WO 2010/ 151795PCT/ US2010/ 040032 1 K-WRE AND METHOD FOR SURG CAL PROCEDURES
FI ELD OF | NVENTI ON The present invention relates to an inproved guide
wire or Kyveizos/fsor9suse in surgical procedures such as ortChapedoo4@sncedur es
and in particular, spinal procedures such as percutaneous pedicle screw
constructs. BACKGROUND OF THE | NVENTI ON In certain surgical
procedures, a K-wire (Kirschner wire) or guide wire is used i n conbi nation

with a surgical tool such Tg anshi di needl e. ggs kﬁgﬁﬂ needl e i s used
to forma hole thKoWéﬁEbﬁﬁg NETHOP FOR SPERIFALCBRPS i cal procedures
| i ke attaching a screwto a pedicle. The K-wire or guide wire is inserted

t hrough the needle into the interior of the bone, which if not done
properly can injure the pati dmtELRLTi EETIPN f it engages certain

sensitive @ﬁrt}ﬂésl%%tt %@&@Mrwrg%%@g e anvamalbiald kadvde Ther&-wire is

used as a port for certain surgical steps like guiding a tap, screw or
scr ewdrivier t dotrhe user giical siteicdhe procedures oftenti aes pegoPpPedife use

of force ich can cause_a properl 05|t|oned K-wire or i de e nove
f or waPE FRtEhRe i cal' sift 1¥% it EREe3Ei v rggﬁ%%6%§| %&%on%gct

where égﬁh@%heb%stﬁeaﬁc@éob@Q@w constrfclkswire or guide wire is generally
cyllndrlcal and has a dianeter of about 3 mllineters, naking it easy to

nove during use; in fact, the K-wire is desi gned to nmove during its

instal | ation, but once i RACEGROYND Fra¥emeNVENS IRt i npeded, requiring
care in itg, uscedr 6, CLASS 159@ Lonale i 48 0f ot e Ky 1 exihomghed syhiiba) t ed

by the tools an evi ces I's used wth. Each tool or device is provided
Wi th art hyoiugh bore ieruﬁembLmnngomhenktmpmewmthgﬁldﬁlwﬁkQalI¢®¢¥lﬁgcbhe

tSIyEInggldy;[ ys\ﬁnﬁgig‘}r € et Can usedﬁng di %288%' Yos tggeg' V&’ior efcgrsm a
hole through bone as a flrst step in certain medical procedures
like attaching a screw to a pedicle. The K-wire or guide wire
is inserted through the needle into the interior of the bone,
which if not done properly can injure the patient, particularly
if it engages certain sensitive parts like the anterior cortex
of a vertebral body. The K-wire is used as a portal for certain
surgical steps like guiding a tap, screw or screwdriver to the
surgical site. The procedures oftentimes require the use of
force which can cause a properly positioned K-wire or guide wire
to move forward into the surgical site, which if excessive can
move into contact where contact is to be avoided.

A K-wire or guide wire 1is generally cylindrical and has a
diameter of about 3 millimeters, making it easy to move during
use; in fact, the K-wire 1is designed to move during its
installation, but once installed its movement 1is not impeded,
requiring care in its use. The cross sectional size of the K-
wire though is limited by the tools and devices 1t is used with.
Each tool or device 1is provided with a through bore for
receiving the K-wire or guide wire, limiting the size and type

of wire that can be used. Additionally, the K-wire is typically



2 rermoved by passing through a through bore in a device or tool. Thus, to
date, only K-wires with a small diameter, generally cylindrical round cross
secti on, Wevelmsersused which presents the probl emin trermsese/oito3shoul d

al so be noted while the K-wires or gutde wires illustrated herein include a
solid center core, the K-wire or guide wire may be hollow tubular nenber
W t hout departing fromthe scope of the invention. The present

i nvention provides a solution to this probl em by providing. an inoproved

K- Wi rete\ﬂﬁ"p [ BheR3PRSBPL &4 PP iadeghf?\%?}éag]%gr &8i &t aneE T Por\%%ro "axi al
novemey Whi ke sfdtd, behng usabl e L thr adi tsrenal suagécat, t oehnsrandy
devi ces. DESCRI PTI ON OF THE PRI OR ART U.S. Patent No, 5,431, 651

di scl osdsirelgrasls ppunangress saevi FlenmoPRareamd et Bistd f YRaFR o TESFESE f or
nmount i.n j nt._graft. T evi.cej nel ud il i Ll king a
trans&é%sZp#c)}?ggﬁhéndrﬁﬁlrg[}?%% |Xlst fse C%Cals&jab ES(?r grén élofti%lr&sfkﬂtl%\n%stgglrei IIdI go
as towiease ot igiplkace.rckheiflustriawest hedrielih iinalse td goilde fasrttleer

drilling and passage, of a fastener device. A K-wire or the fjrst tw st

drill qosr%seﬁgﬁprff@‘@rﬁ? ngTa SBtORd "tvist @Y 11e }A%Pﬁéﬁf”arbﬁ?féi?ﬂe fRSdver se
hol e gnd HRle HHSH NG AN A NiHg eand atied frast@anen device into a
fenoral bone end of the liganment graft. There is no feature on the K-wire

to limt thhexpeasedt ilngengdent irPsubsegaemolidion pexssthgsSt MEORGET he
bone. U S. Patent. No, 7,575, di scl gse ut gi ril i

et PR RaAnE T uPsaTed o AP e b ot ke Lol L sir S
handl e dgyaldites sepl sraldd yeof fotwasdoaxthannelkement while still being

usable with traditional surgical tools and devices.

DESCRIPTION OF THE PRIOR ART
U.S. Patent No. 5,431,651 discloses a cross pin and set

screw femoral and tibial fixation device for mounting a ligament

graft. The device includes a drill guide for drilling a
transverse hole. The drill guide is releasable from a first
twist drill so as to leave it in place. The first twist drill

is used to guide further drilling and passage of a fastener
device. A K-wire or the first twist drill is used for guiding a
second twist drill for enlarging the transverse hole and for
guiding and turning a cannulated fastener device into a femoral
bone end of the ligament graft. There is no feature on the K-
wire to 1limit the extent of 1its insertion subsequent to it
passing through the bone.

U.S. Patent No. 7,575,578 discloses a surgical drill guide

including a handle and an arm having an end which contacts a

bone. The handle includes a plurality of slots or channels
which receive a sleeve. The sleeve 1s used to guide a K-wire
into the bone. The K-wire serves as a guide for drilling a

tunnel into the bone. The K-wire does not include a feature to



whi ch receive a sleeve. The sleeve is used to guide a K-wire into the

bone. The K-wire serves as a guide for drilling a tunnel into the bone. The
K-wi re dowe 2oo15ims| ude a feature to WD 2010/ 151795PCTPUSAB1QH004@882 3
limt the extent of its insertion sub8equent to it passing through the
bone. U. S. Publ i shedPat ent Appl i cati onNo. 2007/ 0239159 di scl oses devi ces and
system for placing bone stabilization conponents in an individual.lIn

parti%ﬂk%%, Egg bgggent of 1its insertion subsequent to 1t passing
through the bone.

U.S. Published Patent Application No. 2007/0239159
discloses devices and system for placing bone stabilization
components in an individual. In particular, the Dbone
stabilization components are placed on the spine. Various
tools, including a K-wire, are employed to properly locate,
place and secure the devices in an individual.

U.S. Published Patent Application No. 2007/0270896
discloses a device for accessing the pedicle of a vertebra

including a Jamshidi needle.

