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SPECI FI CATI1 ONINIRAMEDULLARY NAIL DI STAL
TARGETI NG DEVI CE FI ELD OF THE | NVENTI ON The present

wonuenine rel ates in general to external targeCTmy2yas®00023

systens, but nore particularly to an external jig
system that usesga; dﬁl&|IgL.jJI]{j% S{ve nnect ed to the
proxi mal end of an i ntramedul I"ary nai 7 hrough a
series of attachnments. The herein proposed device of

the pre RAH‘@\S%@.ELX?Q ST YIS RGO Tﬁfufgjﬁﬁﬁcﬁ’ ’:ﬂé{fllcl%c ating

t he di stal screw es in an i'ntrane ary nai
inserted into a fractured bone, without the use of a

fl uoroscope . BA N MVENT! ON 't i s known
to those skilled in't eggﬁ %hat an intranmedul | ary

nai |l Has @rgeﬁetaknvgmem;retletbendnlgemehml to external
l.QL - pOSt cti d ] rtion-intaq the
g%%gkkgggfiﬁag ?g g%&% Q& % E%ﬁebgéglédfﬁrlyn ' ey
ot teerringyl - pdégewmt&m r ed:laiconwss per pelmdﬂéul Sllﬂicﬂ@ tdeerice
SELELAQLe Axi e UL LIS Sanidd cant]. fifi3athe nas

I gnnent bet ween U|d|n e |n
guimmiginda t sernas| @cr@lwzatrdirrentwem all“hel ateeeah hendiosgd

0 ) ot.he S i.ani f.i cant | ffect. dri.ll
g ol gt hrre oo . Spateivery
neehiadlinlcatteéeakbidbakcsdorw it lpar abl eh tmtremecaxlllam/f nail

the sc e%wmlg ut"nf qli stal targetl,cr}g%ly%ﬁrrs u5| ngf A

an external 176 sone ?norm of | -gui
holwrfogrcopach di stal screw hole in the nail . The

problemw th th @Ké%étf}ﬁﬁmqﬁ %H%heg\é%%@%@\ht Egr e IS no

guar ant ee t hat e nai not
I nserdti ons thewe. 5o akthays @&kpgddsdbidd t yhef art that an

e R S L S an B e e e g
kmtmeﬁ@rt—lpedtsrabr scriewchobe ahdinbe hrsddtigmi dinmgo the
r%%é%‘”ﬁégtféhléy Inse{ﬁéogemur. The anterior-posterior
direction 1is perpendicular to the sgcrew hole axis, and
thus significantly affects the alignment between the
drill-guiding hole in the drill guide and the nail screw
hole. Medial-lateral bending on the other hand does not
gsignificantly affect drill-guiding alignment with the
screw hole since the medial-lateral direction is parallel
to the axis of the screw hole.

Other distal targeting systems using an external ijig
utilize some form of drill-guiding hole for each distal
screw hole in the nail. The problem with these systems is
that since there is no guarantee that the nail will not
bend during insertion, there is always a possibility of

misalignment between the distal screw hole and the drill-

guiding hole, even assuming perfect alignment between the

SUBSTITUTE GHEET (RULE 26)
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It has been observed that in cases where such di stal
jig systens fail to locate the distal screw hole, the

wdnridel1of2eki ch is passed through the drill-gui dPag/PHRIE)000023

is either anterior or posterior to the distal screw

hoI at_the same Ie or d tanp fro r oxi mal
AL oael the" ngﬁo hghé S%I?Je g{?t PR 49T hdeh

néitlt:merermh,smrved that [ n these cases, the drill is
just uch the ante or, posterior surface of the
o | Y aTe dORRALE a1 OPDSesRE. TRAE eRp ria o
jfor sybtems s fhhat twhehoddie deld | dh§tem sakirghethoniet h dHae
dt hits.t nai.| beside the

screw _hal e, sur.face e

FHENIAE T5 e 2rhRar BRI o Py Lo Ehrp et Sla i
ejutlge:c@rﬁtiegnibat b@ﬂpbbéérﬂd)lt Qws tthlee diathl agéréhendsird,l lat

to sI| t|vet choher so that the dri]l
i A oFSh Bfe ! BRbpin g e the

naiﬂe naa; lthe SUM/A\RYS&Ieva'HlﬁlbWEWI ON The present
i nv tlona t ve the aforenenti qQned probl ens of
thee% k’?eﬁy%ﬁgb?ai o SSEV?‘Et EEFrEd&FlI SFai fases.
tlgk Stﬂalllilargft Hngtdessweminbattieanaaceviat eloy | peate-itdie
tal scr hoI in an,intranmedul |l ary nail 1nserted
st B . Ped TohEm e ReeE br EhuT s B pdhe
eMiracidion tthe haﬁeimsptmmpee@ntameeakmgldeyiﬁ£34ﬂlgdea
i nventi.o ided with novel features that

r esgﬁﬁefcﬁe@ﬂ 2 Sagtg:u AEE )th?oﬁ‘g&acteneoﬁl CHRMEREL

b&dide ditd | sdiew aseld he SREEI Mh &SRS thR:80i8Weholg afhe
the |néfra,medul | ary nai| durl ng surgery. The herein
PGPS ed I-Av EREE SHUFRF HPR TR kit drsddatdr y““ﬁialtlhe

deliist afo t A1 gEt -BYatleve CEoadaphedihor baol nakal led to-ian
Sexc% ernal targeting jig system having a proxi nal

Sl o StppeRtcsiit ThiRfReddTarfiare Ofer®6n

naud an extension arm secured to said

pr oxi mal attachnent said nail distal targeting device
conpri si ng: UMMARY OF THE INVENTION

The present invention aims to solve the
aforementioned problems of the prior art by providing an
intramedullary mnail distal targeting device that can
accurately locate the distal screw holes in an
intramedullary nail inserted into a fractured bone with
the use of a fluoroscope. Moreover, the herein proposed
targeting device of the present invention is provided
with novel features that can immediately and accurately
correct the alignment of a drill in case the same misses
the screw hole of the intramedullary nail during surgery.

