may out through and penetrate the
fenmoral head or neck; or a nail, hip screw, side plate, or intranmedullary

nai | 25 mRypbRAd:RfveRiBRK under |oad where the contact between bone

fragmentsTs Tnsuificrent. for, the bone itself to carry the patient's
wei ght . A vari ety 19f Prespiugatippielates gsucrally ip aspsterfor ftien ¢fdwn oBlevel oped to
maxi m e moboéts b ravedont. &ﬁbre\ﬂﬁﬁcﬁhalﬁ@ihﬁptets&nmgwame rdlitagoRbbse tO0 M grate

t owar ds . es.ave. been devel oped that
" may be ms@aﬁgﬁé %&%ﬁ%{atggféﬁ@gégﬁ%ﬁxaeﬁﬁ %810}11%&% ohasafit o nd coupl i ng
mechani snms have been devel oped to slidably couple the helical bl ade to a

si de pIaggcggmbﬂbbgﬁEQNWh@muNnaiI The prior art bl ades, however, may be
susceptible to m ion within the . bone frag ﬁb ugﬂ even worse, my
ety fpg e

break free or pul “8 €5 SPIARLY BSHE fhedgEntad © e ke bone
f r agnek?t snd iptegmplzantetic regivds. cFradituoliy thvicsdciugsddve teen eatanisinphagiés are al so
35 -1-  RaAPhithe RH0G1 MEN B36032R8 3w Gl %@%@%@oﬁﬂé%@@fdé@f ?t 0 bendi ng

stresses, which may |l ead.to nde r abl rea age of the bl ade.
5 Fernur, or pn cooperation w1t£1 an gﬁram ullary nz?il fcj)catec{ m‘ctlhe intramed g

The nail cooperates with the side plate or intramedullary nail to align and compress the bone
fragments.

20 A high incidence of death is associated with lﬁp fractures due to the injury
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 fo 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 peck 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
35



In addition, many prior art coupling nmechani sns provide unlim tﬁdAﬁ ?@6‘35
of sliding betvveen the blade and the side plate or intramedullary

which may lead to disassenbly of the blade and side plate/intranmedullary
nail. Furthernore, prior art coupling mnechanismare often conplicated and
difficult to assenble during inplantation. Thus, a need exists for inproved
bone fixation systens. SUVMARY OF THE | NVENTI ON 10 The present invention is
direct ed tBOB¥NEEF| xati on system including inplants a‘ﬁﬁ“@@lﬁifmng

mechani sms for fixation of a bone. According to one aspect of the

i nvent i onsusceiblp fpdiendivg strgpsey, wiish mey legd togmiesirable hendinges bsalspadfthhavi ng

proxi mal gRgk di stal ends and defines a |ongitudinal axis between the

proxi mal and dista A plurality of blades, each _having proximl and
di stal ends, are d %WEWéagﬁﬂ%{m%Wﬁhé?lﬁn%@PW srlirtedpBewss about 15

t he | ongi mﬂsﬁﬁmgbetawmhehwemcblhmgdd}ﬂatenﬂn&maddllmﬂiﬂ whité nplhakd ty of bl ades

may t wsst Chi east one .of the

bl ades Sna{i}gaﬁ%\}%lye{%\%aer%liag%{i}ﬁ H@& e%@;!nﬁﬁa J;]ﬁwtl vgfﬁll eeréiog’r %noéa'itﬁ%lplhﬂ%gl t udi nal
axi s. Formeskatign ece ofierecopnphivatad|and ifficyls tmsepmblanduying frmplandation. in a direction
fromthe blade proxiuBdne&&kiskomritJvoendt FliRissdahs end. Additional ly or

alternatively, at |east one of the blades may have a variable bl ade height
that 20 varies aI ong the | ongi tudinal axis. For exanple, the variable
bl ade hei$jiMMARD @gaEoNn a direction fromthe blade proxi mal end

tovar dighe bl ade dm%@@as £ JVREL PRk, o Bk, REBLEr 201

substantially zero a e proxi nal i mal end
" of the bla&ééollpgn%@%lﬁlamﬁ Tar fixgtion of@rbong- tArcodme i opei agmsct of e lmrentnbm shaft .

Accor gls na&nﬁlﬁplantffbﬂﬂxhﬁin AS Peetinddides ﬂﬁ]aﬁmu@ﬁgpr@ﬂmatzbﬁdss&@&ﬁds %d the i lr)rlpl gng
may ne.a rtlo and. a.no t e non- bl ade
portion nﬁéﬂeégfl? PR G dis ﬁa‘%i' HAE&BTQ WOGPREF 926 may
define a tbmgiemxmahmﬁtdeﬁtﬁ Prh’a,tafq dsposrdiondhe shafhand atdi@hcﬂﬂmtwsia@lmwl ameter. In

addi ti o5,nd 16@&9&1%@%@%&% th Qﬁla éﬁ&%dﬁﬂ}ﬁﬂ HE SRl PO R mbSk gbduPC at ed
regli on

subst anti gl acent .1 wher el n the, tdpere

defi nes 9§ f’%l?ﬁlgqg%ﬁffl%‘% a&isa%éféﬁtg?arﬁjtth 3’%@?%‘5%]2&"%"‘31 ]ielr%g’é?l on toward the
bl aded poridthdint vafieala ihelpagiedinslegis oForraymily thceriaidebladvavidgthmesk di ameter at
a poi nt wﬁgaﬁudﬁk&%ﬂﬁ%ﬁ%ewm PLAIEark B8 afffPger Lhan the bl ade

di anet er resent r.nvention is _a rect e coupl i ng nmechani sm

f or coupﬁfﬁ'slgmn%llsffor pligmatively, et lpast que ehthe Biades sty daye at‘@nablgble@mlgm thalt ur e

fi X?L [ Zi? vhxlﬁalawﬁgthe'ﬁti@u&mm)bﬂmg?or mbamsmﬂametbuﬁeﬁe@tbﬁsimm? r ectelh vabl e
| ! n rom e

oy o drBbioh BB A Geodih U 08 1Rl P! OIS0

body for contactin ag € 'Secon bling -2 13
Apri| 200eeH igpreferably substantially zero at the blade proximal end, such that the proximal end

of the blade is substantially flush with the proximal end of the shaft.
According to a further aspect of the invention, the shaft of the implant may
25 definca bladed portion and & non-bladed portion. The non-bladed portion may define a
non-bladed dlameter 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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15 20 WD 03/032853 PCT/ US02/ 32923 nmechani sm further includes a H\I\Mﬁl ?ﬁgger
rotatably coupled to the body nenber for threadabl e engagenent

first inplant. The drive menber rotates freely with respect to the body
menber and nay be used to urge the body nenber toward the second i npl ant
such that the single prong contacts the surface of the second inplant and
substantially prevents rotation of the second inplant with respect to the
first inplVE@A#3038pYt e specifically, the single prong nR¢THeR3pA23a first
engagenent surface, the second inplant may define a second engagenent

sur f ace, masbanismefufthar Stclugdesd @kemnmbemgaglémupledm thabedy magber fiker act to

SUDSt ant Gkl BLENEMend DL B AbibD S SO TP LAts b liliSeReg 10, the

first inpla aspect I on ‘f‘the single
prong rra;ﬁorhﬁhpdym@mewnﬁ@aabe pied tcs@%fhabqwembpr igpvend thesspandimplantt he f i r st
:c npl agt sﬁ'&rthﬁﬂﬁféﬁbﬁpr&?%ﬁ@%%urf@d&%@gﬁﬁ?ﬂﬁd ﬁﬂmmﬁfat madtuﬁw ude st ?ps

or me st _one en contactin rong to
preven ﬁ%’iﬁtaﬁ?lf?ﬁﬁgse%"ln Pﬁ@«’ﬂg tgﬁ?fp?cfs’rﬁ ﬂger.ﬁrs Lﬁu g? Shani sm may
al so be preeingbadongmag dsfirstadinst Eugagdnienbsuroe, bf seond mqﬁ:tmmeglddﬁnae whi ch

| ud SCRI PTI ON OF

i ncl udes sédoﬁ@éng?l%gm %ﬂ@a@? a%& gletﬁi‘ls.rt End Rl b Wﬁgﬂ?érxggﬁjt Ses ?ngtg 20D

THE DRAW scription tter rstood in
conj unct |S‘8ﬁt3ﬂﬁl%nﬁpfeﬁ@“°é®e’éﬁ%%§ﬁi°?@ @plavum@gesmm&@reﬁmtméamef erence

characters represeptorlihk® a&inﬁféﬁﬁﬁp&t oBBe ink&ltibAWES s@@mﬂgm #niPer spective

Vi ew ustr fract | on system
rocor b0 Shdtne qris R i HUSRAEETS eBinfitn R Hideaw e #8d S FG 2 i a
“left si dengepeenbiurfage mdylinebide stopsfemexdiadidéentat leagifong of itsspdufoe f i xat i on

i mpl ant Qéntf{n%m&-progélg*pre’@eﬂt%r%eltﬁﬁmg'oﬁ?ﬁ’e %oﬁdhﬁ’t {z;apl ant of FIG 2, with
portions shown in ﬁross section; ais |s a front view of t he

inpl ant of FIG 2; ?‘F"é@mgﬁcwsﬂjnﬁ’r O(PFBE"é'Id%l'Pt"‘] DrEP RrfEaon@t 2t he i npl ant
of FIG Racttrakisme, vetlidrigeltdenfist Md Bacbnd Fackrofixdfibfimilants. espectively, FIG 5 is

a rights side view of an illustrative enbodi nent of a coupling mechanism
accordi n% to the present invention, shown inside the second fracture
fixation PTIGN O D 6|sar|ght si de view of the second

inplant of FIG 5Ihd:deﬁ.11e(fdds&1pﬁﬂn R tRIGRE indefshsd i Estliindival wivd ey of a portion
of the s §201 d I ”E dramgs wherein like reference characters represent like elements, as
follows.
20 FIG. 1 is a perspective view of one illusitative embodiment of a fracture
fixation system according fo 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
tmplant 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. 5;
35



of FIG 5; 35 -3 13 April 2006 WO 03/032853 PCT/ US02/ 32923 FI G %Aérif‘zbﬁ@m
vi ew of a body nenber of the coupling nechanismof FIG 5; 5 FI IS a

| eft side view of the body nenber of FIG 8, with portions shown in
cross-section; FIG 10 is a right side view of the body nenber of FIG 8§;
FIG 11 is a top view of the body nenber of FIG 8, FIG 12A is a partial
cross-sectional view of the coupling mechanismof FIG 5; FIG 12B is a
partial cMYBEBO88Et | onal view of an alternative enbodi BERTSBR29210 t he
coupling mechanismof FIG 5, including a two-pronged body nenber; FIG 13
is a perspective \H@W iph fantdiswef aibedmemist of the cavpling foerhanisre KB M of FI G