SUMMARY

The present invention involves the provision of a K-wire
which can be used with traditional surgical tools and devices.
The inventive guide wire or K-wire has an end portion that, upon
exit from the through bore of a surgical tool or device, can be
changed in a controlled manner to present a deformable end
portion that will provide a forward face with a larger projected
area than the end surface of the K-wire while 1in the through
bore. The deformation may be induced mechanically from internal
stress, thermally or otherwise.

The present invention alsoc involve3 the provision of a
method of conducting surgery utilizing a guide wire or K-wire.
The method includes passing a guide wire or K-wire through a
tool or device into a surgical slit with the guide wire or K-
wire presenting a forward facing area of a first size. The
guide wire or K-wire then has an end portion moved out of the
tool or device where the forward end portion can be expanded to
present a forward facing area of a second size larger than the

first size. After wuse, the guide wire or K-wire may be



stabilization conponents are placed on the spine.Various tools, including a
K-wre, are enployed to properly |ocate, place and secure the devices in an
i ndi vi duaWvo 20108sP1981 i shedPat ent Appl i cati onNo. 2007/ 0270826 Tdisseions@®32 a
device for accessing the pedicle of a4vertebra including a Janshidi needle.
SUMVARY The present invention involves the provision of a K-wire

whi ch can be used with traditional surgical tools and devices. The

i nventive ide wre or K-wire.has an, end _portion that, upon exit .fromthe
throu&ﬁtESEEng g%%%ré%&%lsP58ﬂc8i d%VF%eF%5§ﬁg e 8héﬂ6€ﬁ§4%la§§6%tr%fled
mannelet@cpresent a deformable end portion that will provide a forward face

with a larger projected area than the end surface of the K-wire while in
t he through bore. The defornmation nange i nduced nechanically frominternal

stress, thermally or BRAEFWPEECRIPTIONTRE BrEsBREWINGENti on al so invol ves
the provi skopyof ameifiod floLanueling sUigervot! il A aucdenylre or

K-w re. The od inc es passing a guide wire or K-wre through a tool

or deyicehiidtonaecdliegegakndliint whtrhutheagpedéchkere or K-wire presenting a

forward facing area of first si.ze. Tge ide wire or K-wire then has an
alore §

end portiof *HBVES otft’ of Tt hd*tooit {Rere §'He £orwar & &hd Sporti on

can bgueypanded tddviesentvd Eonragdriacing areanelf «csasond &i zer | arger
than the first size. After use, the guide wire or K-wire may be WO
2010/ K5¥798PCT/ US20¢0r0Z6032 4

Figure 3 is an enlarged fragmentary view of a K-wire or
guide wire showing an end portion shown configured to present an
expanded forward face;

Figure 4 is a fragmentary side sectional view of a jamshidi
needle with a K-wire or guide wire in a through bore;

Figures 5A and 5B are enlarged fragmentary side views of an
end portion of a K-wire or guide wire with one embodiment of
reformable end portion;

Figures ©6A and 6B are enlarged side views of an end
portion, expanded and unexpanded, of a further embodiment of a
K-wire or guide wire of the present invention;

Figure 7 is an enlarged side view of an end portion of a
still further embodiment of a K-wire or guide wire of the
present invention;

Figure 8 is an enlarged side view of an end portion of a
still further embodiment of a K-wire or guilde wire of an end
portion of the present invention;

Figure 9 1is an enlarged side view of an end portion of an
embodiment of the invention similar to that shown in Figure 2B;

Figure 10 is an enlarged side view of an end portion of a
still further embodiment of the present invention;

Figure 11 1is an enlarged side view of the embodiment

illustrated in Fig. 10 with the end portions spread apart;



extracted fromthe surgical site through a surgical tool or device. BRIEF
DESCRI PTI ON OF THE DRAW NGS Figure 1 is schematic plan view of

vert ebra wbhaniomgijoanshi di needl e extendi ng t hrough a pe@®Ctlus2010/040032 Fi gur es
2A, 2B are side elevation views of a K-wire or guide wire showi ng two
configurations of one end portion of the K-wire or guide wre; Fi gure
3 is an enlarged fragnentary view of a K-wire or guide wire show ng an end

portion shown configured to present an expanded forward face; Fi gure
4is a fragWe?H%erylgi deSsett | GRair LAy 6195 | Ghehi d%an@ed?ElHtﬁUf Sfir e

or guidg- Wi &ft{}{@%é&{@;inventicFﬂ;gur es 5A and 5B are enl arged
fragnmentary side views of an end portion of a K-wire or guide wire wth one
enbodi ment Bfgued olPabie emd porliairged side Fiigw e9BA2andt 8Bl arfairddicar ged
si de vi aws of an etnddporti on ex.pandetd. and undaxpanded, of a further

errbodierlrnen(fdlor?e AT éjrregsue;n e WTre o Or%’heanpr esent invention; Fi gure
7 is an enlprgeck side vd ew ofian eTd pretipprsehta shvéhtiont hereenbadiarent
of a K-wire or guide wire of the present invention; Figure 8 is an

enl ar g8t &t el WIGFSH % end portion of a still further enbodi ment of a
K-wire or guide WifePE 888N RAUGHANOfHher PLESent gLBYEREEAN 1 ike or

similar parts and/or construction.

DETAILED DESCRIPTION OF THE INVENTION

While the present invention is susceptible of embodiment in
various forms, there is shown 1n the drawings and will
hereinafter be described presently preferred embodiments with
the understanding that the present disclosure 1is to Dbe
considered an exemplification of the invention and is not
intended to limit the invention to the specific embodiments
illustrated.

Referring generally to the Figs., the reference numeral 10
designates generally a K-wire or guide wire usable in surgical
procedures in combination with a surgical tool such as a
jamshidi needle 12, drill or tap (not shown), or a surgical
device such as a screw, plate or implant. K-wires (also called
Kirschner wires) or guide wires are well known 1in the art.
Jamshidi needles are also well known in the art and have a shank
14 with a through bore 16 (as would a drill, tap or screw) and a
sharpened distal end 17. A handle 18 may also be provided at
the proximal end 20 of the shank 14 for facilitating insertion
of the shank into a surgical site 21, such as a vertebra 22 with
a pedicle 23 in a patient such as a human. A surgeon may
manipulate the jamshidi needle 12 using the handle 18, and may
also apply impact force to the shank 14 by striking the handle

18 with a hand or impact tool such as a hammer. Jamshidi



Figure 9 is an enlarged side view of an end portion of an enbodi nent of the
I nvention simlar to that shown in Figure 23; Figure 10 is an

enl ar ged wodeiwisexwsof an end portion of a still further pemhusdénoemiosnf the
present invention; Figure 11 is6an enl arged side view of the
enbodiment illustrated in Fig. 10 with the end portions spread apart; WO
2010/ 151795PCT/ US2010/ 040032 5 Figure 12 is an enl arged side view of
a still further enbodi pent of the present invention; Figure 13 is an
enl ar §EG°sitde ¢FBw lb?e_g‘s% !Pe?%FFEE? g?fffb i Méht tg{e tEﬁ%r%?@gaeW?ei enfli on;
and  surgicE19WS e awdew Of at hecpig§ent sicrventiondiseshd n aasubgi cal

pr ocedur €. Li ke nunbers used throughout the Figures designate |ike or
si m | dnoparghovemd/rory comsirateidad in the through bore 16 during hole
formation to increase rigidity of the shank 14. The rod is

removed to provide a through bore 16 for the K-wire 10
insertion. After forming a hole 25 with the jamshidi needle 12,
the K-wire or guide wire 10 is inserted into the interior of the
bone and the jamshidi needle 1is removed, leaving the K-wire or
guide wire 1in place. In some surgical procedures, like spinal
surgery, the K-wire or guide wire is inserted through one wall
of a bone, e.g., a pedicle 23 and is placed against an opposite
bone wall. If care 1is not taken during surgery, the K-wire or
guide wire may be pushed through the opposing bone wall creating
a risk of injury. The present invention 1s a solution to this
potential problem.