The Therein ©proposed invention relates to an
intramedullary nail distal targeting device adapted to be
installed to an external targeting jig system having a
proximal attachment to support said intramedullary nail

thereon and an extension arm secured to said proximal
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a drill guide being defined by an abbrevi ated
cylindrical body having at |east a pair of guide

wehaissip72ach of said guide slots having a scal POP@H2005/000023

i nner surface; an attaching nmeans being provi ded at

the upper portion of said drill guide, said attaching
atraghechei ritf i<k dtfidd Gi5talr bREEF P A Y90S RaRne? |
a tint_LmegQi&é e 29 tdGn el 53 dnexbienst it Mylandratal

| east a pair of guide s|eeves bein% telescoghcallg ,
bodyt hadiedr #esponih Ryl 521 htS SHidSsPd5Sof 851 d°8r PRES

guddkdes1gagh obveayd gui deashep¥@s hanéng auscadd ppesn
outer surface to correspondingly fit into saidﬁguide

atépERingaBRaBF LSL89gHPYI8PEevEs B NPT ovPaBL A t R

sadld apedh agdi spacad apathcli bl | nguidiveg niparsuextendi ag
bet ween the ogposed end portions thereof. Theigﬁssen%
ratafdRei GRS uPt hetnPr BFrReE £yuflie SiEsfe fRITEPR ©

salil amedul bAr Yrhai indli st aledt getdalg deVigig deORpekstad
a main tubul ar body having a sl eeve hol der bei ng ,
bejrngposete HIPRire ldid HoFEEdn AF&ELEBPRALBIH t UBiHCar SBody

s1RRW N atalgaghidlpuicef eprasest seald opadasi @eeves
portions defining interlocking surfaces therebetme%né
hagi@ga 2p| SRl iopg Sofoussac s rdpsft tanFoategregdingly L1
il I daiqui disng neass, exd @ndbngshes weanatheleppesedeend
portions of said tubular body, said drill_-guiding,
pueyARsdc ovpl siadg @efent @l RIS - §AREF nf ol le IUdAd R

meROS&H AR &L It ARG RSt S edldnd pogtl dhag-hatast .
bei ng di sposed adjacently wth said central drill |
- guiTdengphefent THERYRIEOR pEBpBRREH RIUE Seee FHAde

s 132 BB USR; SepAhad el Dafr et hgs xd BT kg dia@etdeRt ce
J1g systemas a separate targeting and aligning
campstisdngnte Ceher tobpéersbedd dfvaddCages Séfet e Nl EsEL

bd rﬁéergl's AWAIVED lonb%rpceeterfcprﬁ&tii%nt he sy NG det aldRdar

de cription, and in part will be obvious fromthe
baflys chdpiriconat ol epay Ise Pk nell EYPPFagt ifceléPrefe S1de
portions defining interlocking surfaces therebetween; and
a plurality of spaced apart and aligned drill-guiding
means extending between the opposed end portions of said
tubular body, said drill-guiding means comprising a
central drill-guiding hole, and opposed anterior and
posterior drill-guiding holes being disposed adjacently
with said central drill-guiding hole.

The herein proposed guide sleeve can also be used
separately from the external targeting jig system as a
separate targeting and aligning instrument.

Other objects and advantages of the preset
invention will be set forth in the ensuing detailed
description, and in part will be obvious from the
description, or may be learned by practice of the

invention. The objects and advantages of the invention
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i nvention. The objects and advantages of the
i nventionmay be realized and obtai ned by neans of the

wonsdeoroneat al i ti es and conbi nati ons parti cul ar PET/PH2005/000023

poi nted out hereinafter. BRI EF DESCRI PTI ON OF THE

SEVERAL VI O THE NGS Fjgure lAis a
"Her sEggct ﬁF?Qg'fzeflhe M%F%M of £Yhe WPESent ©f  the
ingteeliien®n]l i i @4r @nkiB ¢Smdi rRit@88s S geirtaral a¥l W pointed
thereof; Eigure 2 is a perspective view of the
Oty §ﬁé&ﬁFFng nai | distal targeting device of the
ERESENDESOREFT I diStial Eedeka, an mist ernals t DR getNa
jig.system- Figure 3 is an, expl oded vi ew_of ghe
tar §éBRG dévite AsPETTRERed® °h RSt §P1Efd Sdfsthie ©f
tlextparsenn antentfdrgure 4 is an expl oded vi ew show ng
the anterior drill -%yiding hole as used to_correct

t he FAOPgRneRt TS F 505 PEFTHPRShs 19Ye TOEFERfhol e of a
nai IFigokrgupeib bSpérpsssieet kewv beWESOWh g e 1kRe-y
darill.s are targeted on the screw holes of the nail;

2 ulES B S nGREIGhOM e P Ty AT dFPFI BISEE™Fn Theention

ifytegarRy kBVent éasridlgukese?ing 8 @NGy&tehow anot her
enbodi nent _of the targeting device of the ir:r_esent ,
i nverteoR. 2 DETAFR EBF g‘F‘F@I\Pf{eFE‘FrFW@g o FFHES

adliftfrerceatl vbessanitdihendr awi 0gs, edthelsg onS aghown an
intramedul lary nail distal targeting device and a

gui dé9¥FEeve thefBf GFPEEERPYNALEY &E°THRS APe @meTior
dadi10uies dk Agang1éBasdukbl sbeeyerdd: CeHdrd Semmninta whhn
t ubul.ar body 11 having_a_sl eeve hol der 12 bei ng
2 H5dds BdSER5 o eHF o PEEn Ot ier &l sai d tubul ar body
havimiguat | gasits aapapsrfe@ppesedi sfaldnopedgsitley the
portions 1la defining_interlocking surfaces |ib

d?%&%%ﬁ%?mé@ﬁge%ﬁQiQ¥ her Py Bt leshatedtgprrtland
ali gNedre 6 shows another type of drill used in the

present invention;

Figures 7, 8 and 9 show another embodiment of the
targeting device of the present invention.