5; 15 2045 30 35 FIG 14 is a cross-sectional view of the drive nember of
FIG 13; FIG 15 is right side view of an end cap of the second inplant of
FIG 6; FIG 16 04 balgt sfcainwor therhadpmempes ot B B ith ppsiiongshown 7' j 5 g

per spect ijyeodkisetiogf an illustrative enbodi ment of an insertion handle for
use with an inpla st em,accor.di ng.,t he pre jnvention; and FIG 18
is a pgerspective @ﬁ%@%&a?ﬂgs@%%%vgg%ﬁg#%n eelb?sﬁlg(lg" * 17, shown coupled to
t he second i npl antFi@f11F4 Gop BiewDETAbLEMMOESOR G &N OF THE PREFERRED

EMBODI MENTS Ref er @9 2 Qs £hddial drosssebiRBIitForlih @hbiRi dzééﬂeilnﬁﬁfof%@Gﬁccor di ng

to one enbodinent of the present invention is shown inplanted 1n a fenur

and coupPed to a second fracture fixation inplant 22, which is shown for

il lustrative purpeses2BSs fpriatoanediohdlaiey of ablterfive tmpldandnt @0 Maybe used

In conjunction. with an i | l.ar aj | . fracture fixation
menberidtJ etof"@’g’t“gglrmﬁ%‘ﬁ%&%%@?ﬁﬁu@%@%@ﬁ%ﬁ%@%r@ %ctures, and bone

' FIG. 13 is a perspective view of a drive member of the coupling mechanism

of FIG. 5;
FIG. 14 is a cross-sectional view of the drive member of FIG. 13;
FIG. 15 is right side view of an end cap of the second implaut of FIG. 6;
15 FIG. 16 is a back view of the end cap of FIG. 15;
) FIG. 17 is a perspective view of an illustrative embodiment of an insertion
handle for use with an implant system according to the present invention; and
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 PRERERRED 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 pail 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 interfrochanteric fractures of the
fernur. 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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fractures. For exanple, inplant 20 may be used to treat intertr }
fractures of the fenur. Inplant 20 is not limted to use in cofr?jcgﬁmlﬁggg
with-an intranedullary nail 22, however, and nay be used alone or in
conjunction with any nunber of inplants, bone plates, etc., known to one
of ordinary skill in the art. Furthernore, the present invention is not
limted to treatnment of the fenur, and naybe used to treat any of the bones
in the huWeAYBES? or ani mal bodies. Referring to Fl GS.PCZ/ua#B2®3 i npl ant 20
i ncludes a shaft 24 having a proximal end 26 and a distal end 28, and
defines a twistegiabodilawgitudinel &is30, Botilkbe dis¢vseed fu meieniatail heldw. Bhesilalalignds 26,

28. A pl ur g f = j ' t e helically -4
13 April Z%ﬂg%ahé\,;s@ﬂé%% %J%'ggg%ﬁ%%% %@2‘?%&%@3§%€m S e@é&g%%& d%{)lﬁgi tudi nal axis
30, as wi |¥refablyiosaiad ststantigliyasiaseny shafliprosiapiond 26 Haladss 32 miay elfernatielpl ades 32
has a proxieT®atee belsids 28 athnantetsliale peiton R iwedh chad pRS@nRAAXiiFRlengNd 34 is
preferagl yza?l Qs\p/at ed substantially adjacent shaft proximal end 26. Bl ades 32
may alternatively be |located on shaft 24 at an internedi ate position

bet ween shaft proxidedmalaibndB fthatn 8ril6. Dagay2Ptiondily beyrovidddiinshaB®4( shown in

FIG 3 | : ' ' -ﬁ?gg : ord ent ed. syhstanti al |
coaxi al) I md tgngén:tegﬁg%st u%?ﬁg{%( g}%’ gﬁgbdngﬁ pﬁ %)}?/Ig%)é(}?ﬁ- g‘é‘%‘faf"‘&?‘ﬁ%ﬁ’“&g may be g
sized to pewbREZed{e@pidpsersion of yumdeavitg (Re shoray) iatidine tlignmprnt of n t he

El i gnent imﬁlanﬂmmh@;htgtt?e&pqugﬁ@gprbda&m%rﬁgh@@hﬁidx@nm' B@Md.13h§§d! S co_mmngy
nown ifnthe.ar t tal. en e confiqur nd di mensi one
For "t t o g Bid 28 et korkigd Bl Eion Sl BB G e Fteion Vi Gafer 1 on
~handl e or sHeWR)i sheh asap inseren tandiept deivingars Hipwrxanple; hGBowR idfiGS. Bands haf t

di stal end, 33n aRwu &R 2808 eamtﬁfaﬁ&%sh&ﬁhg&mnmglsbug%&%d I's 30

and/ or i ncl ude r.ecess aving.a threaded portjon 37 r attachnent to
an insert iadﬁeﬁééi%ﬁ‘@?g eﬁégi’oré‘%‘é?’f}gfof ?‘Ftaf—é@?nt o anipsertion dgitcendy beshsasn g

non- sy mretin FiGal, refeey8s mayhave sasn-aynRnata eiaps Gudhhah Didhape] & thatiat i onal

ori ent ajs i B RY C in [ di stal end 28.
Referri ng%{%&&?&&mt%%%ﬁ@p?%%%%g%% aﬁ%gpgé&a n)l/g%tr_a{ﬁ/nlﬁgge'd wi th four

heli cal bl ades 32aRsEFmErRFIGEviALE.dpplatt 0dnerrfersblypavided wigh 8@r One of

ordi nary $kichl blides 3726328 that twist #ouldomivuaing a2 P0.LOhSSRrdinOYRYER thd hat | npl ant
ci gnt bl 2 A g B b G Bt ot RS he B Bl Esmnbein™ "
| ongi t udi RafesRi ssclB fivarsizcor cight WirtshnBlades 3w Akdapinbaye y h@Bal twikhabent each bl ade
i s r ot atleghnoidiRiaPaid B! Rhivh 8 ShowRke liprd ARSI 90, NBus A% 4L iRE IWEEAg Pr oxi mal  end
34 (shown_in FEl C% 6(80;) gt_qd cp% ta?l .ened e3é6 ?sg%\im# n @1 G 4|F:I) . 4The hel i cal
twist is SRRERIPHEY *Oneuionst “ﬁrf s pebveeq proyurrl et 3 (ShopgietGedd) | the fenmur,
t he hel i caid distalstd ¥ (sheivadeBIG3 2)s (Tbs hatiotlitaist iy syphehat odcs implant 20 is
driven into a bone, e.g., the femur, the helical twist of blades 32 substantiaily prevents
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 32c are
substantially diametrically opposed from one another aboutl 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 proximat 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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inmplant 20 fromsliding in the bone al ong | ongitudinal axis 30.
ordinary skillin the 25 art will know and appreciate that bl ade%%"'ﬂ@“

have-any anmount of helical tw st about |ongitudinal axis 30, such as, for
exanpl e, 45, 60, 120,180, 360, 720, or 1080. As shown in FIGS. 4A-4F, a
first blade 32a and a second bl ade 32c are substantially dianmetrically
opposed from one anot her about |ongitudinal axis 30, and a third blade 32b
and a fouYRe¥PBEE 32d are al so substantially di arretrll’é%iﬂUﬁ'%lBé‘Bﬁosed from
one 30 anot her about |ongitudinal axis 30. First and second bl ades 32a, 32c
are pr ef esebicst sityntiallygdiacsytblage distabend Iiaph spellsperbstantialiviadiecentibladé our t h

bl ades 3219mﬁ&d enM@v&émw BRke wie v, gzua@ny fh?@rs Bt aM M }5}0&131%1 aigesent

i nvention. ‘ﬁ ara %% i n one enbodi nent, east one t he bl ades 32
def i nes a SBIEHRELGR Wthat varies al ong Iongl t udi nal aX| s 30. Mre

speci fically, bl adé B2illukemsivacrtodibenndhdtvh, Bt BRbtand AR waises-e k| ade

.