The K-wire or guide wire 10 is typically used as a pilot or
guide for other surgical tools or devices such as drills, taps,
plates, implants and screws. In the attachment of a screw 24
(Fig. b5B), the screw can have a through bore 44 that receives
the K-wire or guide wire for guiding the screw to a drilled and
tapped hole 25. After installation of the screw 24, the K-wire
or guide wire 10 1is then extracted through the through bore 27
of the screw 24 by simply pulling on the K-wire or guide wire to
reduce the frontal area of the K-wire or guide wire
substantially to its original size.

The K-wire or guide wire 10 has opposite end portions 26,
28 and a generally cylindrical intermediate portion 30
positioned between the end portions. The length of the K-wire
or guide wire 10 is preferably long enough to extend beyond both
ends of the surgical tool being used, e.g., a jamshidi needle
12. The K-wire or guide wire 10 1s sized and shaped to be

freely movable along the through bore 16. The end portion 28



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Whil e the present invention is
suscepti bl e of enbodinent in various forns, there is shown in the draw ngs
and will Wweneimaiter be described presently preferred emrbomdiseeigooszth the
understanding that the present disclo%ure is to be considered an
exenplification of the invention and is not intended to limt the invention
to the specific enbodinents illustrated. Referring generally to the

Figs., .the reference neral 10 designates.generall - Wi (o] k wre
usabl &iih SGr (jﬁeéﬁrrﬁ%g‘e%u?%s%?ﬁ %Pr‘gpﬁg?f%%%ewetnﬁj agnsqﬁréglleca r?? oé?gg%g as a
janshbdi needl gel2;e iiddd Okot @ (ARE Jpd¥YLiv andurfgixcatodevhtensdch as

a screw, plate or inplant. K-wires (also called Kirschner w resgkﬁ%m%gi de

Wi r es Paedemeblvknthwe iemttive demgtiamdhitdie el sl ak Vel e wept in

t he art and hav. Kk .14 wi .a_t hrgugh. b ( l; doigl | ot ap
or sc?g\f'\l/) ‘g}ﬁ% alens arﬁlgeﬁ\% di gogltglgr?d %g gs hgjr; %&1181%Fm\>@gll§g%égaér osfded
at theaproxiaak ewrtho2@lofoft he sbahkoit4 dborickadiddnt an ngnsnskled ok-virehe
shank into a surgical site 21, such as a vertebra 22 with a pedicle 23 in a
pati et gidRa¥idShdRan. A surgeon may manipul ate the janshidi needle 12
using the handle 18+ i30ad JRY S450aPPLY | EPRGLiIEe Wi he sbankod43by
striking the handle 18 with a hand or inpact tool such as a hamrer.
Janshitdiat W 2010/ 1B1798RGT/ US2010£D46032 6lleedless 1are 8ded™@d pénefPate

bone i.n.the performnce of urgi pr.oce S as- attachi rew
24 tolt%ﬁg.rag\ R (Hat s?(r%O\/\/ﬁk)lgrnathlL Cﬁ%lel ns al(ﬁg{dg?n tr}gt ?oud;[ﬁ grggélf%e
dur i ngnkeke of or mRkican 1t Qlifferease ddgiidirty 3 4he shaokilddd Thkowod I[s
renmoved to provide a through bore 16 for_the K-wire 10 Ji.nsertion. A&}]er

for i B§N&TASKe PBewi BACERET| adshi i I WHAP e B witrd orwlégil&e Fe 10
IS I hy rrtoﬁgh' Mo d hesi oty Pfe@fy_t hevhgne ang it | amghi dis needkethdle
renoved, | eaving the K-wire or guide wire in place. In sone surgical

pr ocedumrtes thlei ke rspighalbeer ger yiott hiendenli Fen orngai deewsregisainséfeed!

t hrou one wall of _.a bone, e..g.._a pedi 23.and | | ac agali st an
opposité boie W& . FPF CArT ngfofnakaen% E}froiu%é1 sg?gér%ﬂ tﬁgeK-gg\ndﬁ co)?

gui de qarieenay The pushed tdy aughid hei oppesy ngl boneewakhoceéapirngratpi sk of
injury. The present invention is a solution to this potential problem

The Khdited urgdicde it 1080 stt §pi 88l IWPNGSed HREED | oFOBreéﬂip‘H St or Tot her
surgi cgl, tools. or, dexices such as i lhSeqd@Pso BlLakEStnEMBLRBYS 2aNdor
screws. In the attachnent of a screw 24 (Fig. 5B), the screw can have a

t hr oughmsharte o4 that megcdievesemdrece K- pirdierort guptieawhiagf dhegusdray tHe

screw to a drilled and t ed . hole.25. After .ins | at i f th r 24,
t he KMWiS% 8Pt§6§8e ﬁfr e % ?Eglﬁ%gﬁl eRPF&ct %g’th%%%ghéé%%fﬁ%ugehrﬁﬁo%\g 27
of the semew 2 =iyl pubti Bgn 0Bet Rerialilne etpguide whrpreeenedace the
frontal area of the K-wire or guide wire substantially to its ori gfl nal

si ze. expandethe acan Wetlor ageirad i £ f@%sg%?ﬁ)tb%?tEh%%dtBSrttiré‘ﬁ? 56528
and a generall sy Ladri i nt ernedi ate parti,en  posi i aned petween the
end p()crgctci%%ns.se%ﬁg%éggt%}g%% tCEfe IEro% rg glrlrl%ui gg vmé{rgjégﬁ)o is preferably |ong
enoughpdd textnend beyorite batiroentls lodr¢ hd Gur gi Bal waool obei swpuskr), &hg. , a
janshidi needle 12. The K-wire or gHi de gvi re ]hoasi sasi zed. ggeaha};pregat%fbe

operative end 6 seen 1n lgur shaley!

approximately (given that the end 33 of the bend at the

intermediate section 30 of K-wire or guide wire 10 1is rounded
reducing the area slightly) L times W whereas the K-wire guide
wire has a cross sectional area of A =mr’ where r is equal to
W/2. It is preferred that the reconfigured cross sectional
projected area be at least about 1.5 times, and preferably at
least about twice the size of the first cross sectional area of

the K-wire or guide wire as described below.



freely novabl e al ong the through bore 16. The end portion 28 WO

2010/ 151795PCT/ US2010/ 040032 7 will be referred to as the mani pul ati ve end
and the ewOd2povisi™s 26 will be referred to as the operarcraseond/ oims2
conveni ence. Preferably, the entire |&ngth of the manipul ative end portion
28 and the internediate portion 30 is generally cylindrical to facilitate
renmoval of a tool or device froman installed K-wire or guide wire 10.