DETAILED DESCRIPTION

Referring now to the different views of the
drawings, there 1s shown an intramedullary nail distal
targeting device and a guide sleeve therefor designated
as 10.

Ags shown figures 1A and 1B, drill sleeve 10
comprises of a main tubular body 11 having a sleeve
holder 12 being disposed on one end portion thereof, said
tubular body having at least a pair of opposed scalloped
side portions 1lla defining interlocking surfaces 11b
therebetween, and a plurality of spaced apart and aligned
drill-guiding means “H” extending between the opposed end

portions of the tubular body 11.



drill -guiding nmeans "H' extendi ng between the opposed
end portions of the tubular body 11. As further shown

wonodeiigume 1B, drill -guiding hole nmeans "H' ceaprH2@5/000023
of a central drill-guidi ng hole 13, and a pair of

d anterior, an ost or . drill-quidin ol es
e e L RS Slehridy w-en i absade 18, feane
“}E’emicfr@rlds’(el ldE gau dengrehbl eriLBl gﬁngiimgs lte0 B3 shamd t he

f d enb f or,
ol e P PORSH AL e LST ol 1y GOErRE byt D BitdiPag

hdlesbe i aatiabEedeing ain.s@ds@ﬁnablj basgely ngiyi gepstento
"A" OXI attachment "B" to support the
Seeiitan et P BB hbRE RN and an_ext onei on arm
! D' F&gufesl 2otd he smcﬂ\xitmaal pabfaﬁhmnémcﬁilmenfhefnahb
di st tar % VI ce 20 c es, of at ast_.one
PURERFE AP HenshoT an okt  dh G CABARGS DA oVitiad S LRS
taima:eﬁngor gkoncef :dcrl |dda@l11lede 24, wherindte laid achi ngn
IS secured.in a rotating and_sliding manner
ar REV DS,

e’itc?rélaéu s‘f%?g%‘h]cfl%f Jife BYPEHSI 0 Prae-imal
aﬂt%asahtneatpa‘IHJ olf:i;gwuﬂag;osgeeﬂ% 1ﬂtﬁanﬁladhﬂ21amyov:1éﬂ$n (cj:'
W t hin e dri U|e1‘” e 21 is define
EhGFeaR éﬁgr@% &E‘é‘v&" EYPR ndf T caf b%%‘g“’?% QG & Falet
atd ap@imenef »gui de slots 24 and 24 ' having scal | oped
mnegﬁsurf ce 25, The pair. of drill sleeves 10, and 19

(whitef i%theddaFat fPEEFbiRaboEVIERt 2% SRBRALTT ©

atf | guBes |ldhandiriB) l@ﬁﬂapmd t4n battakasagpitaldy 22
fitted corres ondi nIg F)}/Olnto the uide slots 24 an 24'
21%

Prvidsd &5 | FhguikRS B2 off t Het i 82 <F eérves ™

t1@Ndadfachindr eekded 2y t hsa sldeapedh out erosit fage ahda
and i nterconnecti n%ésurfaces lib to correspondl ngl L

s nEN GDRRE §Ri BeCiPbEs 929 0 PP SXGERH OB e |
ar@lizde 19eeves éiaflrf ot Beraer ovisnds wid hadl ignedrandded

W%g]tal\%gg apag:tLll 9|ﬂllllde %w di ng neans "H' extending

Drill guide 21 is defined by an abbreviated
cylindrical body 23 having at least a pair of guide slots
24 and 24'having scalloped inner surface 25.

The pair of drill sleeves 10 and 10’ (which is the
guide sleeve embodiment as shown in figures 1A and 1B) is
" adapted to be telescopically fitted correspondingly into
the guide slots 24 and 24’ of the drill guide 21. Each of
the guide sleeves 10 and 10’ 1s provided with a scalloped
outer surface 1la and intercomnecting surfaces 1l1lb to
correspondingly fit into the guide slots 24 and 24'. Each
of the guide sleeves is further provided with aligned and
spaced apart drill-guiding means “H” extending between
the opposed end portions thereof.

In the preferred embodiment of the present

invention, the drill-guiding means “H” of the present
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the opposed end portions thereof . In the preferred
enbodi nent of the present invention, the drill-guiding

worenssl072 of the presentdevice as shown in fi gar@H2005/000023

and in view of figures IA 1B and 2, conprises of

entral drill-gui Ies 13 and_ 13 a_pair
d886§85eﬁ F ?%ﬁl%h é%ﬁ#gbosterlo%ndr|?Wgyn 1ﬁgrﬁ8|g§ 13%
anbd'2 andoriy i ek df speﬁedahdgianmgmdmr@h hredlsgreci3 t end
t he central .dri 9, 3 .. The dri.

13 QU|&§nS ﬁ@ﬁgsogr 838@ te%%%ﬁw ndl PRSEAREe o+
giidapyeacileat hes, | nat haraintE'f,l OLS poshepbeeddwde@mlennly
DL st ance appr.o t one-.hal f (1 e ,
WIS BEEE bt TP ePRneaTl FAL y a1 St nb gL e 38 231
THeasiriaengappinyi hated are CH‘p:éeTedea:&l Iay deotatia disterewe
(Jg'oLF[er I N SA3E ttglgr g\rlvlnl,]l(i):]hgl 2&21 %r??:gbégs Oefrflofrr o{ptrelg%lon
Dl%lﬁ:&tlbﬁg“desﬁiél phpodxinktelghonn-half i guf%s theamiia&etea