PCT/ US02/ QQQWOBWMQ%ﬂOWEKhMﬂJQMI d§ Heeblades 3@6@@3&&5@ end 36 and

srrzltlt Ihe\sAt/ suHaGh B %hﬁ’étnkd/wﬁl@ih@ ﬁﬂémgdh?mhe 1% Brstly Bafom%me he&’fo f tp;%(y 3' gge

Wi aper r r r oxi istal en

In the il E"lfé'gs? e Eﬁf’}d’z“l“ B’\Mfl%% gg‘%hra‘?ﬁ]f}l%“ Akipdbe variabl e

bl ade w dhskﬂslon@ituaud aXid 68)r é‘ﬁpseﬁrngbetbymdmbm, Wiypf dades 22, B2 droudkdiigstalnt ended

rot ati opa tal ends

- 36 of gl agedssg ?iﬁq%ﬁ&#% %??gfﬁﬂﬂy@?g%éeg&%ﬁhﬁ%g%x%%e i n which
t he maj or F#d§ ‘ﬂ)PfOF’é?ScféTseaaer@ WE‘BP? @Hmﬂ?mi % e bype. t@@’bsftb&d?ﬁ by vertical

pl ane, i naidB2dviseneigito flet@nt &Ldu.@ﬂfeﬂmﬂgo ﬁvﬁh@lﬂg}boh@ﬂ&igtlbﬁﬂltﬂ&hal%ss 30 and
| ongi t udi g@l axis 68). Thus, the greater widths W, W of blades 32b, 32d
around dist'al ends 36 increase the bending strength of inplant 20, while
t he decreased w dt Additienay enelteritivelynets oghoysragttieddases Bmaydsee of i nsertion of

i npl ant152$1bgt&§ﬂaﬂ§&%s@ﬁ'ﬁ?ad?mﬁ1 Wa@?@fexﬁlfn Q'ﬁ%ﬁwﬁﬁm}gmﬁ ﬁggdﬁéﬁol hel ps g 8
reven Si 1 an (0] on ngl t udl na axl s

Addi t 1 onaF YT a Siee BT Fepsfig wish J.doct fﬁﬂl@ ol LI PRl gt e o 15

subst ant i 34 {shoveon FHAHB), lat thelmtemneltidie WintkshrowaiaFiiiSe4B-4E, :&ﬂet/b‘ladelﬁldﬁilGS 4A- F,

bl ade 32Cendr§@ hG@Hﬁiﬁ IA‘E@ gﬁﬁglﬂﬁéﬁl&bfv&é&ﬁ%ﬁiﬁﬁh %@%@I&Wﬁa@%‘g : n;tl substanti all'y

equal at bI ad I‘OXI ma hown_ I n er nedi at e

poi nts shBRe %antkbd‘?@dma‘ﬁd kedle WidiyW. aprsug fo Va@’dﬂ% ¢atfd\ei n FI G
4F). | 130t ﬂﬁehei \lahhtﬁ:& foetdlide Reighddh diisrentd ehovhowblepiied-3dath 3t SOadhagy a

SUbStanti%Ltéiﬁ%&?&hﬁ%aﬁh@BﬁgiM&ﬂﬂ%O)( bl ade width W appears to vary in

FI GS. 4A-

According to a further aspect of the present invention, at least one of the
blades 32 may define a blade height H (defined perpendicularly to longitudinal axis 3¢ 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 2 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 substantiaily 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 rmust 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). :




20 to the variance in blade height H' discussed bel ow, however LALh
WA is actually substantially constant al ong |ongitudinal axis %éﬂﬁl%%
According to a further aspect of the present invention, at |east one of the
bl ades 32 may define a blade height H (defined perpendicularly to

| ongi tudi nal axis 30 from the base of the blade 32 to the tip of the

bl ade) that varies along longitudinal axis 30. In 25 particular, blade 32a
may have VOPHEBShei ght Ha that increases from bl ade PCaASHEIZ98Nd 34
(shown in FIG 4A) to blade distal end 36 (shown in FIG 4F), such that

bl ade hei ght Ha i sAdgifiensllyexalisrptivelysileast ope afihabledss 3immibavtist al end 36 and

smal | est mbbtsﬁtaujzb@btbﬁtbﬁdbﬁ& . %ﬁ@i@mpwmhmln@ms %4?5&&&@9' y, bl ade

hei ght Ha i all zer at bI as_shown in FIG
4A, such 4 %a?’n%g’:ai %ﬁv S lgtc F‘% *E}gﬁﬁﬁq ?Pds}ﬁa‘FfPCQ%’eB‘t pr oxi mal
end 30 34ttlaiwmsmb$tmmhﬁgrn0ntﬂﬂ1t ﬁﬁmlbﬂﬂdbbﬂ)xmmﬁ emidedshoatdat FIghak) brdughtiat | on of

FIG 1,5t g?&ﬁ ration of

bl ade SSZaR%tr[ﬂ%% ?Shﬂg’gbg@ I %%s@ggﬁﬁgméai %n\gr?fgééﬂ; Oﬁg’lh 0 rnust
mgrate in the bonBefingpaskia Figu$.dmpleniR0dnciidgs aﬁﬁ@dghﬁmhéﬂ,bmme Al so, the
fl Uish fonﬁh@ﬂﬂ&lds Q@a@&sﬂis@ﬂﬁn@gﬁn?ﬂadé& QxckisBd tﬁﬁ‘;lsl Wiy | csr%%r at ![ on of

i npl an n e there is v ade 32a a

pr oxi mal %‘%@dfﬁmt%@g%ﬁ?%b@ﬁ%%a%& mﬂ&ﬂ’é"’(ﬂ%ﬁ‘éﬁoglc‘i“&a&eﬁ%ﬁ appitied). -6 13
Apri |l 2008adaddBae6R4AB S3e PETIMUB0RAB32G28bladidipbitiondl ()., mhemlblaeématl vel y, at

| east qpe t bI ade hei ght
o "oyttt 8 i B et o b AR B o R AA A AR D 1° 00

" have substt %E‘P%FF‘P %ﬁsﬂ%ﬁﬁ?n%t%édﬁ’émetﬁ’t‘kﬂwﬁsﬁea@ﬁh Mcr%§@m| vely,
that are @uﬂgfmhbﬁkﬂpyanmsm@atpofubﬁm%@ﬂ@s BEDX LR 8&96@141 (shown in FIG

4A). thro 5 1 di at.ep and at bl ade
di st al qg@%eﬁ%l ol\llxalr?itzt3 Iﬁﬁ) g)an%é% %&e%%gﬂmf’ AS Pﬁ°§d6§aseo | ant 20
i ncl udes aaserblpla np@foiaﬁ@rport@n 44 por mafghvitibotd (deprogide astebldslsligsed, and a

non- bl aﬂqﬂeﬁ&ﬁﬁbﬁbﬂb@t@ve&d@hbﬂaﬁe&%&%ﬁzaﬁﬁ'ﬂor@k@des 32. Bl aded portion 40
defi nes a bl aded %'rliﬁ@e‘ﬁrﬁM and n Iaded ortion 42 defines a non-

bl aded di ameter 4 S HPR T TR vVigrie BeredeEouts QO e., where
bl aded 100®Iedﬁmsenha&ll§tadjscemthe Hladegpaabmdaﬂ )Tapa:yd:regleﬁes adfinys Hapgedl | er "t han

t he maxi T%&%ﬁﬂ&&%b tt&tde'aﬁﬁhes ﬁ?@%@ﬂh&apgﬂm&co r?‘féhf il On- bl aded

di anet er IS at jts greatest Accor ati on of

i npl ant é%PefeSF%E&E‘diwﬁ%?F@E PORay 6t &?owggdmeefép {heunaperregon de 6@l o

i nt ran%@uﬂoh—&faﬂcchﬁmﬁetéﬂZﬁ é.tﬁlf‘tmmasb lor Ep&lﬂﬁ&tﬂ,ﬁﬁbn@ﬂcﬁn@iﬂrﬁﬁzﬁ@aﬂn&ﬂi@%ﬁﬂk bel ow) to
provide ti n 42 te with bore 66
to provi a sta %p%*mon 51%? ﬂ%rg%%% éstc\/\eggmnﬁ’&%? Paded portion
42 and bﬁ@l@@veww@rsawwnﬁbrpm@nf thcztapmd 1p&ior 4 evlp ppvisieiagteidowi t h a

taper ed megib48plalt00 aﬁc@ﬂma@b@s tpam;ﬂoam}%r ARG ey, dddRd flganed opgr tion 40.
Tapered rﬁn%exo eﬁﬁg a Qeec Idl%%%te% 2 a%g pomt substanuaﬂy adjacent bladed portion 40 (at the
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 fmplant 20 is fuserted 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 o
couple a first fracture fixation implant 20 to a second fracture fixation implant 22. As
described 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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region dianeter 50 that decreases in a direction toward bl aded é ?0(#0
For exanple, tapered region dianmeter 50 may, at the | ocation a j acen

t he unt apered region, be equal to 20 non-bl aded di aneter 46 and decrease
or taper inward, along |ongitudinal axis 30 towards the distal end of

bl aded portion 40. Preferably, tapered region 48 is curved inwardly to
provide even stress distribution throughout the tapered region 48, and to
provi de a W@I¥B¥M bendi ng of inplant 20 under | oadi né’CT/N&gWSIZBnaI ly or
alternatively, tapered region 50 may fiuther define a neck dianmeter 52 at
a poi nt subst ant i aReferang taEER B, @Odmaldmpwﬁﬂiaumm@ve(mnueh@ﬂéshwjnnt wher e

non- bl adeqsseﬁmtsa%aﬁ%m&?&tcﬁmﬁmdggmeaﬁsfdh@&yé%ﬂ ﬁ'}@%iggmg %&i ghian bl aded

di aneter 44. This configuration one 19 ngr ow h

bet ween t A2 cptpstrécdifbrbannshoddo 5%’!4’(’9 Wﬂéﬂf@p&@% ghaye i aiwrle@ thather eby

provi di ng ei‘ctetsdsﬂirwgﬁmtﬂ@ladlﬂﬁﬁyﬂam amd witlbe dfsb@@@dbﬁﬁl@mwa%teloﬁfbéd?e bone. In
addi ti oaq, eréad A@ ser.ves é‘g f)% | ant ,Zb as_inplant 20
is |nserte5’ Rt 0’ glg]%er (Ifl TGIOB‘?IW S%a POV mRlapi 8 5) . 30
The pr eselﬁpmlrmmab@n it bnahslmabhxzsé@t(@dwnm HAGRe:Bpwitisnbwk 66 andvélyo e used to
coupl e a mt%ﬁmﬁg&r%ymzblﬁﬁﬂ&&dsﬁﬁaﬁ%aet&%ﬂeﬁdﬁmﬁ gond fracture fixation

inplant 22. As describ herein mechani sm maybe used to

coupl e inpl ant 20, RefeaieindEs. %H@VemeﬁﬁﬁWF?ﬂqf%HWﬂWﬂéﬂkS 22. The

coupl i ng seRaNddn Iﬁtamuﬂra;yﬂaﬂzmaéﬁnbsﬂhhgﬁdﬁl@laxmmm béﬁﬁla%ﬂ 20 and/ or
5

intra u 2 a na of

di ffepgl(r?t J:fn?gx?mﬁe lufveigd at | @%“?Sr‘%?n%e %ﬁe’i'sbong(#]‘%s“éaq%?”%%gg‘f?w skill in