The operative end. portion 26 is provided w.th ecti.on 32 that i

control | abITPedgf’HllﬁﬁbPé. I es dti%on B2 e eoeél%io?%?%%? arhor I?o?lz of Tt he
K-wiren@r gujde Whreghlqer \attached theneids Sever aletbidesent nseekions 32
are described below. "In general, the section 32 is configurable to fit

wi t hi whilbs thiddugh Lsor extlelemdlt f EBel PPRERABIE EREY éih. T2t PP sCPRSEPEEBe

into the through bore 16 L N [ ' h I Gi; i ten 2 o] se
and f%F%WgﬁgvgﬁrF?o%qgh?éé%% %gﬁ%i?ﬁr% %8?%035%% gg&ﬁ%ﬁ%!f%% %?%ﬁ?gyor
gui dewwithe oy calinga ghe arerdy ed iprirer IR) gpiadertisuy gh chhrgeeppibjetted no
| onger needed. For exanple, if_the K-wire or gz%gf Wi re is, not needgd to
gui dedfRé séPelw 2B¢orfindert {oHUTR béS efVER S5 %r %P8Vt achPRG t he

screwg24, When outsideqetabhe thiosgh bores 16,c tdieraperasiwe ead 2hapypands
automatically or can be manual |y expanded to present an expanded face with
a projnecbed arédogreatieh than NhéeinpansverBe EPBSEsibéei onaPlafeaPBRSEhe
K-wire or guide wire 10 while posjition [ bar y of
exanp?é?“?%8r868P8Pi&@ogﬁb @%E%éP%lﬁgau?égg%ﬁgghg%gpgjgffeg %rgérg?

appr oyxicrahel ¥hhgevernbhat dihevend 33iof dhekeratwéhe knvennmediatern
section 30 of K-wire or guide wire 10 is rounded redag%ggéthe are

g \ .
sl i ghtl yjrYstahestwrghersas YRECK- WSt eCEofdes nite HA BYs aseEﬁF‘Bﬁﬁl
area ?E:oﬁ =4 f‘MP?r[eolE_ I Sy Qf@i_ t3 WAudd b8 pigbersed thatn EQat_ure
reconfigured cross sectional projected area be at |east about 1.5 tines,
and prébegablayddbrl éastdialgowtant Witk tdte silre ofaphetfanrgfoErass08ect Pona

area of the K-wire or quide wire as described bgl - .
5010/ Y5¥768PEHAIEIG10/ 4032 & "Lans g -w¢e€%1?¥”%a?%§rw (e ERSE the

def or gpblkecpactien 3200t the KeitiketHidgud mhdel srmy Weemmade dfoaal 1is

def ormabl e material which will allow at |east the operativ eng~26 to be
conf i gorddebet ABEn T¢F&EN arfd® seddnd CEAEPGlr afORS (Ee” Fitglﬁe PR and 23)
Wi th figusation. (Ei gure 2B)Rresantiih A Jaiger proheshedyar eaet han
t he f%%gf%%gfguﬁéggﬁf éégd?sgugsedmabove. Eﬂg)suitable reconf%gu?ab[e

mat er isalapies redresred tdfasta shapéheenor ytal lioy sdeficameN tipwlow A 1ts

reversible, solid phase transformatjon.known as. martensitic S tion
is th§r98ﬁégrﬂéﬁFﬁg SHAPE TEnbry af ovgﬁqsd%ﬁ“%}?o§§ gﬁ%“ﬁe?$£§%o&ﬁ%gﬁd

form @cGh¥st albStd UgkUr e; r Wi £brih St Capabkepef-atnder, goi g waichangemd r am one
formof crystal structure to another. Tenperature change and/or Ioadigg can
i ni tiatidlt heeshape tor anst oPFaOLEAL BYLaRS: of BXanprddidfdvesiare woul
Lranst.orimt{,0n HEMPRLALUM £o M 1INP] chEnSUPET R1ASTLE, DFE hOaW ARt and
deformation when a [oad is applied and return to its original shape when

t he | gadaightenovedonBelaw ids, t thasfemat wohlt ergierat.ur e, Thet ieéspl dpg t he
shape nmenory effect. Wen it is de%prned belog i%s tra%%%%%na%h B the

t enpet&IREE A I S FRCFERERA | T ha shBPE VAR Rdat §§"a66Ve i'ts
transtormati-on tenperatddiey abeWbireRpl eMndteMdls r efayr nat goi tise orisgidnal
shape. The original shape would then be the bent formand then it can be
ref or sedhcotdl Eprépgaisginel Upbhhhddoibngie ke BeRENALD W&if nStTREShé&t (or
tenper.at ure jincrease) can rovid contact_ e, pa
EIastﬁ@gpffddeCbﬁ%ﬁﬁ%gan%tggﬁng%ﬁaégéﬁﬁggﬁgj'seﬁ¥i%%%%9aggs%pgﬂgesfgg

Wi th RirgheyicH dirst ragitnahenanstr dssck std nfftusedotostihangeda sshape i $in

el astically rel eased to change the shape of the _defornmed nenber _hack to its
non sﬁW&§§%§w§ﬁaﬁ§ ?@@ehﬁB&PﬁéﬁP<ﬁst$h9W%véﬁt?&ﬁuF§ssﬁ%ﬁna? éggﬁpgg 5A
and SB h]%t Goulkdgbe Jmdg, usi NG, 3 r$PrhdG MBL er hab and hssdesseibest 1ol ow

Plastically defornmable materials mght also be used for sone operative end
porti ana26 icenfliygudat ponsblFhenatermmsa resiipant | ylso be used Tor some

operative end portion 26 configurations. The terms resiliently



WD 2010/ 151795PCT/ US2010/ 040032 9 -1-1able, plastically defornmable and
spring are used generally cate a material property when the material is
def or ned wororgisiypi cal use of the K-wire or guide w reprag/usesioniivez
herein. Controlled bending can be i ndéiced by using controlled weak points
such as a groove or the like at selected strategic | ocations. The enbodi nent
In Figures 5A and 5B m ght al so be used with a plastically defornable
rraterl al . The screw 24 o
=rormable, plastlcally deformable and spring are used generally
. ‘_..icate a material property when the material is deformed
during typical use of the K-wire or guide wire as described
herein. Controlled bending can be induced by using controlled
weak points such as a groove or the like at selected strategic
locations. The embodiment in Figures 5A and 5B might also be
used with a plastically deformable material. The screw 24 or
other tool or device that is anticipated to be the last one used
il the K-wire or guide wire 10 may be provided with a forcing
cone 35 to help reconfigure the end portion 26 back to its
unexpanded shape to conform it to fit within a passage like
passages 16, 44 for insertion or removal. An embodiment of this
form is seen in Figures 5A and 5B and is described below.
In the embodiment shown in Figures 1-3, the operative end
26 has a laterally extending portion 36 when out of the through
bore 16. The deformation to lateral extension may be provided
as described above by applying heat to effect bending from
memory. The portion 36 may be provided as a permanent bend in
the K-wire or guide wire 10 which can then be deformed to
straight by confinement in the through bore 16, and upon exit
from the through bore will reassume its bent configuration. The
material properties of the end portion 26 may be selected to
provide for straightening of the bend for removal through a
passage or bore which may be facilitated, e.g., by the use of a
forcing cone 35. The lateral extension presents a larger
projected area to further limit forward axial motion into the
surgical site.
Figure 4 shows a surgical tool configuration that can be
used to facilitate directing a K-wire or guide wire 10 out of

the through bore 16. It uses a curved tip 37 to direct the

exiting K-wire or guide wire 10.



other tool or device that is anticipated to be the | ast one used : he
K-wire or guide wire 10 nay be provided with a forcing cone 35 to help
reconfi guwe 20tverseryd portion 26 back to its unexpanded sirapasc@o®ewBDrm it
to fit wthin a passage |i ke passageslol6, 44 for insertion or renoval. An
enbodi ment of this formis seen in Figures 5A and SB and is descri bed

bel ow. In the enbodi nent shown in Figures 1-3, the operative end 26

has a laterally extendj.ng portion 36 en_out th rough r The
def or mati of™t & eategﬁjéﬂdlér%r@nsﬁww bt PFovT dgz% 3§8d%§(zr|{gggdg§§§\7é§gﬁ
appl yipg heat 19 effectndbendimg bromAendkyandhelporddgn 3@ maavhegpr avi ded
as a permanent bend in the K-wire or guide wire 10 which can then be

def or padred istyr ab§ht rdys coif | ié@ént CRR t ABSERPoWRfh BOTeNed aREStHoR éxi t
from the thrquygh -bore w.ll_rea ' b nf. i tien e hal
pr ope% i98$ o lAt He ‘etd {port oh %%wr%i/é éed 58(; efcjtg(g%lﬂflgy%?o!\)/?dga%%r 403 Aeh
strai ght eni sgreftighhedendibonfr esiovak thr.oughigupassdgel bluboretewhni themy
be facilitated, e:g., by the use of a forci n% cq(jne 35. The Ia%eral n
ext ensPoR prlesent 8 PEPGBASHr GPadtEd AR ¢ T Urd har TRY nPPSf 6FRAFd SXi al
Mot i OR iNt0 JiNe. SUFOLERLeSili®e 10. ThEUkGhSRRME BsUrgicads tonl and
configuration that can be used to facilitate directing a K-wire _or guide
Wi re BB outayof hehe ¢cdnmsughctot e 16, &t usessh clrved Bvg: 37 rte@léilleélgtlyt he