iﬁ% %ﬁéﬁﬁ%@bhigﬁgg¥¢dedTﬂnt 1%E%£Eégukglng [EANZ

of “overl appi'ng drlll-gU| I'Ng
aﬂpﬁo&&mé&eandn4&rderTh@sfﬁﬁzﬂduamg meamse@ZhaSeshomnasa
t he, dr S i s _adapted_tro rot e and S|Id e dril

thsuice 1mﬁ S§PI 8Tt he ShhetY E%d:ugied to fe SCFEY
hdlesikbeedidl begehdwed p@srtheoasnsdﬁmg aitetsa:orhpngoweans 22

conprises of g vertical brac 26 di fro the

uppefspé Wﬁnlﬁf%ﬁﬁgraFll 85 ée ﬁl%gﬁgg gganplgb
previges 28 teonectledidihge wegdriscal I'br aciketi2ihd hodugh

central slot 27 rovug.d th reo The cl a | 9 nenber
paig °f PYUPFHRPPY B¢ 1§ﬁ%|g ga .

anotier -ehediAgnineahst e pEesBBIMI mmemhbommlﬁbsmS

f ure 9 , an alternatlve exte arm."J"

el

0é® AHE Gy A aPE Gai g8 atdey

th?el sBRENG:Seqy edathieteon toEaE]hle ofaddieecgui 6 Heaps rad'
function in the same manner as guide, sl ots_24 and 24’
Pefs EdIREwn Fﬁefp55§%h%pg means 22 comprises of a vertical

bracket 26 extending from the upper portion of the drill
guide 21 and a clamping member 28 connected to the
vertical bracket 26 through central slot 27 provided
thereon. The clamping member 28 is further connected to
the extension arm “D”.

In another embodiment of the present invention as
shown figure 9, an alternative extension arm “J” 1is
provided with a plurality of spaced apart guide slots 21’
being secured thereon. Each of the guide slots 21’
function in the same manner as guide slots 24 and 24’ as
shown in figure 3.

To use the device of the present invention, the
central drill-guiding holes 13 and 13’ are first aligned
with distal screw holes 30 and 31 of nail “C”, prior to

nail insertion into the bone (see figures 3 and 5). Drill
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To use the device of the present invention, the
central drill -guiding holes 13 and 13' are first

wabkbgnet2ni t h di stal screw holes 30 and 31 of RariPH265/000023

prior to nail insertion into the bone (see figures 3

ui d 1.is then _t.i. ,
9uégfus%%bllg aHln% %ex éns?rbn gy QQE%EQ "r Phai PF
ext€hsisni aser ted. | AfbeboneiB2)Ct hés dnn‘aér@éim sndcpl boee

thru c I, dri | n ol e ri-ll sl
8‘? Eﬁlﬁp ﬁa éﬁlfll%?il I }“ g‘ég%oes]%wr oligh 8¢ ew8
ho3@ i3 re [dG11, dlevescrewsiolge @i lls T i II@ddrhlbu@h
cen uj di ol.e 13\ ,UskLRhg |II
9o5F 1 IPERESPnECBBReOUr PP 4T cBabh S5 Bty o8r g  hbEL
31r efr®vettianed nt]eréxog}kl rgnscabwslrdné - gn$ém@d horiet ha3’
al nﬁ; known to those skilled in the art. A
us§61?e9vms eve may be inserted through the appropriate

spaaésetr Ndghibdl sn@4ahd 2bneof dhiillll sjwiedes21a Oalpiotle(:t
the soft tis gues whi,l e msergrenvgsthe SCrew,

3IE OYPe APEAFGEF Y BEFRW not e %s%rt%érl Hll Ag-
ustlAnowghndri khgwhdicbgthoke i#Binissesn ehé hertone er:rew
bot h drill-gui d 15 are _used t
“I189K8 $5vt ber GEaraCec, B RE 0 Triapriace s3afEk] ¢
sldere Mmbinde i | bf SartLS:LsguhlieemhedﬂtedpmtémnetRa soft
re 4 ) .. After scggw hol e FPOC tedt a%rew

(Fi
SUEs rh&%et HEFeF5ta7 e EsF’ﬁﬁe‘t’ he SspoRging TPt
atant@fgeﬂﬁr@r Peséer holedmniol 1by gdrﬂlh:g'lgholthr(bug]e Adrill-
drill - U|d|n% hol e 14 correspondstq%orllcll ng..
JWGHEg1Eole AAdMAFFRF - GUF g Hol & o or(i']&i1 67
hddldsl ha- 2880 d ngrdahe=dlT o) d:r1$l]_ neend hes dicstlamm:ebebmeen
the drillguidin hoIesmsgdlstan - ichis

hodpPlxiataty one: hatrs Ef fneh%ha rf%lfle]rl f7e SEAMT

d&@@%lﬂorinofbdﬂée 1M S$19:§blﬁcfgeﬁfw hagsanseasi | yobe 30 is
attai ned as descri bed in the lﬁ[{ew ous nethod. .The ghze
losetere dEFFEY- gBPd? ngdhol B8 Tt i 11o@tes ed=if%n

cdy%esb§n§bﬂ$nam&e&ﬁgrfHﬂﬂrF@st@rﬁ&ﬁoﬂﬂﬂﬂatgui@ﬁmﬂrhbﬂe
(;h;'%cgtlll g&fdiég(¥g¥é(?l co&ggsponds to drill-guiding
hole 14’, and drill-guiding hole 15 corresponds to drill-
guiding hole 15’). Since the distance between the drill-
guiding holes is a distance “d” which is approximately
one half (1/2) the diameter of the nail, location of the
missed screw hole can easily be attained as described in
the previous method. The size of the drill-guiding holes
in drill sleeves 10 and 10’ is shown in the figures to
accommodate the drill directly. This is done only for
simplicity of presentation. Preferably, the drill-guiding
holes should be designed to accommodate a tube-like drill
sleeve with an internal diameter that will fit the drill.