" the art. offtha®najmig wmmmuwmwom@mmw@d TAea®l Rebaeds ng to FIG 5,
a body megiehnfly Ank 18k Mﬁaﬂ@@@%ﬁdi@@m@eﬁﬁoﬁﬁ%ﬁ\@conﬁéﬁ@ 'rscqglé@&g(

interior chann b641n|% LLar nail 22. Body d drive
nenber 62%‘8&%3 E9SyF Py ﬁ%ﬂfﬁé‘? il e&wggﬁrﬁﬁ“éaytﬂ%’ie&h?h% ptsteasthown) in a
bore 66 t patallyelotehdgitulivouési Atseraveiiitchdirdg mmyibe dRBosed6n Miatdel B di scussed

in nor QSdé'stvﬁlllbeiﬁgc!ugéé/Mﬁfé% b@o@emramofgfoogeg 6??&2% Ifogxﬁetf?ngélgnr}:%fmel 64

cooperate to substantially pr event out its
| ongi t udi bt podaks Eeforgbly dingiRtically qppesgl I ‘11313’}3%“0 ‘n bore 66, and also to

limt sliding of |smimmng@omash@@dbpb&esﬁeﬂ@damw@%eﬁa@aunﬁgnﬁtuSt ance.

Referring h Qn medul |l ary nail 22 is

shown in %ée%ld“{t%ﬁﬁ?’rﬁﬁgg%’z?llﬁg’ra%d? ne et ﬁ%“ggére Wd’&?lﬁﬁ Xé Xis 68 that
maybe st r #idgferethropgh. b@?wrd%ﬁﬁthﬂ)ﬂwq@ubodmeﬂmhqmosﬁﬁmmuﬁgme@d and

di mens20ngd disnsiedcd todIidibl Bifga ﬁfBIaﬂ ohhgo k D6, QndVWRbicBial Nt ramedul [ ary

nail 22 is e i an (%Q@ exte tia al ong
| ongi t udi ng am@%m%larr% Olilsglpd’flﬁ’éﬁg?g gé%%”%&ﬁf ggufg‘% oW o ve body
menber 60is disppseti 4t &@ang@rﬂﬂe‘rlﬂl@@peqt todhnalthtanalme 68.WhnghafQ imaytmyselamadstoi N channel
64 at | ea:ﬁﬁtch tﬁ@ﬁatoaiyloya@baﬁqt i Q/REh BRI 288id ifpBEIJ0GR Qhe t N eads 98
may be di Isﬁ%i)seg nnel 64,
ante for examp &, to correspond to the femoral neck/shaft angle of 2 humnan patient.
25 A cannulation 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 info 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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15 as will be discussed in detail below Al so, a pair of groov e
formed on channel 64, and are preferably dianetrically opposegﬁ%ﬁgnﬁﬁgg
another. Still referring to FIGS. 6 and 7, bore 66 extends through
intramedul lary nail 22 and intersects with channel 64, and is di nensioned
and configured to allow inplant 20 to slide therethrough. According to the
Il lustrative enbodi ment shown, bore 66 is configured 20 and di nensi oned to
slidably eWgdye28én- bl aded portion 42 of inplant 20, HEE/USBHILARI n | npl ant
20 in angular relationship with respect to |ongitudinal axis 68. As shown,
bore 66 il$)diyspizsdfomryladricahpirton/T8. \Iflﬁrbwﬁ&ﬁﬁla@ss dr@ sﬁia;ﬁéddiﬁboa@ axi s 68.

Angl e 70 t nat o nt 1 n which
i nt ranedu%bgl% r(})%ﬁ‘%hqug?aﬂs %pm??g%éﬁ%“égglaé eovtesoé%(eg ?&cﬁaiiﬁfe for exanple, to
cor r espondEECdHiayPaidl dfoonaeiondneen @bﬂg&@négmavetstﬁﬁraubspataugﬂﬂtmts 25 A

cannul at i edatibd of Py tdembér60 QMM FI4GS infdarBBN 12l ?al ly be p: ovi f'ﬁd
nment w

throughs i ntramedul Lary nai bstantial coaxia
| ongi t{;sdl nal axis .p%T Jb%???&’gﬁ%y%ﬁﬁﬁ"a% Ao meintgiys WEaes Ped to pernit
i nsert i on(ibstrated)ini FIG. Siof mdf mombalsowuny dxﬁt@nce@unﬁ&ptahﬁzolvmh%tc@ﬁﬂlﬁ of

R er i ng. s aebrd sl UOolRE, AR R raf IR sfPEH oty romber 60

i ncl udes Hiogﬁﬁ%‘%%ﬂlﬁ&OPWS@FIW‘?@MS@&I(SI}QWMH& 7Bhatleearttactibs $temda | ongi t udi nal

axi s 80 oOfretdhtbody arybeareUiBem sBéing aﬁmepfmszém%étﬁﬁtﬂlsﬂgmﬁs g@pgﬁ(&“g{ gca'
now a |

7 K
Powevert” tane e & looRidih BBk s G 85 ot il o s rlempevesisangl, and may
" have any Ww@ﬁaﬁ@t@@rdﬂbpsﬁﬁb@ﬁ)rmuﬁawmnmasm&tmtmﬁo@ﬁﬁf!ﬂannel 64 of

traned . o N Gs. 8 and
5 agmwrﬁ%‘%ysu{%@éfo reahp el usoz?%%%“ﬁlﬁ? o l&f&hﬁéﬁgﬂ s B "
cylindri c i ual fq angle J0); alfhepeh @%%8’8’5‘35&?@1%@811‘5@39%6% body nenber

60 such tdn@;brdhab@th&ﬁonﬁigyram wi:efeangleél nsmuw@emg&qﬁai tc(:ﬁlléﬁvm dnBlekr! GG 7) of
t 5
et e R RSP o AR AL IBED AR ot b itovs 03 o

subst anti al Imts _rotation
i nt r amed @t Aed lpcked. 5 Cooperatlon bet ween tabs 85 and grooves 65 al so

mai nt ai ns surface ﬁoﬂyn{embérlﬁeiﬂa%@@lmbmdé:a{n%tta&}neﬁi A% RIReE 60 at a

Mookeq. RAgTE Sninel 03l o Blboy @e%?eéetq RN v
speci fi carillye d’g@%@@@édﬁmk@nd@ sBwi{ BHRIGIB, BitackinGit pdtiod B@inclagat act t abs
85 and20 [pai¢ 8fipwaRCkdNE: m@@ﬂaf&%h§£t,§}&%g@{;¥déhuﬁeﬂ%f3a FIYRLAR DOT e 00

Ends 67 are loc in 1 hanne] 64 at | ocations such't 5€ 85 cont act
ends 67 (E8"HP 8@%?’(? meEPE r‘?& e'#rfﬂﬁ‘f‘“lﬁ ReemRY begpovidmidhdusthor e 66)
bef ore sdpfapentrdctiomtiattial conplabalignRent with Iﬁigﬁﬁﬂindl Bxi$ §(Bto permit
insertion of a guide wire (not shown) therethrough.
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 diametricaily opposed to prong 76 about longitudinal axis 80 and substantially parallel to
35 prong 76. The h;vo-prong’ed embodiment may be used, for example, with an implant 20
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figures, surface 79 is preferably oriented at an angle 81 mjth'ﬁféﬁﬁﬁg 6@
| ongitudinal axis 80 that is substantially equal to angle 70, R
angl e 81 maybe different than angle 70. According to the configuration
where angle 81 is substantially equal to angle 70, angled 15 surface 79
remains at a constant distance frominplant 20 when the coupling nechani sm
is assenbled and | ocked. Body nenber 60 may al so include an attachnent
portion 8VOUMPER is configured and dinmensioned to r SCaUEHIYBoupl e body
menber 60 to drive nenber 62, as w | be discussed in nore detail bel ow.
As shown hayingite dlanetaﬁaﬂlaewdteng@pmpmm@ea ddlcndéwl2 0 saglpaiangel

upwar d- exé:dintg 4y Bs bl vibiak itk niyiRgi o oRRREREH.AIARDEL s 83a T or

receiving a port Qf dr j nber. 62 therein. A_cannul atl on 84 may
optionally be pro %@%w 3@ ArEmplat epbodisatodmcrrd  coaxi al
al i gnrrentenﬁﬁﬁemeﬂt@mx@ce &dxsn]adwm&fmmdaﬁ iryilar® €0.MAtcordin}Sie iid edibo@ineat JUi de wWire

oy oo e ot b S BA Pl Ubnoighi S, °1°

away from Fon subs Llel to

| ongi t udi#%i130akirs agbrecqd diopelPh 84 wanbd lgeataddt mdslte@udmfsimchmgdecbm cont act

i mpl ant %gagemém Birfac§ 0. qhﬂﬂlmﬂgatfvebﬁaama@&hdu&s})ée%ﬂd Cfaga giefigBect 19

| ongi tud axi aﬁg b%gla E’QHA Cﬂf be (,gus n nore detail
bel ow, p ﬁ S Y S % g‘?’rp Qp g taps 7. 9&@6%@%@&@%%’90@9&?&39@ 86 t hat
cont act s tee m@mtﬁ siréng adyeré ntdinagiskiizn eie 9 “ﬁmmehmmmbremta,mwa@r to