T SRBOSnt Chow? | R FPO0FEL BA dng 53 " Pha “opsr ot i ve' end 3E'VEY ¢

the faemaaf an expandabteusage 40 haviyrg: @ Plnaadiiyl ofuclhdss42EEKamayan
assume an extended position;_ Figure 5A illustrates I%\fcont ract ed

confi gdeat i oh e eCageono akhehedht a tr otighSbdre 16 Shankofs. # gdré 53
illustr a LaLts nded, conf i UL &donaand, 8 SEH eW

posi tie(%%{%gignlltqﬁé %—g\]/fmérggb%rlleéui glgg% re 10. The enbodi ?rent of Fi guroes agA and
53 mayubeacansbruchathndedt chedsuuras iways, whese| iwmd yodetobmabre rdds 42

or plastically deformable rods.42. A nenory netal alloy ) .

pol yrré?‘iré’ul‘?ﬁlt ePPEF s ht%yPEEklﬁaym%Yeso le}eéwt?sre yfoicoatr%ﬁ‘(z\%(es{)gt ‘%21%?185? 42.
I f theieds 42 apeoelast teal lexpdetienmaldresi gheyr ican bekd oinedigsirki a®ed to
an outward or expanded configuration, where aonce outside of the through

bore Tdet hawd | 142nmowe Youtdddadl Vet o @St Sinduced STPeEs t o vidgE™ he

expan.%%l%%QILgﬂqqg%ogxléfefb?cgi9%@?_%@wxihﬁarggseﬁ afB¥dabe@ik8on as

pl astically (}eJTorma |'e, and upon application of axial force will nove to an
expanded miopité obRas ineri gire KByiwhenrt e ikenivwieroriguide ther €hreuah t he
t hrough bore 16, the rods. 42 sune or_are in the collap confyi tjon
and WhET & helf}odstgf ar%o%tsgge SEINE bofe, tHéy als%urréﬁgr ac’gjel]“fga rsgeéjd

into the mypanded Posid iwfePreove di hgs an2i peeeasedipeojgcted aa®,f athey
engagenent With material in the sur%iﬁcal site as discussed abovg, It isto
be notestUitat ot hed 1o d$ omagdal ot be thgdeS B2 RAHRMBIAP A UGy BECHESLRPbed

above.. The forci . 5 b ed L9 backhhitate, regnmyval; .af the dganire
or guil e Wre OB?ﬁﬁgggﬁét hgp%%rgﬁﬁ %8éeg44. The di st al enééal of the rods
42 masieyikelld shtpl ase diitdusmedenaboap. 43.1tThes prtoj ént edobeea tobtt Héreend

portion 26 when expanded as seen in Fi gurﬁISB wougjd be itbg%t e deflihneed or
bounded®dsy 5t e hfstPextndi iy polEiBhE 8f ~tHe Fods %42 *aS “at™ portii ons 46.

Fi gur es,,6A and-§B. i bt uskrate anetherc ephedi meate ok ehbeall nventiren.K-hiigts e 6A
shows an end portion 26 with an expandabl e ,
or guide wire 10 through the through bore 44. The distal ends
of the rods 42 may be held in place with an end cap 43. The
projected area of the end portion 26 when expanded as seen in
Figure 5B would be that area defined or bounded by outermost
extending portions of the rods 42 as at portions 46.

Figures 6A and 6B illustrate another embodiment of the

invention. Figure 6A shows an end portion 26 with an expandable



WO 2010/ 151795PCT/ US2010/ 040032 11 end bul b 50 that nmay be nmade out of a
menory all oy, that upon heating assunes the expanded configuration

il lustratwd2on/Bigare 63. This enbodi ment is particul ar lpgTadapbedoBDr use
when extraction of the K-wire or guidd wire is other than through a tool or
devi ce passage. Figure 7 illustrates another enbodi nent of the
invention. It utilizes a pair of opposed |egs 61 62. The legs 61, 62 are

constructed. to i.n anotvvar directi ne| r ri cti or
from% &Oﬁek?\}\}geSEI)éz‘?ﬁm%%ya FofiRsd schgcpe gs f 'om a){ gﬂggtu?gaghgl 3)21 as by
USi NGhe BN Ys Aldedy @se degpahfed abavequbattba uuuusﬁclraﬁ:edl ambadiguent , t he
| egs 61, 62 have overlying portions at 63. ure 8 illustrates an

addi tdBonal 8RB6di RERPIBMenke iAveRtF bhCARAT ¥ s"f“ﬁ‘f‘ﬂ’ £t of 2he Yt m"SKdWn i n
Fi gur %tr%?%fgﬂ” Iy %@%&rélwnizgppgé hecl ags o, npt  Quer kapoubHt & at her

t he Iegs Iverge froma common area 73 and have a gap 74 therebetween when
in th:eacﬂxtcendﬁdzmmigaistmam shown. The enbodl ments of t he invention
shown in Fl gur es _? 8 utilize a shank 14 % ma er e}lndenacn end
portion off &btthe élﬁtélatﬁcha%%t%eg pFikg rjrﬁlteélrl al F a menory alloy.

Fi gure 9441 usdd af egadr Sbiel bpfp@rste@erle@@bcaﬂﬂ megit . of Thbe 1pyesent, igaved on.
It is simlar to the K-wire or guide wre 10 shown in Figure 2 and has a

shankconstwivdtegh et Beked iehdapoPticharde W%% sehghel eXteRdisRy iney 80
shown, 11 d Sogxtanged, ﬁegmgggatfe% JHIG PO IR0, MRYaDE PrOvEded as a

per manen in W re or e Wre can then be deforned to
st r aitghipdnataand | nesert | ast hieyt hJ[S)lIgj‘l taaormemﬁ,ryandlmpgn exi tddfsmbtere

passage will reassunme its bent nfiguration. Th erial__pro es of
t he @%%PVp?ortu oﬁlséhﬁaylia%u%if@l‘:?gd %‘g@oﬁﬁd‘ﬁ‘ﬂ% Bﬁ nﬂi%‘?%h@ ri néf %fe bend
for remvali V\Bh FhPassage which may be facilitated, e.g., by the use of

a forcing 010/ 151795PCT/ US2010/ 040032 12 _
Figure 8 illustrates an additional embodiment of the

invention and is similar to the form shown in Figure 7 by having
two legs 71, 72, but the legs do not overlap; but rather the
legs diverge from a common area 73 and have a gap 74
therebetween when in the extended position as shown.

The embodiments of the invention shown in Figures 6-8 all
utilize a shank 14 of one material and an end portion of another
material such as a spring material or a memory alloy.