The drill sleeve serves as a soft tissue protector while

drilling.
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simplicity of presentation. Preferably, the

drill-guiding holes should be designed to acconmpdate
wea 20(16k1972|22 ke_ drill sleeve with an internal di areT®H2005/000023
that will fit the drill. The drill sleeve serves as a

soft tissue protector. whil.e drilling.d
mi nti ?ﬁa?ﬁe%ﬁot‘%m:'i%Zeda%egep%%eléﬂ%albgﬁg&%gés%% btyhe
bo?ﬁ [ J:éuhéhlgi hrnn_u ]tcd:rﬁlleihgl eslf{ipld helegertint bhe dvehtimgpt
rou e rst. cent drill-quidi
ari hERE T EWERBPE (TR b 1%%% )Crel,ntarag:rjr:a‘?‘;’ﬂgﬁ "%Q%t%é?fgé?ﬁ?ﬁ?
mifkes| l’fﬁelarsdm} ane b&lnust&da toafl)y st al opetld t Héaweistal
screw holes.,in t il . Aft t h
axiflat 86, STRALRBI 68°Fn "PHe Tortbost o et Ared LT B

_ e bone are enlarged UsSing a
dikasgescthw IHolle® dacahmodai®e. thidmtidrd eckenghstesvward n

the illustration shown .in Eiqure 6 , a- pi 5 wi.
loF_ﬁFﬁ‘éd- (%\ﬁna]ﬂ%ﬁ? o35 sgﬁggd st (eegjdg%#eg sum:aLF‘E =
lagyageteerildr idd . ad@emiadaned-downipostliarkidta sasva In

smal |l diameter and has,a cutting 6enda35b A3gu_rv}it&%r a

thiayt YPSHEAE P e T Hahgd “B8 The hofe 578 t ° mi'nirm 28
tu‘ﬁhl@dn&m]?r pﬁfrt}ti@lneSBEIﬁedié nusedat ingtéde difst al soakw
holes. If the fjrst drilling attenpt njsses the di I
Ai8PPEGE hoFelt t hé P nEF§P%ﬁ’%%"g} S K ;gaia gléasen argr(f,]%'jél161
dibAe@¥POSRd ARy eXiciiatehy &me Fzu.l di anmeter of the bone.
The direction for the second hol e Qr _or

rill a '
PoSPOrPEERLT GYEE| Vo TUTTEY Yt SAPRRE hel SPEnserahe
tol ONBE OSi Aheckenthempet tdte henes duseet ém locating the
Alternatively, an X-ray can be

_ aken, and the :
digitpdc EPERY BPLehe SEcbit hbf¥ i‘i”é@tlé’ﬁm &G Profir fRgS
e T@sthill Merbhe HyecediHeg HiSeUSH @FS &S uskid haty | he

the first attenpt to |ocate the s%fe]gh le, .the r'HjI
enjprpedi FRePXRST MRRTGFIFRESSEr B ; dgf"“}ﬁt§§ Phe™"c
bos@l eWHRO! £ 3RE i8hi Bk thize saitbabl Cfriol pesker(@terior

surface of the najl. However, it is als ossihbl tgat
on IRESEEFRPTI FPLABVS| 19 78 atinfd i idite BRAR) ShophgEe
fARghappen ddnitthe d¥idnd Spone diameter. Alternatively,
an X-ray can be taken, and the direction for the second
hole is determined from the X-ray £ilm.

The preceding discussions assume that in the first
attempt to locate the screw hole, the drill will either
go through the screw hole, or miss the screw hole and
slip to the anterior or posterior surface of the nail.
However, it is also possible that the drill will not slip
relative to the nail. This can happen if the nail is
tight inside the bone, and it does not have enough space
inside the bone to move in the direction that will cause
slipping between the drill and the nail. In this case, a
different type of drill sleeve is used.

Referring now to Figures 7 and 8, drill sleeve 40

is formed by an abbreviated cylindrical body with
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tight inside the bone, and it does not have enough
space inside the bone to nove in the direction that

waizbde/10a2ge sl i ppi ng between the drill and therPaaiPH2005000023

this case, a different type of drill sleeve is used.
Referri now res sl eeve 40
RGP RR B h SAEOBOR: oo FREF oy e - botlald
witht hoer bespdash ey s@:ai]lm@eddengennaéssmf agé and. The
rovided with the p ng r|II U|d|n hol es_4
oBradnits "BhaLbugi T DB TRE i P O S pEi T
sleenterned @Rilei 8tisl-epiielidg, h\tbﬂlel eldr h.lsl offfisdt ngohohe

' of fset to si de i stance "E"
S P P e e 1 SRR AL RS BRePBE SPURER
theC'diankt ewher @bunlwmg th&ugnuﬁuldﬂllgmnglmgohghedislbf
eve 10 3 ne| S throu screw
9”H8P893§ ﬁ%rl%l?ﬁ) %}%I? eﬁﬂ?e brdgﬁﬁbos erlggesu Pae
thQTou@B.l Is%ﬁéw ﬁlbﬂ.b| 51 eenm 19|11155 rerm]\c/elgea:mlthmhmﬂézlr or
sl eeye 40 | a sl.ot. 24 ri e 21
PR ERaP BT o A 'L enBeUbbd] FEThe bolfey SI8LE
aridﬂrdmlgll gsﬁléévegu‘f?il ng lﬁﬂ|aﬁeél.1lnl'5hae8@.@mdhzillr i bF 34ils
t.hen use o dri ou ri i di.n 0 41"
THAR 2138 Itg@Ft ﬂE%P{;o?’?hf% seg‘%é%dﬁgl é“s%hSr R

def@; tﬂlﬁ:(cjﬁ@}hlerdx@llloéupﬂﬁﬁ§rh61e su1f acke Obebanhd aelll 34
After dri 34 is drilled into_t bone, . dri
ig MR dUFRPOmtPhé tidrte, ERRP Sy | ??ﬁ§1éﬁﬁﬁﬁﬁglé }%nééed

pdinamaal @tii124eibrét | gsl eeveudtD rdy e et bDeer slip to
drill-gujding holes is then |nserteg i nt, ot 24 uch
Ehehaf P T 197 38% g RS 6 ghS ESRal O8r A3 gU| i ng

arkd 10fadrid | gsl eave 10:o Duge tBohd s HADEI €BE is removed
flexibility, the assenbly conposed of proxi mal
Ergn dditmdinie peangndirdltefSieicatth M TN SBernd o 51Ot