Subst a1t gl bR B0 Al b Bht 80530 il a0y o of

i npl ant 20, asvm |sc I'n nore de

" al t er nat " OénEB‘tﬁXﬁ%ﬂF@ﬂ%e@%%@é%%QﬁnleW@m%o% mggoalipmativelydre 60 nay be

provi ded furidetor Wex@nd forh €haffP40 BgFhetBorE, QBHE&isseH\ﬁBo&r ﬁz(ﬁrﬂgﬁgeﬁent

surfaces ) For exa prong may extend from
body menbicetéf?fE I%Q?/ Q?Ilﬁe samglla’ PeBPiesH) g%ﬁa%aﬁben%ﬁc?f O.¥d{Fh W di ametrical |y
opposed ﬂlﬁefmtﬁﬁ@a?@iyamherﬁmgmgumWmormrspleﬁgsand substantial ly parallel

to 35 B ong 76.  Thyench Wapikt 00 896beRBR RAoREIRn I H%tgrgigléﬁ%)gud%x rrpl e, with an

npl ant b9 Gé.?)spf\g% 006 % 03/ 032853 PCT/ USOZ/ avin
d| anetri Eﬂgfnl %éﬁﬁ’bf’é § $Ro8emedypuit @y fde 167 ef groves 65 ngI e- pronged
enbodi ne ntonaﬁglmtfeactﬁsxeﬂi implelt 28 1ho Subiphminlly @6veharsiation 6MmPEﬁt m&@t ﬂE' gagement

sur f aces jonRafehl Bod afke stpgmg&% Pf‘ﬁ‘ga’@%fs%ﬁhn@ﬁﬂ 4 el Ig% nt of

second surface 9 Iant or ding to
t he enbog’?gféa{“n@ms?ﬁé%ﬁ‘ %é@bﬁtﬂ”é‘%ﬁ’g%aéﬁwms%wfw&%é @@atesn@ummdaml ally flat
and exA0epeéactindaghd @ngtatnicifoRdnnel $X.i ﬁxt&@oonlﬁgﬁxsﬁoxﬂﬂﬁblﬁﬁg@ﬂd stops 92, 94 nmmy

be | ocat gg %a_\% ﬁ%mgﬁ%&qgta@{%albg&&p& @,f@ﬁ?o thl rface_ 90. In

the illustrat] sec 90 is
recessedsy ﬁ%‘%gﬁtﬁf@@wcqﬂﬁm&mﬂl@mm@ﬁ8@t9@p§h69®,'111193$ Imcmnisnr med at the

boundar i 8y s betubal tb@&ﬁﬁai@&pwf 30556 @t ik RBedbtaBrfdl VLS ki kg the art wil |
know an dbo%g.pff%%'vﬁiteg stops(:) &F gf prevent implant 20 and implant 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 distaily undti{
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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10 that other configurations of engagenent surface 90 and stopslggg Pﬁeog\re
within the present invention. For exanple, engagenent surface Q
stops 92, 94 may alternatively be fornmed on or extend from shaft 24.
Furthernore, as discussed above, inplant 20 nmay alternatively be provided
with two or nore second engagenent surfaces 90, which may interact with a
body nenber 60 having one, two or nore prongs. 15 Wen inplant 20 is
recei ved i WOWHPRSE6 in intramedul lary nail 22 and bodyPCTRSAHRP2360 i s
located in channel 64 with tabs 85 bottomed out on ends 67 of groves 65,
prong 76 it Ertanezgemprt horfaopfeand sgond mgsgdu&h&zuﬁml%wqﬂoemanéd tb@eat i on of
| npl ant  2QuaRakH cally, prong 76

911 {H&ﬁﬂnﬂgﬁ&ﬁbﬁé&ﬁbﬁ?ﬂm Eﬂ?& ﬁé@f%@ dﬁ%&rﬁf%ng%gte

fits tight he space between chann such t hat

first ands'é‘éﬁ??%é L davrany seneftice dst shen Ipoatedradianent ﬁ@%ﬂm@@h pmver20 cont act
under t heratatios bf iaiphiis20abod i BE,lyelGovidd Yot dhidfig GOMIHIAH Db Nonditihgnt 20 i's
subst anf i %%14 ¥, Prevent ed fromrotation about 1ts longitudinal” axis 30 due to
abut ment o substantially flat first and second engagenent surfaces 86,

90. The coupling rmbetisnsstabavaybothmembe 60 seylhive tnabnhark pronggisaamid 20 in its

i nt ended mﬁ%&ﬂ&'ﬁ%lha%im%% %e?éﬁg%é%@ﬁt@u&éggs%b%ﬁlm%ﬁuﬁe e d%%gftolos 92, 94

pr event ‘Eggg%rf rrg an romcomn al so I|mt
t he anoun SniceiEHprBicalions (sgk asyghesy Q%ﬁ@orﬂlﬂﬁlﬂl’ ifprgefi tendlfo mtdte 30 to t he
| engt h of fiseimpht rgagespaginEtal RES094th rEbct BXRERISmpRRG Q)hmgpl ant 20 slides

i SUal 54 iy b lneRORe S20A0NAEL R rong%é%sngﬁgﬁ Srogliding in the

distal directidn Is preven F$i¥es proxi mal |y
until sec@ﬁ’d’g%‘wﬁmowh@at&@fbﬁomgwﬁﬁ foawe%ﬁmdﬁms%mbum@ then t he

proxi mal  ghorpResbddt phuti- p;roﬁgeareﬁﬁsimmafﬂwﬁamfgleg 1eﬁ§tﬁ gfé ag 92, 94 30 may
be selectlué%d%?ﬂg%cedaart alog'gﬁlon {3 aX|s 30 to ovide for a
desi rabl € of O8F PIaRGIGREsE %ﬁ&%&yww@awwq ary nail 22,
such as tshopr mAIGel 2Apwhere Dupime 3G%is onsahgtedmelmré tesubviaf frgGhgizadeddone
f ragmens %;ﬁfdafséﬁﬁgmgﬁedéam%oﬁée@ Jgéiiﬁdpﬂgsuplﬁ% 900 % drﬁfﬁnsta%b' € odurd P

PRE chanteric

i mpl ant at 8{'] to conpress fractu Ferur _head toward
regi on. ey P fpward ’WPFE@OWB‘ESPW"%@ teplids along eeped estsomentgr owt h and 35

fracture sheabbdoep ﬁﬂumwegmphﬁmocemtﬁ]ﬁo@ﬁ‘loﬁgﬁtd&ﬂzﬂm{is sk bhtli fidaddBecalt Wl 1 know
and appr il /032853 PCT/ US02/ 3 923 that first
engagems\%tﬁ Eﬁ?néc%‘%faé%gﬁ’?g %ee%]gggq 0m:""‘ﬂe%\e*r‘\ %8 U TRCe TGO"EFE fot limited to
the subst F?PP%Hﬂppmntaqtat@mfmgﬂﬁﬂh%Q dfﬁh%mmhdmelamwo-RaHMr fi rst and

IS ec 0{1 dféQ? rtg;ﬁ@«ﬁﬁéﬁtthawﬁguldfqhﬁ(lﬁ@h%@ongg @s @%%fﬁeﬁ% FESA5RE r&dlwﬁéq[ atng%b a t
ocat e e n e.a ven an abou aX S
30, yet %ﬁlggalg %ne% “%ﬂf%%ﬁr B’féoﬁf PXITES %"’%&ﬁ@%ﬁm’%l the axj s 30.

other prong 7 6 from contacting the respective second engagement surface 90 to rotate

implant 20 into alignment. As shown, second prong 76b is in contact with shaft 24 and
prevents first prong 76a from contacting second engagement surface 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 83, 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 detajl. Drive
member 62 js configured and dimensioned to engage channel 64 fo selectively hold body
35 member 60 in position. In the exemplary embodiment shown, drive member 62 includes 2
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As di scussed above, body nmenber 60 may have two or nore prongs 11.'16A ﬁPQOOB
i nplant 20 may have two or nore engagenent surfaces 90. Wiile nu tPpl 6
prongs nay be desirable in certain applications (such as where
extraordinarily large forces tend to rotate first inplant 20 about its

| ongi tudi nal axis 30 with respect to second inplant 22), the 10 exenplary
enbodi nent _having a single prong 76, shown in FIGS. 8-10, or alternatively
havi ng one"Bf¥H&% onger than the other, provides for iBASRER®Sease of
assenbly over the two-pronged or rrultl -pronged enbodi ments havi ng equal

| ength pr é‘?ﬁfﬁ%"f%?dsgﬁﬁ’ﬁ’ﬁﬁél cyithaysprifs of Pregfyf Srormedrin efpang fbigwheatiger t han

t he ot her othBfrudeeafdY 80trBGRABHSmedber B2 in dASindl % such BOWRR gs*brEﬂa.@omé:%A wher e

| ant 20 al d 66 h that f t t 15 f
Pl ant 20tk TRl g i 0t cp0. steh thal, LLisk enpagerent, Lo surface

nmovenent MOWIbddycwrﬂgmealmﬁGillthmmitomﬁtﬂﬂncoﬂﬁledauesm&nhnwmg)%ﬁyto slide
Foond, 30 800890 2001 ER G HELRE 62 M b8y BEINARGE LR 8O LRk 21 & S0OU!

| ongi t udi ha axl'’s un i enen sur s 86, 90 are
flush wi t Rhipisesnepiadruseful @i cassrdietpdsbs 88 G@n@g@éd)mperstgmamom ly prevent

L otation ejﬁml ﬁfﬁfes%ﬁtroﬁﬁbntdﬂﬁod?@tﬁﬁn’fb%h fe;{)ué\emﬁﬂemt WohPERRY d t20 egbod' ment

avi ng equ en r S in ved toward an

i npl ant g#ewﬁ».ag%ﬁ%rnﬁwaﬁm?%ﬁa%bé a‘%f#@%f" § aﬂﬁggﬁ"@ﬁﬁ%“‘??? cont acts

shaft 24 Mcmébawbmthmam@kﬁéafopn@waﬁ‘r& SBroﬁhodymmmtﬁngﬂshe respectl ve
d t.