Figure 9 illustrates a still further embodiment of the
present invention. It is similar to the K-wire or guide wire 10
shown in Figure 2 and has a shank 14 with an attached end
portion 26 having a single extending leg 80 shown in its
extended configuration. The portion 80 may be provided as a
permanent bend in the K-wire or guide wire 10 which can then be
deformed to straight by confinement in the through bore 16, and
upon exit from the passage will reassume its bent configuration.
The material properties of the end portion 80 may be selected to
provide for straightening of the bend for removal through a

passage which may be facilitated, e.g., by the use of a forcing



cone. The | ateral extension presents a larger projected area to further
limt forward axial notion into the surgical site. Figures 10 and 11
i 11 ustratwoaosyisiiosf urt her enbodi nent of the present i npemttiseno/odive2 end
portion 26 of the K-wire O guide wir includes a plurality of deformable
ends 82 and 84. The K-wire or guide wire of Figs. 10 and 11 can be nmade
froma shape nenory alloy such as Nitinol. Oher shape nenory alloys and
materials can _al so be used. The ends 82 and 84 are nornall f d

out wafar§ - f r g ﬁ@tle(if i (U STH kiR O e E?(—W?%elarpﬁﬁ?%ét%gr%a b3i nt
87 asrghewa i nifig. rdtwaFheadethegbiieBnofintbetaadsu@giand 84tpresents a

| arger end surface area when the K-wire or sggi:de Wre is penetrating a

bone. ThisFiiarges éfd awt fhkteldinersantre rddildt aheethim eBReeytient | 9t
br evenh2 LOS S T €106 ngyide i ﬁ%e”&.gapgb%i%w Ngel o0k T Rhel NG, {Lhe Bone
rﬁapp g one o

and p S passing into an adj acent r outside of the intended bone.
The | gngtl ofitdeirntisd82 andoBdribyey helf widfornedldi f fedentBZshape férory

al | oys deternmi ne how quickly the ends 82 d 8 formautwardl y_after they
ent erTéeb%&lrﬁné)%‘?%l?%pWéFﬁ toﬁef]d?e?'orﬁ? "E”Pfi &is§atnh p&hdtr it gt Ato a

bon?'sEQ?eEQﬁﬁmﬁ%'@Qplgf cabhapse fogetdier, axnehowWhdge Fngmo2p, avhenst he

K-wre of guide wire i s withdrawn back through the Janshidi needle. A
gr ooven86 mertegrid 182 cper miltsy preojwtdd on B8 tondst 8€herdi RAwWRER PRTTRELY

col | apsed positian. Fi g S . 3 41 a r i pent s
of th eg?ég‘gﬁt ?u(r)fvweanrt(%l(yn.f%%nésgkgnblg)bﬁ}%%&sl%édrle %%%%a%)?ogésﬁ%f Kﬁggpg o
enbodyaeat iWilwstaatgdiht Bi7gss ldhand 1d. Fig.Filg.. 12Théedendie8Riof blie

K-wire or guide wire bends outwardly at 90. Also end 84 bends o tvvarﬁ}ly at
92. Thhe ETHUi FentnPefhi CXIR Ends 8279RE §48% S WeFOut iRt d'yPr 6AFt he

| ongi kudiinal axi g mmee fapd diy tg@{bttﬁet- odi s, of Thiigs. 140gandehd. In
Fig. E1<3 tlﬁe end g% bendsl outwardly at 94ﬁgarad the end 84 bends outwardly at
96. Bend$a®4 andf<d® arere| osekstenthe aend Qorid B tofy gRreavensd. theok-
2010/ 151795PCT/ US2010/.040032 13 _Thu h erm h d 84 t0
bend datwardt yIPtom Hé onﬁ?TuHFHgﬁrg%ggn&O@ r%a%%dﬁfll%{&hztnﬁ%hgg en glhgo
and 9%e%a§sg.pa35%.in5hqﬁt@staaf ides entls wove anayutesodet bé lbregiitudindal
axis, the [ess the K-wire or guide wire penetrates into the bone

Ther ebere, thellshboaraeht of Fie £3%ouPd piet Pat e*PESS Pht 0" S hoh&St han
the epbodirent. %fhaﬁieg-m N §916he eabediaeat 1oy nggiﬁ}@ﬁyw@%dea@@etsrzat e

| ess into a bone than the enbodi nent of Figs. 10 an The present
i nventinan &l sald ficiudes taametliyodadfecoridiayt | rgtarnedi daEingr ocedlif e ™@gieng a

e o 05 g2l | LSt L Beodty pngon rohler, i col

surgi eadlds 82 and 84 collapse together, as shown in Fig. 10, when the
K-wire or guide wire is withdrawn back through the Jamshidi
needle. A groove 86 on end 82 permits projection 88 to fit
therein when in the collapsed position.

Figures 12 and 13 illustrate other embodiments of the
present invention. These embodiments are variations of the
embodiment illustrated in Figs. 10 and 11. In Fig. 12 the end 82
of the K-wire or guide wire bends outwardly at 90. Also end 84
bends outwardly at 92. This embodiment permits the ends 82 and
84 to bend outwardly from the longitudinal axis more rapidly
than the embodiments of Figs. 10 and 11. In Fig. 13 the end 82
bends outwardly at 94 and the end 84 bends outwardly at 96.
Bends 94 and 96 are closer to the end portions of 82 and 84.



tool used preferably has a guiding through bore opening at the distal tool
end such as that described above for a janshidi needle 12. A K-wire or

gui de wi rw02010/51798i ded to the site by passing the K-w PeETars2guiog@®3ni r e

t hrough the through bore 16 until thel3operative end 26 extends beyond the
open end of the through bore 16. A funnel 98 hel ps the surgeon pl ace the
K-wire or guide wire into the Janshidi needle. The operative end 26 of the
J-wire has at least a portion defornmed after its exit fromihe-thro bore
16 sutRYEhat-"Ee W%W%o?’?‘?%n%r agentd atoprk?ﬁréac< i %rgﬁgan

Q r
ted area grea

the cigsgisaathanalaxdkeandife KW rengh guideenidse ahermd not heft Rigugh
bore 16 as descri bed above. The deformation can occur automatically as by

i ncredging Tre feaperatiice sofds HeOBperHLYVE TOHY P t 1 ORI DBudHedL i BXifAc] udes
a ne tal alloy, The_ defornmatiqn al i-nduc y i ¥l
streggfllgn uced i%n o ¥hglg%eroa]{)i \ggtlg%d ‘g%%[?i %%aegefﬁ%% tﬁgtgeftgférmg}éggg
porti OReirs foenst rhet ethboldimespr iafy Mied erial wodhe defeornatéohesayiaksoabe

i nduced nmechanically by the application oi an J’ral I %hdi reqjcée%. force gl ong
the KP@PEe Wrayutas iR AEFCAf t 8F dt19-east-a ?f% 7 on6F TR SUPYEr yOit he
K- wi 1 $i8" 94 deou d %&%‘tp&é enpyed; a3 odes ydked: rhovene ThRbKJWheRE Ob£gUi de
WO 20 65 151795PCT/ US2010/ 040032 14 wire is used to guide surgical tools
and/ oFidevi ¢@sangd flAe surgical site during the surgical procedure. Once the
K-wire or ide wire has been. inse d.into the e _Janshidi..needl e
can be wi tﬁgﬁaﬁfeaﬁ?d}ta cannu la?nedagéé c%rn%c%?lﬁjg? i%gﬁﬁ%ﬂtogaggggqg?gsdom
t he Ka%é@i@blggjrdﬁ:e\ﬁiurr% and rignserk-edi i &t ort heiboneirWhenst hé luaprecadhes
t he expanded ends 82, 84 of the K-wire it wil| stop its for rdjﬁagro ress.
Thus, 1ehi BLgnverfti on AvEddate RdedFlder f I“W&?&op?efﬁoaﬁ?ﬁerﬁ £%he®