248l Imwigenteale did | hicound ntrBel ariBi tqualig) nalkl is
drill 33. This configuration of the bone-naijl %% %ees

thesseABP§T R ndwtehesSalne 2s ERER cdiitgufat+odn
tﬂrl'b%gﬁ'ﬂ kehedsi | (I.irﬂl.sle%utl(éllg@' hb1thes fof sdrhal eaidevieheo.

boné either goes rouq? the screw hole or slips to
Dyehdgo its 1nherent flexibility, the assembly composed of
proximal attachment “B” and extension arm “D” will bend
to allow central drill-guiding hole 13 to align with
drill 33. This configuration of the bone-nail-jig
assembly is now the same as the configuration where the
first drill used to drill the first hole in the bone
either goes through the screw hole or slips to the
anterior or posterior surface of the nail. The succeeding
steps will therefore be the same as discussed in the
previous paragraphs.

Drill guide 21 as shown in Figures 1 to 8 is
designed to be adjustable relative to extension arm “D”

so that it can be aligned accurately with distal screw

holes 30 and 31 of nail “C”.



anterior or posterior surface of the nail . The

succeeding steps wll therefore be the sane as
wdizeuezee i n the previous paragraphs . Drill garea2@5/000023

as shown in Figures 1 to 8 is designed to be

adj able relative to,_extensiqgn arm."D'_so hat it

can BESEPFEREE e d eatdéflléamﬁflﬁ Qi ST P FEW hd LSS
targh 3l tefrnnaitve "€t Aldiemnatrmvely, ag heheln |in Qiigde-ecan

be fixed reA eto a aIteI{:native ext ensi on_ar, "

|

It ALl t o arm “HL"J
s i HOWR R ARG e 3 A TEPRTS VENBSETRERTY &h 18
pzailxtieire:aamﬁve expﬁﬁtséabjl’t}ardﬁ 'Esi:'égbs Fpmﬂ't Ogpdidd tdlcas 21’
lurality o aced apart guide,slots 21' _bein ,
oDl BVRES o TRCREPP oRRBTANG e b fe, BAECFEFRE nail
ldmeygishs .Edcac ho©f thle ggtitde s3bats 221" is defimstl by an
bbr evi at.ed gen Iy cylindrical _body having a
HEERE580 PRAET So¥ fACE RS d| PRFAarT VSt dHt iP5 fm
innEr wuldfapet Ay eabiyriHtGwieSe@befiftot odat i QI arill not
hsl i di ng. The.gui defsl ots 2]&'[i will be féxed rggative to
Tife BXY eREPEAS AP Fhe PUEYPEn Bt The Hid de T8F ot 5P
sMtdd = readlyl t Bke firka aetauitet be clevatdte@sabnt kem.
nail as well as the different nail, | engths._ Anqther
THE RPN TE Shb GRS T Havttt he ot | PLoGaRde (A
ied easd@umtarthd | ¥edvivutdeopr axenalaiat taachwert . akn the
thi s enbodi, t, the proximal attachnent, extension
d rez?ﬁdnaﬁﬁfer{:ﬁﬁkt?e become one solid piece. The
pr eserthepvanteofaCire bemapvead tie an arkegragelarill
inserted fenoral or tibjial_ nail, as wel

| as to
YT G alE S P ATRr TEY THESH 40 ] PrORUPak actachnent.

Id ethogr ad@loninBsel t etefl egmizaimanal 4t tddhhener, eveidrRs oho
be targeted wil| be the proximl, screw hol es instead
aigt, ERe drifdl ISR WaremEs Al TPty PASTE - di scussi ons

abovigef OGS RMtt heiaRpItieat | arf orpd ocappngediol €8  an
whose axes are in_the nedial-lateral direction, the
AR RV ENNFETEBRCEPPOERh aF s6iBL2hpPRitd fBr Well as

td ocati ngtheesaet{entiedeirfe@t N8emoral nail. For a
retrogradely inserted femoral nail, the screw holes to be
targeted will be the proximal screw holes instead of the
distal screw holes. Although the discussions above focus
on the application for locating holes whose axes are in
the medial-lateral direction, the same inventive concept
can also be applied for locating holes oriented in other
directions, for example, in the anterior-posterior
direction. Finally, the present invention can also be
applied for locating the screw holes in humeral nails.

It is also possible to conceive of the same drill
guide with multiple drill-guiding holes as discussed
above to be used with other distal hole targeting systems
whether or not such targeting systems are used with a

fluoroscope. For example, some targeting systems make use
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directions, for exanple, in the anterior-posterior
direction. Finally, the present invention can al so be

wappleiiet2t or | ocati ng the screw hol es i n huner aCTRERS/000023

It is also possible to conceive of the sanme dril
e, W mul ti dri ui dj hol es as di. scussed

oD bvaid ot Ba kb aPREEFED: For CHf of AoTHA Seeay gotiang J10°
a1y sicenk edhehhehe oprawinslehd aEgehe ngasystians @y wsed

with a fluor For exanpl rge |ng
sdfd b e BICBBPoEOPF g O PELRDLRean 2t nePE  the
pzfésmitoswaﬁtlﬁl hein Jbegf‘nlséﬂewﬂt)lhl nﬂmbeomytpbe |3E oxig@l

end g t.he nail, but, are uigq g& E Iuoros

The dfi 115 §uliSqe BSFS °prESe énti 6 SEXR 6
tﬂuse&rWEPhaﬁHESEEdhﬂﬂqheofoflg$1sﬂdlI saagsalp@ssmdﬂng ta

use the drill s|leeve 10 i and t chni que of
e HRGOREPEr g I OY nboa PPHBr Sdapes 48 Kinoto. 1
tmhoseasbl | 16k | @rtihe agleeden thhs E@S@J,setdhetdrlé.id in
eve n be used to d in ti the screw hI