secon 1@”&‘3&%%81111?&{5&@%11&9‘”%& Hé&%thdt%%ﬁ:ﬂ#bt?%i&g@ﬁg 3 rygnrren

shown, second’ prong 76b 1s In co vent s flrst

prong 76a® PF@HY%?{P&E’WH@’%" BRI6 A eanrgEhgetiein pod nembes 6@ and mreyidedemt e i npl ant
25 20 i nt taib0RtkealklicdRnoPaits, sob 43, oOehamp R wsGiveld) s, oft. @neﬁfe pronged

embodi rrentgrdﬁmrgsklg Lsﬁwﬁfa?s%%av%{?aggm&gtfkhasse%g% %Sﬁcﬁofaﬁgﬁlg@uonger than the

ot her) may I'nCrease pling
mechani s n’iﬂelﬂéﬂl'f 62 wanepe dtherpermnetlpgitacied, or dgiachably, Covldﬁhto 88 ariofhepr ovi ded,

Cofpter as eDmetﬂibmtgf M%&l@%diﬁe§%§E@t9§1h§ﬂ)drﬂ?dl3m@ﬂ%@fsh ?ﬁmm er 60 T (rjom o
rotatin i, ntr ul | ar LS rovi des the
advant ageé%o#e Sid Htf PF‘@ g‘ﬁ’b%@)’edf’gwﬁgﬂﬁgﬁg %@P‘ﬁ&‘t"é@?f pl n channel
64; thus, engagslaaﬁvtk@OToelwnmmghayrﬂbeIOZrmzerraﬂtadauvnty@eklﬁmamﬁﬁedam‘!t hout requiring
the sur ge&aﬁggedqggﬁgagémypan@ek bﬂﬂﬁﬁl@&o&ékﬂeﬁﬁ?&én%)ofzrﬁmaﬁﬁfqﬁf%g@gﬁt o FIGS. 13

and 14, dri i's’ configured

and di menSFRFEdey d@ﬁﬁ&@?ee‘ﬁ’an%@fm‘%%mfl 04mpeentionally pxiged wbsedglly 35 nenmber 60
i N posiO i sdully tiough driesesnidentto peritdhseRrioh obhiguMe with (nvieshsveiyber 62 incl udes a
-11 13 Apgila2096 WO 03/ 032853 PCT/ US02/ 32923 series of threads 96 which
mate with a serres of threads 98 forned in channel 64, however other
structures for seckaffrAgE @GR! Py gptipnsl end-cam &06 is shoveuEnd ead springs or

el ast omer mg, if po@ided, s@y vé delbAblyAtachEES ttend BMafMdhdARarPhiMR HBsHREN 62 al so
i ncl udes a %%ﬁlger %HE d.ng gn:[etlnger 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 vnintentionally 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 inframedullary 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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100 which is configured and di nensioned to rotatably couple driﬁwﬂ‘%éﬁw
to body 5 nenber 60,.such that drive nenber 62 nay freely rotate

respect to body nmenber 60. This is especially useful in the case where
tabs 85 (FIGS. 8 and 11) cooperate with grooves 65 (FIG 7) to prevent
rotation of body menber 60 in channel 64. In the exenplary enbodi nent
shown, attachnent portion 100 is a substantially di sc-shl%ped fl ange that
my be rt@IYBEhet ween the channel s 83a formed in affd/U8%/33123body nenber
60. One ofd. 10 .orgilmggr skill in the art wll know and appreciate that any
nunmber of “ERPHRIC] ARkCoptigrredlp sugaged Wirasly Toel-enepgiisaationd 8swpl e drive nmenber

62 t]? bodyltmmigl' dybe&ﬁmmtbnmmicldmgi@ﬁto é;igﬁgt%tahpﬁhnh}%}wﬁﬁﬂf ,1'1%11. gogm“%alrlts_, s;ur:]h
as, for e - : s, ns, etc. e of ordjnary ski in the
art will ai sooﬁoﬁ:g@v%gﬁ@ma%%%%%ta%%ﬁﬁlfey 56 ° b A gHnY ’EP[HﬁlliZ\PéaY nenber 62
may be ei PpiRallyde povided uckeriandsubstatiallyekialinthitugh ewiyp 605 hee@iie anot her .
éS- Dri e pRsHhe ot iﬁ@wﬁ@{nspshbwﬁjtﬁé}&hﬁuﬁg@m -engagi ng portion 102. As shown,
rive nmenber 62 defi n?eﬁlga sypstantialTy hex-shaped opening 102 that is

di mensi oned and coffPYHEdY 28! 22aRgdyereyided witk &gdy nreraer 60\gtigé mgmpar t i on 102
(rjra_y alte [ ﬁihfidymﬁynaﬂg edd capr166 preederalel mm@niﬁn{ampﬁﬁ]@m@ﬂ%t H%Mht Sunber  of
riving : . of r i ar _such as a screw
driver or%%ﬁ%ﬁ% & %gtﬁﬁ%ﬁggﬁ%%%@%%%ﬁé%ﬁgﬁgﬁ VSWQWBEQ%M ially 20
axi al |y tBfFelghues beiandiehsethe ggecon frdhariate Wiesethess oompduests gui de wire (not
shown) 10 tjhedsibied ghnnldiedsen] 84)804, Qud I%roﬁéeﬁﬂglté%edtﬁﬁ?rﬁﬁﬁ %%g,%%%end cap 106

a attac

is shown._ End . 106, i r ovi , nmaybe renov : . t he end of
int ramdu??ng?%g(ﬂgPYeIﬁﬁﬂqeﬁg%g?pg‘ﬁﬁﬁsgﬁwgwbeﬁlbﬁéﬁl@l‘fiﬂv@eﬁmrt)er 62 in
channel . armif msegidul of 2 guide Wite (hshows)eomptety thioegtthe ldig@ledGROSES NOt tO
engage t hg, 109 9B& | - 15 o ¥ er i ve menber 62 in
channel 3411%’%%&(%& toPg{}”;gﬂg(gglggmtﬁa%%@ﬁ%l%,t cﬁlf%qéﬁﬁreﬁf?ﬁ ¥nd cap 106
may be ?ﬂ‘@@ca’él&‘?nﬁ’étﬁug?fh\?é“géﬁﬁ‘ﬁﬁéﬁfyﬁn@@f%ﬁ@mbﬂm-i ve .nenber 62, and
conseql®ent |y body Aseirbver in FEGS. 17 aed7 8 i ibeiin HABS |30 iydbpabdaNgpad t hi n channel
64. Int I . | L.nent . shown. in.FIGS, .15 a 16, end cap 106 30
i ncl udesggogdgkﬁéiwﬁ?ﬁgﬁg%g% °8‘?‘§%° a%%@f'gt’ﬁlgf%ﬂ‘,ﬂ}aﬂﬁagﬁz}rﬁ%se with the
seri es ofheW &sertonggndle b3 peiudssa bivdlepetios 422 od aanuilivgportien s of t hr eads

formed onCoe Bitio®#24 thay i8R aBoRNYS BRPis dhBsiRd il LAREY .pail 22, Any
nunmber o%cg??@@ ) g “on dl%gﬁﬂ%d%ﬁé %Hrfﬁ%%ltvf’ I ncl udi ng

U res, known. to one of qrdinary sk In
snap fasten rnslfggcg%%ssi 3:8%%% SG§%"F&/§§“ serted thrapah Rops/1 25 @nd esgdedo r emovabl y
at t achle o tegadsi e Leinnieh 64, doréstashitdy souplainsefign handld 106 id@naTmrs Ur t her
i ncl ude aait 3b G:RRF o @GR TN Sh 8Ok | ntially
oSBBISHIS B e R TR

hex-shaped portion 110 that _ is -12 13
PCT] USOg 7 es may%e emgloyeg to detachably couple %spertion handle 120 to inframedullary pail

22. When attached to intramedullary nail 22, insertion handle 120 may be used {o aid
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 mtramedullary 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. Tt 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 fimited to or by such preferred

35 embodiments or features,
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di nrensi oned and configured to engage a wench. Tool - engagi ng poﬁ}hgﬁlkaeﬁ
may alternatively be dinensioned and configured to engage any nunber 0
driving tools known to one of ordinary skill in the art, such as a hex-key
or screw driver. A cannulation 112 may optionally be provided, which
extends substantially axially through end cap 106 to permt 5 insertion of
a guide wire (not shown) therethrough. Intranedullary nail 22 may be

provi ded with body nenber 60, drive nenber 62 and, optionally, end cap 106
preassenbl ed i nto channel 64, thus reducing the anount of tinme associated
with inplanting intranedul lary nail 22, as well as reducing the anmount of
parts that nust be handl ed by the surgeon. In the case where these
conmponents are 10 preassenbl ed, canGLAEM$ons 72, 84, 104, and 112 (provided
in intramedullary nail 22, body mnenber 60, drive nenber 62, and cap. 106,
respectively) may be substantially aligned to pernmit insertion of a guide
wire (not shown) conpletely through the preassenbled unit. Thus, a guide

wire may b e upde intramedullary nail 22, including the

pr easse Iﬁﬂiglsapgéﬁrfgrﬁ’@&‘ﬁﬁrﬁ@t@n& eQIptitiagi nt r anedul | ary canal of a
fractured § I ‘ 7. and 18, an insertion handle 120 may
optional | ydggﬁfﬁprl(%ﬁeﬁ tﬁo al?@x@ﬁ%{a};seé]‘f?ﬂ% & Alista (280 @l thenshaft (242 g. |

i nt r amedul defining & longi)dindlsaxis (8DMbetivesa thd ' handl e
portion 12@8?%(@61 Cﬁt&!ﬁ@ti n o%i on e1_24. mgﬁ’ﬂﬂﬁgp‘%@r le?@r?{r%%ggﬁ%aﬁﬁ@?ude a
bore 125 t¥ia AP V&ﬁé’ga d SedRisngsed ont at leasto portion oot shag (9ay ew
126. Coupl & helicsw thd ' e 1hr ore 125 and t hreaded 20
into thr ea€s_98 of wc_haﬁﬁgfébg%? t@%@e‘#@?ﬁ*ﬁ%?&@@&&@ié&@" ghblases (82120 to
i nt r amedul 1YY adpxinEt end§d4bandadlistar gneskdd)] in the art will know and
appreci at er, ,structures may be enployed to detachably
coupl e i n?é’?t%}i%‘gﬁgﬁ%ﬁgf Qﬁégg{q%ob!?ﬂﬁ é#@d‘lﬂq A variablp| blage widthdhatarareshiad t o