posi ti,gn g%athQX; P Ohgqotherch askiupBRL 1 nsfcdbone.the initialSst@gheal
under St 60 tl%at ile certain fornms "of the invention are illustrated, it is
not toobé hisdd edrédetdel gpeesfic Jordbnor thrragheomes dreeing descithBed

and shown. It will be apparent tq thas ki || i he. ar. -
vari o %SEﬁ&ngtégo}mfrﬁe ﬁﬁﬂg vé) hgg‘tatcdefg)%?ffﬁ}geir oargos%e gg%pea ofj%?%sgﬁhl
i nventicealand 4 he hAnwenti-en drs QAotdd owbee consiidered dddritedthe what by

shown and described in the specification and any draw ngs/figures ingl6uded
herei passing ‘dhe &kiired ¢h OHEOKr tWWE| Thesdidy Bppr &8t ha?E h

pr ese%tliﬂvgmé Oeﬁiea?a‘é'%!e adapted Loreauky oddiec Rbi eglnves,androbhai n

t he ends and advantages nentioned, as well as those inherent therein. The
enbodithentigh metrteods;. priocedures atdhedphnibaesudeseni bédchertdien Kamare

presently representative qof the preferred.enbodipent re_in d tq be
exenpPar YUdnE d?ler%dtnt?%tt%hedega%%wjm ?%??jgﬁs oggghgggégﬁgyectﬁggggg to(r%er ei n
and other jsesraM hhsogeur &gt hosgoskiibhedidmrikel arftevhi chs areiendampassed
within the spirit of the invention and are defined by the scoge of the

appendée ciizfergh AbPREugHt t RECT NVt ol hasieheeRedest T e | R*EBRNEE ifon
W th Spr%ﬁlefclt% praegeegrgﬁ%ﬁ Pdlt'ﬁ%gt Schéti:;QlQé” d.be undersiood thatnbhe-

i nvention as cl ained not be undu Imted to such specific
enbodiviert sor| rndeett, wareousharodiihi cate onsrofughhebeles crlitheds mothess: fidgred

ggagy%g%yggéc%ﬁ%slnv%;%%%%ggblggnaggcggvgg %m%giEQ9§§ a@oby increasing

the temperature of the operative end portion 26 when it includes
a memory metal alloy. The deformation may also be induced by
relieving stress induced into the operative end portion as when
the deformable portion is constructed of a spring material. The
deformation may also be induced mechanically by the application
of an axially directed force along the K-wire or guide wire 10.
After at least a portion of the surgery, the K-wire or guide

wire can be removed as described above. The K-wire or guide



15 skilled in the art are intended to be wthin the scope of the follow ng
clainms. WD 2010/ 151795PCT/ US2010/ 040032 16 CLAI M5 WHAT IS CLAIMED | S:
Caiml. woguidsimwsre for use in a surgical procedure, Pog/usadidodmss e

i ncl udi ng: a shank with a distal4 end portion and a proxi mal end
portion, the distal end portion having a first configuration while inside a
constraining through bore of a surgical tool and a second configuration

when oyt side a passage, sai.d second, confi.qur.ati ti I
proj et €@ t FaAnsver eqé?eguﬁ Sn THeJtT?st Céﬁv%é%gg?resege%g e i thr toR

Oxr .
i'on, “said distal end

porti Qi being canst rictied; tihorovigecd prpsubstanti al oneeovaeabh-@ire or
deformation fromthe second configuration back to the first configuration

upon axiigle novenems obeeheigardsedi datonrBiRyhPent hr bighBBFEIEE &°§61 i cal

ot Eimae S TS P Sl cEbeL o cho st s
slid down the K-wire or guide wire and inserted into the bone.
When the tap reaches the expanded ends 82, 84 of the K-wire it
will stop its forward progress. Thus, this invention avoids the
need for fluoroscopy to determine the position of the tap or
other instrument in a bone.

Tt is to be understood that while certain forms of the
invention are illustrated, it is not to be 1limited to the
specific forms or arrangements herein described and shown.

It will be apparent to those skilled in the art that
various changes may be made without departing from the scope of
the invention and the invention is not to be considered limited
to what is shown and described in the specification and any
drawings/figures included herein.

One skilled in the art will readily appreciate that the
present invention is well adapted to carry out the objectives
and obtain the ends and advantages mentioned, as well as those
inherent therein. The embodiments, methods, procedures and
techniques described herein are presently representative of the
preferred embodiments, are intended to be exemplary and are not
intended as limitations on the scope. Changes therein and other
uses will occur to those skilled in the art which are
encompassed within the spirit of the invention and are defined
by the scope of the appended claims. Although the invention has
been described in connection with specific preferred
embodiments, it should be understood that the invention as
claimed should not be unduly 1limited to such specific
embodiments. Indeed, various modifications of the described

modes for carrying out the invention which are obvious to those



Claim 3. The guide wire of claim2 wherein the menory netal alloy includes

Ni tinol. Claim4. The guide wire of claim1l wherein the distal end
portion haealodsi™smabl e portion nmade of a resiliently eefrarse®blogospri ng
mat eri al . Claim5. The guide wisre of claiml wherein the distal end

portion has a deformable portion nmade of a plastically defornmable material.
WO 2010/ 151795PCT/ US2010/ 040032 17 Caim7.The guide wire of claim1l

wherein th _ fi ti bei ded. i ncl udi
ol ur aPREY L6 FGUSth el AFhy B othe  QEPRA N P8 G of o L. SREr 6137 Hhe b obBd

fiolliowing claims.



configuration presents a projected transverse area at |east about 1.5 tines
the area of the first configuration. Caim9. The guide wire of claim1l
wher ei n twe 28scensconfi guration includes two end porti ea3/ushiiol4@sE

defl ected outwardly froma | ongitudinel axis of the guide wre. Claim
10. The guide wire of claim 18 wherein said two end portions are deflected
outwardly at different |ocations along said two end portions. Claim11. A
guide wire for use in a surgical pr eﬂz e, the guide wire including:

a shank with a first end portion an(gf% cond end portion, the first end
portion being constructed to be changeable froma first configuration to a
secongyaenfrisgun atrivem ak:a surgical site, said second configuration
presenting a |arger projected transverse area than the first configuration
to i ncreaseledsi dt.ande dui dorwiarel &xr ahseovenensunfithé gupdedwiree fhet her
into the surgical site. Claim12. The guide wire of claim1l wherein
the fPHdCed tFortiCdHRAT a def ormabl e portion made of a menory et al

alloy. W0,201Q41%179pPCT/US20LY/040@33 portion and a proximal end

portion, the distal end portion having a first configuration
while inside a constraining through bore of a surgical tool and
a second configuration when outside a passage, said second
configuration presenting a larger projected transverse area than
the first configuration, said distal end ©portion being
constructed to provide for substantial recoverable deformation
from the second configuration back to the first configuration
upon axial movement of the guide wire through a through bore of

a surgical device.

Claim 2. The guide wire of claim 1 wherein the distal end

portion has a deformable portion made of a memory metal alloy.

Claim 3. The guide wire of claim 2 wherein the memory

metal alloy includes Nitinol.

Claim 4. The guide wire of claim 1 wherein the distal end
portion has a deformable portion made of a resiliently

deformable spring material.

Claim 5. The guide wire of claim 1 wherein the distal end
portion has a deformable portion made of a plastically

deformable material.

Claim 6. The guide wire of claim 1 wherein the second

configuration being generally L-shaped.