1GHENG ERP BCaPD MRt S ot (At ErD AR ResY
wiiﬂChlfthé]uEréHS'&&ﬁi t&ﬁizkﬁﬁhﬁw IﬁﬁtseesTlﬁaecesmrreal hole. The

drill-g ing hal.e of the d sl ee e pl ace
S M B TGS Ea e | Fep” Sttt S | Foh ?’ﬁ
pRdRWRelethe drill a@bé&rﬁug}mee'ﬁhgt sbeempt erdrl tOlen
tl%Iosterlor drill -gU| na hole of the drill gU|de

d

tEFRL iRPey S\Mﬁ}éﬁr LPROYHR FHARhAME (BT e OF

pdterdidy Brgui deu2dicamdiaver) tisd dma 1aduaeent
driII-%U|d|ng hol es instead of three. One of the two
dri | PIEGaPaFRGEHH es W@?nblaeéeéverl?he Fh¢ st Trgghand

t&dE dulkat thBegether gdidé| 21 guddi Mgy hof st ScdOVWRI U lte
correct direction (anterior Qr posterior) as seen on
dgid Pudeiag cdpees AdRFtsathaPt advdtageShan@®t the two

quh-fgluqatlhﬁnsloqtes_t he psesentoddweptd omivst! dreadi ldnch
occur to those skilled in the art in view of these

thatacdih gt herTig igleguatingnvieots o i Fryaxdshridierorrect
dARRGLS | S(R@krhbli ted t QokhBrior) as seen on the

fluoroscope.

Additional advantages and modifications of the
present invention will readily occﬁr to those sgkilled in
the art in view of these teachings. The present
invention in its broader aspects is not limited to the
specific details,u representative contrivances, and
1llustrative examples shown and described Therein.
Accordingly, wvarious modifications may be made without
departing from the spirit and scope of the general
inventive concept as defined in the appended claims and

their equivalents.
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specific details, representative contrivances, and
illustrative exanples shown and descri bed herein.

wéeowridingl y, various nodifications nay be nadecwirHh@st000023

departing fromthe spirit and scope of the genera
ch.Avent i ve concept as defined in the appended clains
and their equivalents.CLAIM5 : 1 . An intramedullary
nalI1d|§Faﬂﬁ¢ép@éﬂph§aﬁbvmeeladhﬁﬁed twﬁnﬂﬁhumstadéwmﬁe
extennal Ol y [ LOXI na
e hment 1o, dUobari-Dory Y SERHIL NP R
SHEPECmIN Mewtledsi an rronigedur edtacheeritd Gpoxsnaport said

1§Efmritarys§1|a‘.j|.1n@hlergb§t Ql’x tg‘{lgg l:g%e?cﬁﬁé %cg%usecdgﬁed

conpri si ng: 'east one gu
t@aﬁaléxpé%m{ml aﬁhta@m@ltdr i $al€gumfdlel béi sigp et a et img

d@@l@pb£ﬁ¥h§g§g cylindrical body having at least a pair
of qgui de sIots each of said guide slots having a

scaldtopdgaFhnernsudiade, -gieat bachgngsemami beongsaid
AAUAR] Bn | NS UBPELAAr LIALOT A Arble; (Ul 0By on
ﬁ) a |ng nd

sal d attachihg neans being secured In-a ro
albyeiing sdarydintoieati sedyt fendngf sgaileaext ersi qriar mt

@%aglét%aﬁ a%hp%fr %flddr hllliesgggiygshgx?lr%% Sal %alluc?pc?e

scoplcal fitted correspondrngly 1n
l@ﬂ@ﬂsﬁuﬂfa§ahd drill guide, each of said drill sleeves

having a.scahto eoaterbg% ace 1A Lor respopdin
T it i

fit 1nto sal each Said drrll s ee
pdyeti iy provsatied @Ii:hl ad;mgiﬁad sl S:ﬂalfc&ﬂuaxgarTﬁeaJITd Il’velng

n eLween the o ose
S?éﬁ%%%gglgﬁereggﬁkg gh%nsgl?lﬂﬁﬁgﬁFfary hat | (#%% a1%nd
otzuqﬁﬂﬁ egtdevice arm;aceor dance with claim1l , wherein

sai d, dr|II U|d|ng nmeans c r|S| ntral dri
-gw&ng ﬁoFe and &pair o oppose an?g??o?sandoemg

tepostapionldyi | fitguedi ngriebesndigidgly into said guide
slots of said drill guide, each of said drill sleeves
having a scalloped outer surface to correspondingly fit
into said guide slot, each of said drill sleeves being
provided with aligned and spaced apart drill-guiding
means extending between the opposed end portions thereof.

2. An intramedullary nail distal targeting device in
accordance with claim 1, wherein said drill-guiding means
comprising a central drill-guiding hole, and a pair of
opposed anterior and posterior drill-guiding holes being
disposed adjacently with said central drill-guiding hole.

3. An intramedullary nail distal targeting device in
accordance with c¢laim 2, wherein the distance between
said central drill-guiding hole and said opposed anterior
and posterior drill-guiding holes is approximately one-

half (1/2) the diameter of said intramedullary nail.
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di sposed adjacently with said central drill -guiding
hole. 3 . An intranedullary nail distal targeting

wdevisce712n accordance with claim 2 , wherei n t ReT/PH2005/000023

di stance between said central drill -guiding hole and
saidyo ed ' eg| r -, gui di :
ol o5 18 ST o eral Y aneRarT “CLTATT Feter Sl P ies

igajagcrnferapedyibhr wladm (14 | wiereint r saedubkral ¥-gaiding
di st al l,ng deyLce ipn-ac ith claiml. .