i nt r amedulditgcfionaiién@the longieldinamxyedhe 120 may be used to aid insertion

of i ntrarr% ul | a{ .naj] 22 into the intranedullary canal. A cannul ation 128
may 25 optTGhaf ‘{7' it ded in coupling screw 126 and aligned with

cannul at i effesst on® ' ahoye), to permt use of insertion
handl e 120 to | r?gef%ft%tg lrag%né(ﬁ?f %?%Hngﬁgtaf@awﬁé‘%ﬂﬂ%“@ﬂ?%wthe.
Furthernore, the length L of coupling screw 126, shown in FIG 17, may be
sel ect insertion handle 120 may be coupled to intramedul lary
nai | Zggwmmgn{b@ ﬂ?&ﬁ[&'—é’?g &) CZWET dr Fharagtariged i thadr Hus venidablebladewadth. 30
Wi | e pr dhereasesamaati e Syi ne . npkant and couplin

i een o ans oAt ALY pRaRla PTG bE BBl ePduner o

mechani sm have been di scl osed hereln, €Mfuner ous
nodi fi gat'iQ}?PE%H @ﬂg enbodi ments_may be devised by those skilled in the art.
It is Pht BoEdEingAgpelaire d, charavkerizeden thal asleekt 6REioE tikabiaans and
enbodi mreH=s avafighle pMddy iriit and scope of such clains and
that the clains not bed%]?%‘?{]{e@a% g&@?ss&/a gﬁ%ﬁ'%%‘?@??’@'@ﬂ“@ﬁmﬂamnt s or
featurgs.l -13 ) '

- Implant (20) according to claim 1, characterized in that the plurality of blades

twist about 90° about the longitudinal axis.

5. Implant (20) according to claim 3 or 4, characterized in that the variable blade

~ height increases in a direction from the blade proximal end foward the blade distal
end. |

8. Implant (20) according to claim 3 or 4, characterized in that at least one of the
blades has a substantially constant blade height.
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13 April 2006 CLAIMS 1. Inplant (20) for fixation of a bone CO%AEH??O g
shaft (24) having a proximal (26) end and a distal (28) end, the sha ? 4)
defining a longitudinal axis (30) between the proxinal end (26) and the
distal end (28) and a plurality of blades (32) disposed on at |east a
portion of the shaft (24) and helically tw sted about the |ongitudinal
axis (30), the plurality of blades (32) having a proximal end (34) and a

di st al encb[("?@i}yof/\bﬁﬁgg@oﬁ{pﬁbsggzst one of the blades (32) has a variable
bl ade wdth that varies in a "direction along the |ongitudinal axis (30),

characterized in that at |least one of the blades (32) has a substantially
constant bl ade wi @t Heast firstpanshisecand klades diubgtardiaty aiamétricaiiar asicaseidz ed

in that r I idth .increases in a direction fromthe bl ade
pr OXi mfrBfeJrﬁ%r‘{?gth??t gagﬁ?ygng'inéq'aﬁlc@ﬂ%.a@ | npl ant (20) according to
claim1l1, characterized in that at | east one of the blades has a variable

bl ade hei ght that ayRydsethiidasd @urgrbiadesJuBBagntia b%ﬂ%t?e&i"m | :
| mpl ant _(20) taf%mdi ng to claim1, characteri zeldﬂ&l,n thatI t Ne rﬁ(ﬁgrgglsflr?ré of

bl ades © FRoubfte lgpetiwdinpkaXisingi t udi nal axis. 5. Inplant (20)
according to claim3 or 4, characterized in that the variable blade height

increases in a di i il oward the, bl ad

Gstar ond: 6. | LR ARh A T SRR By Wad WL atBolk Bt .

t hat atwidthdhatoineresiseslie a ditedien dlang the loejitatdinatbkis, a0 St et st Dnadst thei ght .
- 14 - 0.13 il.200 uralit f bl ades conprises: at |least first and

 second %*réo%ﬁéj é‘{%@t lglﬁa?gh"‘? adY%fM‘? P% Neighhbhss increases iprdisdionealoagout

t he | ongietioagiadinapdygs. and at |east third and fourth bl ades substantially

di anetrically opposed from one another about the |ongitudinal axis;

wher ei n aﬁ | east _one of the first and second bl ades has a variabl e bl ade
wi dth tSratMPRIRLZ0L @crardingiite eenpodf Hicoalgimad todgichatiaterizeskirs thatndhat

| east one,gk i I S riabl e bl ade hei ght that
i ncreases V?ﬁagggfl?ggp %g;nh%ggj %%%é@t%elel%ng%f B.% R@Pgi’xﬁ?’gm eNdpl ant (20)
according to one of the clainms 1 to 7, characterized in that the variable

bl ade Hbi §mplant (2)accanding td yclaier 3 crid, chardetertteddn aatmal  end.

at least one of the first and second blades has a substantially constant
blade height; and

at least one of the third and fourth blades has a substantially constant
blade width. |

10.  Implant (20) according to one of the claims 7 to 9, characterized in that

the first and second blades have a variable blade width that increases
in a direction along the longitudinal axis, and a substanti'ally constant blade height;'

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.

- 11. Implant (20) according to one of the claims 7 to 10, characterized in that the first

and second blades are out of phase with the third and fourth blades by about 90°
about the longitudinal axis.
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9. Inplant (20) according to claim?7 or 8, characterized in thaﬁSﬁPﬁh%Bﬁé
one of the first and second bl ades has a substantially constant de

hei ght; and at | east one of the third and fourth bl ades has a substantially
constant bl ade width. 10. Inplant (20) according to one of the clains 7 to
9, characterized in that the first and second bl ades have a vari abl e bl ade
width that increases in a direction along the Iongitudinal axis, and a

subst ant i aldiy sharsant ikbiades kehighky ¢ oﬁ Q\'nﬁda gngﬁac{i]%gpﬁg,oana} b? | ge

hei ght that increaseS in a directl on the
subst ant i @arijor éndithenobtbidéedvpdttion em:h déﬂnm@urdfambt@de has a :
substantially constant bl ade height, and a substantially constant bl ade

i dt h. . I . '
char act eri zed | n EHTANESiRdes dishlsdd e el erlien dac hicaiabstac

t he t hi abo f t - 15
({1 st oA, gt Mg REH s AR B

non- bl agéaligithendhe m%nwnad@metpoof thenmnembladed pmmﬂnl aded portion each
defining a dianeter; a plurality of blades di sposed on the bl aded portion

RAAARE b et T S R T L - T MO0
non- bl adedngodés an. tapéred mpgient localdd ateetdfitiagy t d&é@r\tﬂiﬁe? blgdEd g;%trﬁéﬁ zed

i n that th«?_' non- ded portion,6 includes a tapered region |ocate
subst ant i {"&/CH 9 éﬁﬁrqdrr@gmra@%we@attawed regonediameter thabdeerdasegima

defi nes ad'qugﬁ‘éﬁq]w&@tﬁ hat decreases in a direction toward the
bl aded porti on. Fant {%@a@cordl ng to claim 13, characterized in

that the tapered regl on further defines a neck dianmeter at a point
subst ant4- almrg}atafdf%meaccqrd@gbtcamm mhe:mractermememkthdt anettapetadt her

than the Rl ant 20 to gne of the clains 12
to 14, char ac%erélaze% hgz%lgtdr?rﬁg h ﬁ{)(aar?%)'ﬁ arl,lm agiAgerh &%Ibi@iﬁﬁs

| ocat ed owhieheinlthe gicck didrabtenid Qnaﬂé\dthbh%e@la%ﬂ?@#a don is |ocated
substantial ly adj acent one of the ends. 16. |nplant 20) according to one

of the 13 3 l‘o@% ﬁ{]ar acterized in that it further conprises a second
fractur Fﬁﬁ"? ) ASCaing 3o 0ne; of the claims al2 tn 14ncharastarizedrin thadithe
| mpl ant abjrgplbAt Pad ﬂ%ﬂﬁ’nalgnd mtgl”%n&sz%cﬁgﬁ il lénglt‘ﬁdf’}xarlnalznc?s and the

characterized in th sal d secon ract
bladed portlon |s located substantially adjacent one of the ends.

16. Implant (20) according to one of the claims 1 to 15, characterized in that it further

comprises a second fracture fixation implant (22), in particular an intramedullary
nail implantable into a bone.

17.Implant (20) according to claim 16, characterized in that said second fracture
fixation implant (22) is provided with a bore (66) extending therethrough and that
the first implant (20) is insertable into said bore (66) of said second implant (22).