18 Claim14. The guide wire of claim11l wherein the first end portion
has a deformabl e portion made of a resiliently deformable spring material.
Cl ai m 15.wohelogpsi™e wire of claim 11l wherein the first end/gsermioawshas a
deformabl e portion made of a plastical’lly deformable material. Caim16.The
guide wire of claim1l wherein the second configuration being generally
L-shaped. daim17. The guide wire of claim 11l wherein the second

configuratiaqn being an_expanded cage including a plurality of,_ rods. aim
18. The gui (ﬁ:gta\/ﬁ“} egof cFEFmgﬂl%nengfﬁ th §éégﬁld fgohqheéﬁ%éti%khé pgégggtdi ng a
proj e‘«‘cto%cfitgflﬁr&st\&‘%frﬁeb@!'Lﬁ%h%tn | easina@b@uUtcalbsd thaksdimg ar ealwfalhey f biEst

configurdation. Claim 19. The guide wire of claim 1l wherein the second
rods.

Claim 8. The guide wire of claim 1 wherein the second
configuration presents a projected transverse area at least

about 1.5 times the area of the first configuration.

Claim 9. The guide wire of claim 1 wherein the second
configuration includes two end portions which are deflected

outwardly from a longitudinal axis of the guide wire.

Claim 10. The guide wire of claim 18 wherein said two end
portions are deflected outwardly at different locations along

said two end portions.

Claim 11. A guide wire for use 1in a surgical procedure,
the guide wire including:

a shank with a first end portion and a second end portion,
the first end portion being constructed to be changeable from a
first configuration to a second configuration at a surgical
site, said second configuration presenting a larger projected
transverse area than the first configuration to increase
resistance to forward axial movement of the guide wire further

into the surgical site.

Claim 12. The guide wire of claim 11 wherein the first end

portion has a deformable portion made of a memory metal alloy.

Claim 13. The guide wire of claim 12 wherein the memory

metal alloy includes Nitinol.



configuration includes two end portions which are deflected outwardly from

a longitudinal axis of the guide wire. Claim 20. The guide wire of
claim 19 wbensi1s1®ai d two end portions are deflected outaaruskyioasoods f f er ent
| ocations along said two end portionsi8 Claim2l1l. A nmethod of

conducting a medi cal procedure using a guide wire, the nmethod including:
pl aci ng a surgical tool end at a surgical site, sai d surgical tool having a

guiding thr enin the to end; :

2010/ 15179%%6%%%2010/ wire otS e Y ]al g &G of THE sTHS by
passi ?arw@ngu'rﬁa% W ge H'érf%%ﬁbtlae gﬁs&agﬁ. sxaadeguuﬁe W I erbavi ngneany
operative end portion; and deform ng a portion of the operative end

porti dnfatmeblet spekny MASRITLRS - passage such that the deforned portion
presents a projected area greater than the cross sectional area of the
guide wire when in the passage. C aim 22. The nethod of claim 21 wherein the
deform ng claim 15. The guide wire of claim 11 wherein the first end

portion has a deformable portion made of a plastically

deformable material.

Claim 16. The guide wire of claim 11 wherein the second

configuration being generally L-shaped.

Claim 17. The guide wire of claim 11 wherein the second
configuration being an expanded cage including a plurality of

rods.

Claim 18. The guide wire of claim 11 wherein the second
configuration presenting a projected transverse area at least

about 1.5 times the area of the first configuration.

Claim 19. The guide wire of claim 11 wherein the second
configuration includes two end portions which are deflected

outwardly from a longitudinal axis of the guide wire.

Claim 20. The guide wire of claim 19 wherein said two end
portions are deflected outwardly at different locations along

sald two end portions.

Claim 21. A method of conducting a medical procedure using
a guide wire, the method including:

placing a surgical tool end at a surgical site, said
surgical tool having a guiding through bore opening at the tool

end;



occurs automatically. Claim 23. The nethod of claim 21 wherein the
deform ng is induced by increasing the tenperature of the operative end
portion. wo2010/iG1®mEm 24. The net hod of cl aim 21 wherei nPChaSepenaiosye end
portion has a deformable portion constructed of nenory netal all oy.
Claim25. The nethod of claim 21 wherein the deformng is induced by
relieving stress induced into the operative end portion when in the guiding

passage. : 21 wh h d
portigﬁ haguédHEQO?m%ﬂ¥9ﬁxW%?%np%oﬁg?rﬁ&?s Qf%?ﬁar]t St §&$t%¥§aen

27. A KnWokghf ofhdIS@alksBagesur ghcal gprieeedul ge Thhﬁugulg d@nV\lld’g%rlanﬁJvuﬁl agd
a shank with a distal end portion and a proximal end portion, the distal
end poetiténntiadindg a first configuration while inside a constraining
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exit from the passage such that the deformed portion presents a
projected area greater than the cross sectional area of the

guide wire when in the passage.

Claim 22. The method of claim 21 wherein the deforming

occurs automatically.

Claim 23. The method of claim 21 wherein the deforming is
induced by increasing the temperature of the operative end

portion.

Claim 24. The method of claim 21 wherein the operative end
portion has a deformable portion constructed of memory metal

alloy.

Claim 25. The method of claim 21 wherein the deforming 1is
induced by relieving stress induced into the operative end

portion when in the guiding passage.

Claim 26. The method of claim 21 wherein the operative end
portion has a deformable portion constructed of a spring

material.

Claim 27. A K-wire for use in a surgical procedure, the
guide wire including:

a shank with a distal end portion and a proximal end
portion, the distal end portion having a first configuration

while inside a constraining through bore of a surgical tool and



20 a second configuration when outside a passage, said second configuration
presenting a |larger projected transverse area than the first configuration,
sai d di stwb 2erdisposti on bei ng constructed to provi de forCIaissai@ntioar
recoverabl e deformation fromthe secadd configuration back to the first
configuration upon axial novenent of the K-wire through a through bore of a
surgi cal device. Claim28. AK-wire for use in a surgical procedure,
the K-wire includin nk with a first end éE)ortion and a second

L . a sh
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second configuration presenting a |larger projected transverse area than the
first tWdonfi garati oncent igeratisa r esisstigdncedistdbr wand axpartkoven®®ingf t he

K-wire further, into the surgical _site. ._.C aj t :
conducctolnnsgtraucr;%aeaﬂlp ch rocedur e%als:i nSgu a -nvﬁ lrael, ?%g%gr%%ﬁﬁ@%igs%q%ﬁlagt Lon
pl aci fraan SUhgi cadcdrabl cendiatrat sungitealk stbe,tieai di sut gicealf tpolathawi ng a
gui di ng through bore opening at the tool end, uiding a K-wire to the
site BPPasdrhaglt ROVRMG e ¢tr bOgh P&—Wérﬁas%%@@eg%aiﬁdg%rﬂ%% havF fig®an @

oper atgdqu%ie&;dl L4 on;  and deform ng a portion of the operative end
portion aftfter its exit fromthe passage such that the defornmed portion

presents a projected area greater than the cross sectional area of the

K-wire mheQHkQUEQ%BPa%§aQEWire for use in a surgical procedure, the K-
wire including:

a shank with a first end portion and a second end portion,

the first end portion being constructed to be changeable from a

first configuration to a second configuration at a surgical

site, said second configuration presenting a larger projected

transverse area than the first configuration to 1increase

resistance to forward axial movement of the K-wire further into

the surgical site.

Claim 29. A method of conducting a medical procedure using
a K-wire, the method including:

placing a surgical tool end at a surgical site, said
surgical tool having a guiding through bore opening at the tool
end;

guiding a K-wire to the site by passing the K-wire through
the passage, said K-wire having an operative end portion; and

deforming a portion of the operative end portion after its
exit from the passage such that the deformed portion presents a
projected area greater than the cross sectional area of the K-

wire when in the passage.