"Wher ei n étiq%tegri P - hlg:gl ngf ne(g‘ge;ﬁ%g%gflysegréhgawl%%ng

hele?{ apping drill -guiding holes . 5. An

intr@”“ﬂﬂ“ﬂﬂﬂfﬁﬁ%ﬂhhlgfgtﬁg%éfgfgﬁglngagsgk%g Ié%vice in
accordance wth claim<l , erein sard attachi ng means
agempidsiengwitverctliednl br avkerebxt endingtfteginisgi dneans
cGhbdisigid) de and: &0l agpl na.JTenher, JIRANS, CNNEGt£ds L

saﬂl)d Vgllré:Il ca rac.aﬁlet ané(]&sal e>?t engl Oﬁ ar I'Tslalge. r,&n 1
Iihde amedul 4 arglargiingdi sedbert amgens ngeaBE aredadapt exhitco
vOE { A5t %Irja%QeLOaﬁ& &ﬁfre'}&'en*s?we%{‘g J1g system

havi ng a proximal attachnent to support said

i nt renmedual Iialityfamatihl_lwey enniéndii&maéxtmemi_ngr mMevice
2QEGULULLO 15A1 doBEOX IR (B! LANIERDL, 201 d DAkl di St

targeting dtgw CE conprising “a %%ur a?lfyngfrgse%ég dJ*e
sppan  gaivdegs| ot spmiinglsesttachiantsaitd extippsiion srim
162col.sakg guide alols, belno. deliped by an., o

abbr evi at eggc%%llndrl ca %o%l)ll haVi ig-a scal | opedSTAHS
tguphaéeproaimk ht at eashmentpai saict md ]l | disd el eisadypitnigng
ad-el escaopi cal I_L f:| tted correspondingly into said guide

sYeoctes,C egcﬁso%{gsal d drill sleeves having a scall oped

out e gunfradeétyo oOrresponti rghytf i guiato shitk giddeg

e°‘+19113d each of said drill sleeves being provided th
SarTgned ant lsgpa%gt Hpart i 1999 i i b oe sfors
betendk Nighbetivieeant hebopphsed] enyll peirtiicans dder eafving
a.séﬂllo%te[iaggggy g&yfancaell_l a%'dSt al targeting device in

at least a pair of drill sleeves being

telescopically fitted correspondingly into said guide
slots, each of said drill sleeves having a scalloped
outer surface to correspondingly £it into said guide
slots, each of said drill sleeves being provided with
aligned and spaced apart drill-guiding means extending
between the opposed end portions thereof.

7. An intramedullary nail distal targeting device in
accordance with claim 6, wherein said drill-guiding means
comprising a central drill-guiding hole, and a pair of
opposed anterior and posterior drill-guiding holes being
disposed adjacently with said central drill-guiding hole.

8. An intramedullary nail distal targeting device in
accordance with c¢laim 7, wherein the distance between

said central drill-guiding hole and said opposed anterior
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accordance with claim6 , wherein said drill -qguiding

means conprising a central drill -guiding hole, and a
wopanoe/10f220pposed anteri or and posterior drill - gareH2E5/000023

hol es bei ng di sposed adj acently with said central

[ n An datranedul | ar |I di st al

l?& Be%l ng %}evgggﬂ 1}Jllcdcl(])n dano(%éesvm rﬁn: %I? O}yj'}na% eréimn
hehe di/anbe Béewmeesr s#i daddntnetarddlllagyi duamg hol e

and sai d,gop | orand. .po or dr|II di.n

hol egz i s%p%%%%gﬁg?&f{a%e% R %Jl%l W i erevojf
igaipdcondaaeedutithr ycladinl .6,9 wheé:reumtasaxriaddthmygmtai:lng

mv\%r?’é alCOtTn I %telgplgﬁ.lde\” Ce I aCC’\foerI'q.aa%%ﬁﬁl\é\Al tsg.rlifp%uldl%

erein -gU|d|ng nmeans
hoVves | appi ng drill -guiding holes . . An
|ntr I a i st al r get deV|c
acco?dggg]gljé \?\An%{ﬁgm%%lf% K 1er g&néttaﬁe gcnlglg be?%céa’n
1Baadcm®ﬂ®ppvm drlialiim haol e&enrsmpphexdmat@ﬂuye anetween
ourth the dl ter of the_ intrane uIIar a|I
s 8 Gt 23T Gk 0o REREOLIAITEN | A Ao

I/ért)geilienglldmetee chnypre snjmg“amadmrhlanry ulaillar body

havi_ng sl eeve hol der _bei n dIS d,.
portln‘Lon ﬁqer(;%of E%SY% £9 ]E)u? 51 a\llgﬁﬁya?a%a%%s%al

tpeget iofy dppdxsedcempiismp@ Si de portions defining
i nt ea{lgcki ng % éf aces t her ebhet ween; _and a &ér al |t
spaced™apar CURRA% A FGTRd PTG dPAG RS Shs © iy
dexpersdi non behweemdt txe:mapﬁseﬂleeedfporstanan$ﬁu1M| thody
t ubul ar,

Y o Bty saLd ol Lol g o oo penas corm o
d@fﬁramgorlnaadlpasiﬁgl@J_rrﬂirdelsl thgﬂé]ﬂéﬂ’h@aéﬁﬂ! esdbei ng

di sposeq adj agent Ly with said centraly drill gyiding,
guiding hole means extending between the opposed end
portions of saild tubular body, said drill-guiding hole
means comprising a central drill-guiding hole, and a pair
of opposed anterior and posterior drill-guiding holes
being disposed adjacently with said central drill-guiding

hole.
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