18. Implant (20) according to claim 16 or 17, characterized in that said second
fracture fixation implant (22) comprises a mechanism for coupling the first
implant (20} to said second implant (22), said mechanism comprising:

a body member {60) receivable in the first implant (20), the body
member (60} including a single prong (76) extending from the body member (60) for
contacting a surface of the second implant (22); and
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fixation inplant (22) is provided with a bore (66) extending thgj bpi Qﬁggl
and that the first inplant (20) is insertable into said bore ( 6?‘ salrd
second inplant (22). 18. Inplant (20) according to claim 16 or
characterized in that said second fracture fixation inplant (22) conpri ses
a mechanismfor coupling the first inplant (20) to said second inplant
(22), said nmechani smconprising: a body nmenber (60) receivable in the first

| ant d
from t her pauetter 07 coffiRed o imebSidtise by T eldhR SrgREatdmnibian:
(22); affitstimpéard (28);Apri| 2006 drive menber (62) configured and di nensi oned

for threadabl e engagenment with the first inplant (20); wherein the drive
d the second inplant (22) such

menber urges the bod 60),.to

t hat thgﬁ@r‘ﬁ'él & AEvg 'P?ﬁ?" Jﬁ?gd{f e%hBestaﬁ’fibéé‘&efBPeft (RO)staveid thenpeeond (22)
and sub@hphint abb o]

respegt tgmt hg fl)’résm"[bﬁth zp]?%ﬁ%lb ﬂro‘?b @I gﬁ'ﬁa?%o acgﬁ%ﬁé ch)ﬁ?“ %?%‘?Wﬂ 18,
char act BEPpl2al (23) tanst Sungetagtla @r@\rerﬂg rotajon lof thesseddrdi aplaht t(he) sagpnd

i mpl ant he first inplant (20 20. Inplant (20

a(r:rgor di é%‘fe)dm%n('r%g%@%g berl zed in trrﬁat téle )5| ngl e’ p?gng (7%5) zzlefi nes
a first engagenent surface; the second inplant defines a second engagenent

surface‘lgantblaﬂit 20)r sdcoadiflg tecelaph ers) agriRek f
substantl i/&re(eve)nt r ot agl on of ?ﬁe secongﬁ?u ﬁ(iﬁét tHét Efn@ 8}&}g t(m)th

first |rrp|'£H whng C@E@)'"‘@&%ﬁ(@?h‘gmﬂ@e%ﬂ@tmﬂmf'rshmnpienbﬁ‘zoaed in that

- the second engagenent surface defines a first end and a second end

| ongi t ugohbin® Y UcbIAY e lalh 19! chailrerdl fhifides stops for med

adj acent at |eas ne of r con acting he prong to prevent
further sliding of the second inplant. 22. Inplant (20) according to one of
the cl aihesSingletriona (7@hdefineser fitsé enpagemant simfaceyody menber incl udes a
substantial ly cyllndrlcal portion defining a Iongltudlnal axi s of the body

[0 the g erHe et BB s, b8 habBeieH SBAR i ng (o one of the

clains 18 to 22, characterized by said second |rrpl ant (22) defining a
second therfiyst et setonk pagéGanenssurthcesdnterdci tordubatar(tiddy p?évédi!%ta‘ﬁ@ﬁ'd?' ng a

channel e (66 ni cation with the channel (64), the
bor e (ég%%%’)cgﬁag@ﬁ'aﬁVﬂthprfeéé‘é?tgpﬁﬁ% BBLUHREAMN with respect to said second
| ongi tudi nal axis (68);

21.1implant (20) according to claim 20, characterized in that the second engagement

surface defines a first end and a second end fongitudinally spaced from thé first
end, and includes stops formed adjacent at least one of the ends for contacting
the prong to prevent further sliding of the second implant.

22.  Implant (20) according to one of the claims 18 to 21, characterized in that the
body member includes a substantially cylindrical portion defining a longitudinal .

axis of the body member, and the single prong extends in a direction substantially
paralie! to the longitudinal axis (68).

23.  Implant (20) according to one of the claims 18 to 22, characterized by

said second implant (22) defining a second longitudinal axis (68), said
second implant (22) further defining a channel (64) and a bore (66) in
communication with the channel (64), the bore (66) disposed at a predetermined
angle with respect to said second longitudinal axis (68);

- 17 -
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- 17 0 13 April 2006 inplant (20) slidable along the first Ion@Agﬁig%ﬁ
axis (30) within the bore (66); and said body nenber (60) receivable In

t he channel (64), and including at |east one prong (76) for contacting the
first inplant (20) to substantially prevent rotation of the first inplant
(20) with respect to the second inplant (22) about the first | ongitudi nal
axis (30); wherein the prong (76) and said first inplant (20) are

conf i gurieglaR 2004 IRRIb T[T o [TTaTa R hewfi st i t (20) to a
pr edet erlcrhn@nedqdi};?ance Q?ﬁgr}ggtﬁhéétr@?qlgjtdl A%ﬁ{?g? nahmaﬁhl%sb(%'ggbéﬂfﬂ'?j | mpl ant
(20) according to one of the clains 18 to 23, characterized by further
conprising a dri véaibhpdy mManber @Rrectiyalledpltee chanhéle6dybndmcheiing 60) .

u thin (st Hrah ref WL BH{aEHng U hEE droTR kS taceporaninly psoph
agai nst rotatiohiof she 'ﬁmﬂimﬂant (Mwitﬁ%sdéﬁ?'t@me( %%@nﬁﬁﬁéﬁj (@Q%tgﬁggfrﬂg@%ﬁ e

char act E)ri zed in that en the body nenber rive
r ecei vetPNatudinal gxis{(S0); (64), a cannulation is defined through the second
i npl ant (22), body nmenber (60), and drive nenber (62) such that a guide

wire may be inser l.et el nhe. cannul atiaon., 26. | ant (20)
according to one o trﬁg'n@eaéﬁsn&lg%p %@g?élghgﬁgW@%PEMi e ﬁ%’?f}qrq%%g%dong
(76) deflimessianéd rtetlineib gigimaieof thee fifstc dmpharst @? thi 4 PrelidRIAMed( didlarfief | nes
a seconfi enga nt %u_f ce,f?r contacting the first engagenent surtace to
subst anf 059@93&%@%9' lt"{ﬁ“g]t‘?)@ﬁ - the first inplant (20) and to limt
sliding of the first inplant (20) to the predeterm ned di stance. 27.

| ol ant 24.20) IragieAt @0)kdcBrdiAg toonb!i (i abiaind 4618 20 cheRAMATIET b7 8lyld)

that the first engagenent surface defines a rst ‘en
| ongi t UBRTRAMNEYAT %3&%61%'@@1 (BR3¢ ratatably eouhled id the body aemsbean$0l, thaetive

dj hds f. i h t t
P E hermefibgroRi2), Eifidted g HifEndi8hed 18t 3htcadeld, GrBhaRTent cBing rhe o
one of chanrel 464 td Setentiodly i ey bagg témbehqbof Bq%ihgﬂilh?)éﬁfﬁﬁ@p%g%

I ncl Udﬁ@,ﬁ’s‘t | east two prongs each defining a first
engage *surfaces. 29. Inplant (20) according to claim28, characterized

in that at | east one of _
25. Implant (20) according to claim 24, characterized in that when the

body member (60) and drive member (62) are received in the channel (64), a
cannulation is defined through the second implant (22), body member (66), and drive
‘member (62) such that a guide wire may be inserted completely through the
cannulation.

26.  Implant (20) according to one of the claims 18 to 25, characterized in that the
prong (76) defines a first engagement surface, and the first implant (20) defines a
second engagement -surface for contacting the first engagement surface to
substantially prevent rotation of the first implant (20) and fo limit sliding of the first
implant (20) to the predetermined distance.

27. Implant (20) according to one of the claims 18 to 26, characterized in
that the first engagement surface defines a first end and a second end longitudinally
spaced from the first end, and includes stops formed adjacent at least one of the
ends for contacting the prong to prevent further sliding of the first implant (20).

28. Implant (20) according to one of the claims 18 to 27, characterized in
that the body member (60) includes at least two prongs each defining a first
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the prongs is longer than another one of the prongs, 30. Inpl an[t3A 9?2006
accolrodi ng to one gf the clains 18 to 29, characterized in that thé second

inplant (22) is an intranedullary nail. 31. Inplant (20) according to one
of the claims 18 to 30, characterized in that the first inplant (20)
includes a plurality of helically twi sted bl ades di sposed thereon. 32:

| npl ant (20) according to one of the clains 18 to 31, characterized by: a

body neebgagéfight sedacesbl e in the second inplant (22), the body nenber
(603/ defigi ﬁg a longitudinal axis (68); a first prong (76) extending from
the body member (60) for contacting a first surface of the first inplant
(20), té@-fi rst prBRENE 129) araardingdoiaim: 28, ehamgtdrizadtin that atrigasthene of

I it ughi i; ; ro xtending fromthe body nenber (60)
nggLoﬁﬁa€?¢or§§§§§ k&@%rﬁﬁ%%ﬁ?ﬁ%ﬁ 0@18 ‘?ﬂ'éeef’mqs-. npl ant (20), the second
prong defining a second prong |ength along the longitudinal axis (68);
wher ei n30he seconlimplieah 20 )eagidnding tewhss anthel diximPnges Zd,‘%‘ﬁa%tﬁelfiifosfn

I th. 33. Ipplant, (20) according to claim32, characterized in that
FLgn?i rﬁ{]aqaﬁ&e §%‘&Qﬂ?ﬂPm®P%é@%$ 8n dispedellasy ngilpar al | el to one another. 34.
| mpl ant (20) according claim32 or 33, characteri zg;l by furtthﬁr ?QWD{I si ng
a drivginenber r.oH i . r e first,

i mpl antgz 20) sucﬁﬁ%lﬁgﬁ(gt%e%q&rg%lwgﬂg se%ong Sdg%ﬁ%s %gﬁ;@cghgﬁ&tqrﬁe& Mand
second ¥gadeendiist inplaat 620) inckiesta \pirplityook hblidalyt iwabteyt IIEENS Misgaedt | on
of the lfhierré(rmi nplant (20) with respect to the second inplant (22). - 19-0

32. Implant (20) according to one of the claims 18 to 31, characterized by:

& body member (60) receivable in the second impiant (22), the body
member (60) defining a longitudinal axis (68);

. a first prong (76) extending from the body member (60) for contacting a
first surface of the first implant (20), the first prong (76) defining a first prong fength
along the longitudinal axis (68);

a second prong extending from the body member (60) for contacting a
- second surface of the first implant (20), the second prong defining a second prong
length along the longitudinal axis (68);

wherein the second prong length is substantially longer than the first
prong length.

33.  Implant (20} according to claim 32, characterized in that the first and second
prongs are substantially parallel to one another.

34.  Implant (20) according claim 32 or 33, characterized by further comprising a
drive member (62) for urging the body member (60) toward the first implant (20) such
that the first and second prongs contact the first and second engagement surfaces

- respeciively to substantially prevent rotation of the first implant (20) with respect to
the second implant (22).
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